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= CDMA/Cellular/PCS/GPS
Handsets
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= CDMA Modem/Data Cards
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= Portable Battery-Powered
Equipment

Functional Block Diagram

Product Description

The RF2498 is a high performance CDMA tri-band/quad-mode integrated
LNA/mixer with GPS capability. The device is designed to meet all IS-98
sensitivity, intermodulation and single-tone requirements. The RF2498
integrates the tri-band LNA/downconverters with 27.5dB of gain control
for the cellular band and 29dB for the PCS band. The RF2498 is designed
for three state gain control solutions for 1S-98 IMD testing. The device
offers a dedicated GPS LNA/mixer with 37dB of gain. Additionally, a
divide-by-2 prescaler to allow the use of either a single- or dual-band VCO
is integrated. There is also a TX LO buffer. The design is flexible, in that the
bias currents may be set using off-chip current reference resistors for the
mixer and LNA blocks. The device is packaged in a plastic, 5bmmx5mm,
leadless chip carrier.

Ordering Information

RF2498 Tri-Band/Quad-Mode CDMA/GPS Low Noise Amplifier/Mixer
RF2498PCBA-41X  Fully Assembled Evaluation Board

Optimum Technology Matching® Applied

L] GaAs HBT ™ siGe BICMOS ] GaAs pHEMT [ GaN HEMT
[] GaAs MESFET [ Si BiCMOS 1 sicmos
L] InGaP HBT [ SiGe HBT LIsiBJT

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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A Caution! ESD sensitive device.

Parameter Rating Unit
Supply Voltage -0.5t0 +5.0 Vpc Exceeding any one or a combination of the Absolute Maximum Rating conditions may
cause permanent damage to the device. Extended application of Absolute Maximum
InpUL LO and RF Levels *6 dBm | Mg condtons o th devce e eiucedonce ety Spected el pror
Operating Ambient Temperature -40 to +85 °C tions is not implied.
Storage Temperature 40 to +150 °C RoHS status based on EUDirective 2002/95/EC (at time of this document revision).
The information in this publication is believed to be accurate and reliable. However, no
InfngEmENY O patents, o pihet ighs of thi partles, resuling o Hs e, 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.
S DE atlo
aramete ondaitio
D a
Overall T=25°C, Vgg=2.75V
RF Frequency Range 800 to 900 MHz
1500 to 2200 MHz
1575.42 MHz GPS band
IF Frequency Range 0.1 400 MHz
Power Supply
Supply Voltage 2.65 2.75 3.15 \
Logic High 1.8 v
Logic Low 0.4 \
Power Down Current 10 pHA ENABLE=0
Cellular Band Freq=869MHz to 894 MHz
JCDMA Band Freq=832MHz to 870MHz
LNA (On) LNA 50Q match
Gain 13.5 15.0 16.5 dB IPSET=1
13.0 14.5 16.0 dB IPSET=0
Noise Figure 11 1.3 dB IPSET=1
1.0 1.2 dB IPSET=0
Input IP3 +9.0 +11.0 dBm IPSET=1
+5.0 +9.0 dBm IPSET=0
Current 6.5 mA IPSET=1
4.5 mA IPSET=0
Isolation 23 dB
LNA (Off)
Gain -4.0 -2.5 -1.8 dB
Noise Figure 2.5 4.0 dB
Input IP3 +20.0 +25.0 dBm
Current 0 mA
Isolation 25 dB
Mixer - CDMA/JCDMA e
Gain 11.5 13.0 14.5 dB Mixer Preamp ON
1.5 3.0 4.5 dB Mixer Preamp OFF
Noise Figure 75 8.5 dB Mixer Preamp ON
14.0 16.0 dB Mixer Preamp OFF
Input IP3 +1.0 +3.5 dBm Mixer Preamp ON
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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+11.0 +13.0 dBm Mixer Preamp OFF
Current 18.5 mA Mixer Preamp ON/Mixer/LO Input Amps
13.5 mA Mixer Preamp OFF/Mixer/LO Input Amps

Rev A3 DS030711
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Specification

Parameter - Condition
Typ. .
Mixer - CDMA/JCDMA, cont. e
LO to RF Isolation 36 dB Mixer Preamp ON
dB Mixer Preamp OFF
LO Frequency Range 600 2300 MHz High and Low Side LO Injection.
See note 3 and 4.
IF Frequency Range 0.1 183.6 400 MHz Typical IF frequencies: 85.38 MHz,
109.80MHz, 111.85MHz, 183.6 MHz
Mixer - FM See note 1 and 2,
Gain 11.5 13.0 14.5 dB Mixer Preamp ON
1.5 3.0 4.5 dB Mixer Preamp OFF
Noise Figure 75 8.5 dB Mixer Preamp ON
14.0 16.0 dB Mixer Preamp OFF
Input IP3 +1.5 +3.5 dBm Mixer Preamp ON
+11.0 +14.0 dBm Mixer Preamp OFF
Current 18.5 mA Mixer Preamp ON/Mixer/LO Input Amps
13.5 mA Mixer Preamp OFF/Mixer/LO Input Amps
LO to RF Isolation 36 dB Mixer Preamp ON
dB Mixer Preamp OFF
LO Frequency Range 600 2300 MHz High and Low Side LO Injection
See note 3 and 4.
IF Frequency Range 0.1 183.6 400 MHz Typical IF frequencies: 85.38 MHz,
109.80MHz, 111.85MHz, 183.6 MHz
Other
LO-IF Isolation 30 dB
RF-IF Isolation 40 dB
LNA Out to Mixer In Isolation 40 dB
LO-LNA In Isolation, Any State 35 dB
US PCS Band Freq=1930MHz to 1990 MHz
Korean PCS Band Freq=1840MHz to 1870MHz
LNA (On) LNA 50Q match
Gain 13.5 15.5 175 dB IPSET=1
13.0 15.0 16.5 dB IPSET=0
Noise Figure 1.5 1.8 dB IPSET=1
1.4 1.7 dB IPSET=0
Input IP3 +8.0 +12.0 dBm IPSET=1
-2.0 +4.0 dBm IPSET=0
Current 6.5 mA IPSET=1
4.5 mA IPSET=0
Isolation 20 dB
LNA (Off)
Gain -6 -4 dB
Noise Figure 4 6 dB
Input IP3 +20.0 +26.0 dBm
Current 0 mA
Isolation 4 dB

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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Parameter Condition
Typ.
- LO IN=-4dBm
ks See note 1.
Gain 12.0 14.0 15.5 dB Mixer Preamp ON
2.5 4.5 6.5 dB Mixer Preamp OFF
Noise Figure 7.0 8.5 dB Mixer Preamp ON
15 17 dB Mixer Preamp OFF
Input IP3 +1.5 +5.0 dBm Mixer Preamp ON
+11.0 +13.0 dBm Mixer Preamp OFF
Current 19.0 mA Mixer Preamp ON/Mixer/LO Input Amps
14.0 mA Mixer Preamp OFF/Mixer/LO Input Amps
LO to RF Isolation 36 dB Mixer Preamp ON
30 dB Mixer Preamp OFF
LO Frequency Range 1600 2400 MHz High and Low Side LO Injection
IF Frequency Range 0.1 183.6 400 MHz Typical IF frequencies: 183.6 MHz,
210.38MHz, 220.38 MHz
Other
LO-IF Isolation 36 dB
RF-IF Isolation 40 dB
LNA Out to Mixer In Isolation 30 40 dB
LO-LNA In Isolation, Any State 35 dB
GPS Band Freq=1575.42MHz
LNA (On) LNA 50Q match
Gain 17.0 19.0 dB IPSET=1
16 18 dB IPSET=0
Noise Figure 1.3 1.7 dB IPSET=1
1.25 1.7 dB IPSET=0
Input IP3 +1.0 +5.0 dBm IPSET=1
-5.0 -1.0 dBm IPSET=0
Current 6.5 mA IPSET=1
4.5 mA IPSET=0
Isolation 20 dB
. LO IN=-4dBm
L See note 1.
Gain 16 18 dB
Noise Figure 5.5 dB High Side LO Injection.
7.0 dB Low Side LO Injection.
Input IP3 -7.5 5.5 dBm
Current 15.5 mA Preamp/Mixer/LO Input Amps
LO to RF Isolation dB
LO Frequency Range 1350 1800 MHz High and Low Side LO Injection
LO Input Power Range -10 -4 0 dBm
IF Frequency Range 0.1 183.6 400 MHz Typical IF frequencies: 183.6 MHz,
210.38MHz, 220.38 MHz
Other
LO-IF Isolation 36 dB
RF-IF Isolation 40 dB
LNA Out to Mixer In Isolation 30 40 dB
LO-LNA In Isolation, Any State 35 dB

Rev A3 DS030711
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- DE c 0
dl d eLe O 0 O
D d
Control Lines
Input Capacitance 1 pF BAND SEL, IF SEL, IP SET, LNA GAIN, ENABLE,
MIX GAIN, TX BUFF ENABLE,
/2 SELECT
Local Oscillator Input
Cellular - COMA/FM/JCDMA
Input Power -10 -4 0 dBm
Input Frequency 600 1078 MHz See note 3. High and Low side injection.
1200 2156 MHz See note 4. High and Low side injection.
PCS
Input Power -10 -4 0 dBm
Input Frequency 1600 2300 MHz High and Low Side LO Injection.
GPS
Input Power -10 -4 0 dBm
Input Frequency 1350 1800 MHz High and Low Side LO Injection.
TX (Local Oscillator) Buffer
Cellular - CDOMA/FM/JCDMA
Output Power -11 -8 dBm Single-ended 50Q load
Output Frequency 600 1078 MHz See note 3. High and Low Side LO Injection.
Output Power -11 -6.5 Single-ended 50Q load
Output Frequency 1200 2156 MHz See note 4. High and Low Side LO Injection.
Current Consumption 2 mA
PCS
Output Power -11 -8 dBm Single-ended 50Q load
Output Frequency 1600 2300 MHz High and Low Side LO Injection
Current Consumption 2 mA

NOTE 1. Mixer performance can be changed with external IF load/tuning.
NOTE 2. Specifications apply for conditions of LO Divider enabled or disabled.

NOTE 3. LO Divider disabled. LO Divider disabled logic conditions:

A) BAND SELECT=1; /2 SELECT=Immaterial.B) BAND SELECT=0; /2 SELECT=1
NOTE 4. LO Divider enabled. LO Divider enabled logic conditions:

A) BAND SELECT=0; /2 SELECT=0

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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BAND IF LNA MIX IP TX BUFF 2 IDC
SEL SEL | ENABLE GAIN GAIN SET ENABLE | SELECT (mA)
CDMA Cellular-
High [IP3 LNA Mode*
LNA On, Mixer Preamp On, 0 1 1 1 1 1 0 1 27.0
TX Buffer Off, /2 Off
LNA On, Mixer Preamp Off, 0 1 1 1 0 1 0 1 22.0
TX Buffer Off, /2 Off
LNA Bypassed, Mixer Preamp On, 0 1 1 0 1 X 0 1 20.5
TX Buffer Off, /2 Off
LNA Bypassed, Mixer Preamp Off, 0 1 1 0 0 X 0 1 15.5
TX Buffer Off, /2 Off
FM/JCDMA-
Low Current LNA Mode
LNA On, Mixer Preamp On, 0 0 1 1 1 0 0 1 25.0
TX Buffer Off, /2 Off
LNA On, Mixer Preamp Off, 0 0 1 1 0 0 0 1 20.0
TX Buffer Off, /2 Off
LNA Bypassed, Mixer Preamp On, 0 0 1 0 1 X 0 1 20.5
TX Buffer Off, /2 Off
LNA Bypassed, Mixer Preamp Off, 0 0 1 0 0 X 0 1 15.5
TX Buffer Off, /2 Off
CDMA PCS -
High [IP3 LNA Mode*
LNA On, Mixer Preamp On 1 1 1 1 1 1 0 1 275
TX Buffer Off, /2 Off*
LNA On, Mixer Preamp Off 1 1 1 1 0 1 0 1 25.5
TX Buffer Off, /2 Off*
LNA Bypassed, Mixer Preamp On 1 1 1 0 1 X 0 1 21.0
TX Buffer Off, /2 Off
LNA Bypassed, Mixer Preamp Off 1 1 1 0 0 X 0 1 16.0
TX Buffer Off, /2 Off
GPS
LNA On, Mixer On 1 0 1 X X 0 0 X 24.0
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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CELL CDMA
LNA ON LNA OFF LNA ON LNA OFF
Parameter LNA at Max IIP3, IPSET=1
Mixer Preamp On Mixer Preamp Off
Cascaded:
Gain (dB) 25.0 75 15.0 -2.5
Noise Figure (dB) 2.1 13.0 4.5 19.5
Input IP3 (dBm) -8.5 +8.9 +0.6 +17.6
LO to IF Isolation (dB) 30 30 30 30
IF1 to RF Isolation (dB) 40 40 40 40
IF2 to RF Isolation (dB) 40 40 40 40
LO to LNAIN Isolation (dB) 45 45 45 45
Total Current (mA) *27.0 20.5 *22.0 15.5
NOTE: Assumes 3dB image filter insertion loss. The TX Buffer Enable is off. Div/2 function is off.
Numbers represent high linearity LNA bias setting IPSET=1.
*For Paging mode set IPSET=0. Total current reduced 2maA.
FM/JCDMA
Parameter LNA ON LNA OFF LNA ON LNA OFF
Mixer Preamp On Mixer Preamp Off
Cascaded:
Gain (dB) 24.5 75 14.5 2.5
Noise Figure (dB) 2.1 13.0 4.8 19.5
Input IP3 (dBm) -8.1 +8.9 +1.6 +18.4
LO to IF Isolation (dB) 30 30 30 30
IF1 to RF Isolation (dB) 40 40 40 40
IF2 to RF Isolation (dB) 40 40 40 40
LO to LNA IN Isolation (dB) 45 45 45 45
Total Current (mA) 25.0 20.5 20.0 15.5

NOTE: Assumes 3dB image filter insertion loss. The TX Buffer Enable is off. Div/2 function is off.

Numbers represent low current LNA bias setting IPSET=0.

8 of 22
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PCS CDMA
LNA ON LNA OFF LNA ON LNA OFF
Parameter LNA at Max IIP3, IPSET=1
Mixer Preamp ON Mixer Preamp OFF

Cascaded:
Gain (dB) 26.5 7 17.0 25
Noise Figure (dB) 2.2 14 5.0 22
Input IP3 (dBm) -7.5 +11.8 +0.2 +19.0
LO to IF Isolation (dB) 40 40 40 40
IF1 to RF Isolation (dB) 40 40 40 40
IF2 to RF Isolation (dB) 40 40 40 40
LO to LNA IN Isolation (dB) 40 40 40 40
Total Current (mA) *27.5 21.0 *22.5 16.0

NOTE: Assumes 3dB image filter insertion loss. The TX Buffer Enable is off. Div/2 function is off.
Numbers represent high linearity LNA bias setting IPSET=1.
*For Paging mode set IPSET=0. Total current reduced 2 mA.

Parameter GPS
Cascaded: High 1IP3 LNA Mode, IPSET=1 IPSET=0
Gain (dB) 35.5 345
Noise Figure (dB) 1.6 1.6
Input IP3 (dBm) -23.0 -22.0
Total Current (mA) 24 22

NOTE: Assumes 1.5dB image filter insertion loss. The TX Buffer
Enable is off. /2 Select is off.

High Gain 1 1 IMD Test 1 and 2
Mid Gain 1 0 IMD Test 3 and 4
Low Gain 0 1 IMD Test 5 and 6 option 1
Ultra Low Gain 0 0 IMD test 5 and 6 option 2

Note: Contact RFMD for Application note on gain control PCBA layout and software recommendations.

RF2498

Rev A3 DS030711
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Pin Function Type | Description Interface Schematic
1 GPS+ AQO | GPS IF output. Open collector. GPS+ PS-
2 GPS- AO | GPS IF output. Open collector. See pin 1.
3 CDMA+ AO | CDMA IF output. Open collector. COMAS CDMA.
4 CDMA- AO | CDMA IF output. Open collector. See pin 3.
5 FM+ AO FM IF output. Open collector. “Current combiner” IF interface to FM+ EM-
SAW filter recommended. (See “IF Output Matching Network” sec- }j_{
tion.)
6 FM- AO FM IF output. Open collector. “Current combiner” IF interface to See pin 5.
SAW filter recommended. (See “IF Output Matching Network” sec-
tion.)
7 VCC2 P VCC connection for internal LO amplifiers. Internal RF bypass
capacitor. External bypass capacitor between 1nF and 47 nF
required.
8 LOIN Al LO single-end input. Matched to 50Q.
LOIN }—<
70Q
9 LO OUT AQO | LO output. Internal DC block.
10 /2 SELECT DI Logic input. Low enables /2 circuitry in cellular mode. See pin 11.
The divider is disabled when BAND SEL (pin 27) is high, regard-
less of the state of pin 10. The divider can only be enabled when
BAND SEL is low and pin10 is low. Pin 10 can be tied to a low
state allowing BANDSEL (pin 27) to control the LO divider func-
tion, if using a single LO input source.
11 TX BUFF DI Logic input. High enables TX LO output buffer amplifiers.
ENABLE X BUF
12 PCS RFA VCC P VCC connection for PCS mixer preamplifier.
13 PCS MIX IN Al PCS mixer RF single-end input.
PCS MIX IN
14 CELL MIX IN Al Cellular mixer RF single-end input. Matched to 50Q.
CELL MIX IN
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
10 of 22 support, contact RFMD at (+1) 336-678-5570 or sales-support@rfmd.com. Rev A3 DS030711
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Pin Function Type | Description Interface Schematic
15 MIX GAIN DI Logic input. Logic high turns on PCS or cellular mixer preamp and
provides maximum gain. Logic low will bypass the PCS and cellu-
lar mixer preamp. MIX GAIN
16 ENABLE DI Logic input. Low level powers down the IC.
ENABLE
17 LNA GAIN DI Logic input. High activates cellular or PCS LNAs. Low selects LNA
bypass mode for both bands.
LNA GAIN
18 CELL LNA AQO | Cellular LNA output. Simple external L-C components required for | See pin 20.
ouT matching and VCC supply.
19 CELL LNA AQO | Cellular LNA emitter. A small inductor connects this pin to ground. | See pin 20.
EMITTER Cellular LNA gain can be adjusted by the inductance.
20 CELL LNA IN Al Cellular LNA input. v
CELL LNA OUT
CELLLNA IN
CELL LNA EMITTER
21 PCS LNA OUT | AO | PCSLNA output. Simple external L-C components required for v
matching and VCC supply.
PCS LNA OUT
PCS LNA IN
22 IP SET DI Logic input. High selects high IIP3 LNA “boost” modes for GPS,
cellular and PCS CDMA paths. Low selects “normal” LNA 1IP3 J
mode for GPS, cellular and PCS CDMA paths. Bias setting resistor IP SET
at pin 31 allows for the adjustment of LNA IIP3 in boost mode. ul
23 PCS LNA IN Al PCS LNA input. For best performance, simple external matching | See pin 21.
required.
24 GPS LNA IN Al GPS LNA input. For best performance, simple external matching \7
required. GPS LNA OUT
GPSLNAIN
25 GPS LNA OUT | AO | GPSLNA output. Simple external L-C components required for See pin 24.
matching and VCC supply.
26 IF SEL DI Logic input. High selects COMA IF outputs; low selects FM or GPS
IF outputs. IF SEL
27 BAND SEL DI Logic input. High level selects PCS or GPS band; low level selects
cellular band. The LO divider circuitry is disabled when BAND SEL
is high, regardless of the state of pin 10 (/2 SELECT). When BAND BAND SEL
SEL is low, pin 10 can be selected high or low. If using a single LO ul
input, pin 10 can be tied to a low state allowing BAND SEL to con-
trol the LO divider function.

Rev A3 DS030711
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Pin Function Type | Description Interface Schematic
28 GPS MIX IN Al GPS mixer RF single-end input.
GPS MIX IN
29 VCC1 P DC supply for internal reference, logic control, cellular mixer
preamp, and GPS mixer preamp (PCS mixer preamp has its’ own
DC supply, PCS_RFA_VCC). External bypass capacitor between
1nF and 47 nF required.
30 ISET1 AO | Resistor for internal voltage reference setting. Recommended
value 5.1kQ.
31 ISET2 AQO | Resistor to ground sets the LNA current in boost mode (all three
LNAs). Higher resistance results in lower current.
32 ISET3 AO | Resistor to ground sets preamp and mixer currents in all bands.
Higher resistance results in lower currents.
Pkg GND P Ground connection. The backside of the package should be sol-
dered to a top side ground pad which is connected to the ground
Base . S
plane with multiple vias.
Legend:
DI=Digital Input from Baseband Chip
Al=Analog Input
AO=Analog Output
P=VCC or GND
ISET Pins

ISET1 sets the internal reference voltage for the bias control circuits to all functional blocks. An external resistor of 5.1kQ to
ground is required. We do not recommend adjusting this resistor value. This resistor is pulled out to allow for a higher precision
off chip value and not as a significant tuning adjustment.

ISET2 sets the DC current through the LNAs in all bands when IPSET is high. Higher resistance to ground results in lower cur-
rent through the LNA. Increasing the LNA current will improve the IIP3 of the LNA and slightly increase gain in all modes. NF
typically will get worse as you increase current. Increasing the LNA current in one mode, i.e. Cellular, will also increase the LNA
current for the high IPSET state for PCS and the GPS LNAs as well.

ISET3 sets the DC current through the mixer and mixer preamplifier for all bands. Higher resistance to ground results in lower
current. Lower current will improve mixer NF but will degrade IIP3. Mixer and the mixer preamp gain is not significantly changed
with current.

12 of 22
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“See Note 13[4 9 0 IRFsaw S 150
33 nH 68 nH Y See
v Note 11
= See Note 147
TBD 33nF V,
; - i)
Note 4

18 nH

Vee TBD See Notes
12and 15

. PRS— B ‘= See
“See Noto 1!+ gge T-%{ SeeNoted Iwmew
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ot Notes I Note 10
24] 330F i 14andis

See Notes( 33 NH/ 0.75 pF;

4,——¢ ; PCS LNA IN
23 33nF 1.2 nH-

See Note 4 See Notes
h g 14and 15

TBD OIP SET
47nH See Note 117
See Notes
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See Notes 2. 7 nH
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SaE CELLLNAIN
See Nal94 33 nH
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Notes
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{15 sand1s
) v,
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, 14 [15]  [ig] Soe Notes
. 12and15
‘T& LNA GAIN
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220
No(e 14
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O MIX GAIN
oV EN | See Note 4
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.3 ni ° 3 >
N0 3 e
. See Note 8 z Cell
[ RFs
200 0 {1
v, See Note 9 o pF
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i |
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™ 1 I W
See Note 8, PCS f 33nF
- RF Saw ‘ } }
See Note 4

Note: If any functional blocks are not being used, the unused pins can be left with no connection.

Layout Note:

To minimize losses and radiation, lhe RF signal traces shou\d be as short as possible. The IF+ and
IF- outputs traces should be All bypass and matching must
have a ground via very close to the capacitor. Each capacitor should have its own ground via. All
traces should be 50 ( transmission lines. Position inductors to reduce coupling (see note 15).

NOTES:

. This resistor sets mixer preamp and mixer currents in all bands.
Lowering the resistance results in higher currents

This resistor sets LNA currents of all bands in boost mode.
Increasing the resistor value results in lower currents.

Sets internal bias voltage. Recommend 5.1 kQ.

DC blocking capacitor.

PCS LNA Input Matching. Optimize for NF.

Determines trade off between 1IP3 and Gain.

Higher value inductor means lower gain and higher IIP3.

Cell/PCS LNA Input Matching for optimum 1IP3.

Low impedance path to ground at low frequency for optimum IIP3.

8. For cell and PCS mixer input matching.

~

o0 hw

N

9. PCS Interstage matching. As the value of the inductance is increased,
the PCS mixer preamp gain will decrease and the 11P3 will increase
and vice versa.

10. For optimum NF and input matching. As the value of the capacitance
is increased, the NF will become worse.

11. To optimize performance over temperature and bias.

12. For output matching and a DC supply bias choke.

13. GPS mixer input matching for optimum 11P3.

Low impedance path to ground at low frequency for optimum 1IP3.

14. Input or Output matching.

15. Coupling of coils on the input, output, and emitter (where applicable)
of any LNA should be minimized to reduce the risk of oscillation. We
recommend separating the inductors and/or positioning them 90°
relative to each other.
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Evaluation Board Layout

Board Size 3.0” x 3.0”
Board Thickness 0.064”, Board Material FR-4, Multi-Layer
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PCB Desigh Requirements

PCB Surface Finish

RF2498

The PCB surface finish used for RFMD’s qualification process is electroless nickel, immersion gold. Typical thickness is 3 pinch

to 8pinch gold over 180 uinch nickel.

PCB Land Pattern Recommendation

PCB land patterns are based on IPC-SM-782 standards when possible. The pad pattern shown has been developed and tested
for optimized assembly at RFMD; however, it may require some modifications to address company specific assembly pro-

cesses. The PCB land pattern has been developed to accommodate lead and package tolerances.

PCB Metal Land Pattern

A =0.64 x0.28 (mm) Typ.
B =0.28 x 0.64 (mm) Typ.
C =3.50 (mm) Sq.

e—3.50 Typ.———>

0.50 Typ.—] k
Pin 32 Dimensions in mm.
lPin1AAP,‘n24
0.50 Typ. [A]
jill_l [A]
1.75 Typ.
[(A] [A]
c ———— 3.50 Typ.
[A] A]
|
[A]
SR EEEEE
T Pin 16
0.55 Typ. le—

Figure 1. PCB Metal Land Pattern (Top View)

-1.75 Typ.
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PCB Solder Mask Pattern

Liquid Photo-Imageable (LPI) solder mask is recommended. The solder mask footprint will match what is shown for the PCB
metal land pattern with a 2mil to 3mil expansion to accommodate solder mask registration clearance around all pads. The
center-grounding pad shall also have a solder mask clearance. Expansion of the pads to create solder mask clearance can be
provided in the master data or requested from the PCB fabrication supplier.

A =0.74 x 0.38 (mm) Typ.
B =0.38 x 0.74 (mm) Typ.
C =3.60 (mm) Sq.

3.50 Typ.
0.50 Typ. T Dimensions in mm.
Pin 32
Pin 1 B E B Pin 24
0 5%, v IIQ LA ]
. [A]
1.75 Typ.
C *— 3.50 Typ.
Y ] 3

0.55 Typ.

0.55 Typ.

Pin 16
1.75 Typ.

Figure 2. PCB Solder Mask Pattern (Top View)
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