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General Description

The MAX2204 RF power detector is designed to oper-
ate from 450MHz to 2.5GHz. The device is ideal for
wideband code-division multiple access (WCDMA),
cdma2000®, and high-speed downlink/uplink packet
access. The MAX2204 accepts an RF signal at the
input, and outputs a highly repeatable voltage. The out-
put voltage increases monotonically with increasing
input power. The device is designed to compensate for
temperature and process shifts, reducing the typical
output variation to less than £0.5dB at full input power
and +1.5dB at the lower power.

The MAX2204 features a detection range from -16dBm
to +5dBm. High input impedance allows for low-loss
resistive tap if an isolator is used. The device uses
external termination at the input so that the RF signal
from several directional couplers can be connected to
a single detector chip.

The MAX2204 operates from a 2.7V to 3.3V power
supply. The device is available in a tiny 5-pin SC70 pack-
age. Electrical performance is guaranteed over a -40°C to
+85°C temperature range.

Applications

WCDMA, cdma2000
High-Speed Downlink Packet Access (HSDPA)
High-Speed Uplink Packet Access (HSUPA)

cdma2000 is a registered trademark of Telecommunications
Industry Association.
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Features
4 -16dBm to +5dBm Detection Range
4 +0.3dB Detection Error Due to Temperature
4 +2.7V to +3.3V Single-Supply Operation
4 Easy-to-Assemble, Lead-Free, 5-Pin SC70
Package
Ordering Information
PIN- PKG
PART TEMP RANGE PACKAGE CODE
MAX2204EXK+  -40°C to +85°C 5SC70 X5+1

+Denotes a lead-free package.

Pin Configuration
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For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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RF Power Detector

ABSOLUTE MAXIMUM RATINGS

VCCTIO GND .o -0.3V to +3.6V Junction TemMperature ..........ccoocveeeiiiiiiiciccc
OUT, Logic Input (ENA) to GND ................ -0.3V to (Ve + 0.3V) BUC ettt
RE INPUL POWET ... +10dBm BUA et
Continuous Power Dissipation (Ta = +70°C) Storage Temperature Range...................

(derate 3.1mW/°C above +70°C).....cccccccoeevviiiiiiieain. 247mW Lead Temperature (soldering, 10s)
Operating Temperature Range ...........ccccccoevvenn. -40°C to +85°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

CAUTION! ESD SENSITIVE DEVICE

Note: This part is not for automotive applications.

MAX2204

DC ELECTRICAL CHARACTERISTICS

(Vcec = 2.7V 10 3.3V, Ta = -40°C to +85°C, ENA = 2.0V, no RF signal applied. Typical values are at Vcc = 2.85V, Ta = +25°C, unless
otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 2.7 3.3 \
Operating Supply Current lcc 1.2 2.5 mA
Sleep Mode Supply Current ENA = 0V 0.5 10 pA
ENA Logic-High Threshold VIH 2 \Y
ENA Logic-Low Threshold ViL 0.6 V
ENA Input Current ENA = 2V 2 +10 HA
ENA = 0.6V -2 +1

AC ELECTRICAL CHARACTERISTICS

(MAX2204 Evaluation Kit, Vcc = 2.85V, Ta = -40°C to +85°C, ENA = 2.0V. frr = 450MHz to 2.5GHz. Typical values are at Vcc = 2.85V,
Ta =+25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF Input Frequency 450 2500 MHz
Ta = +25°C, RFIN at 836MHz 3.3 4.8 6.3
RF Input Level for 2.0V dBm
Ta = +25°C, RFIN at 1880MHz 1.9 3.4 4.9

-16dBm to -15dBm change in P|N

Minimum Input Level (836MHz to 2500MHz) 8 14 mV
Ve =285V, PN for 2.0V output 05 1.1

Power Detector Accuracy Due to 836MHz to 1880MHz aB

Temperature Ta =-40°C to +85°C
(Note 2) PIN for 0.1V output +1.5 +4

o 824MHz to 849MHz 0.1

In-Band Variation dB

1850MHz to 1980MHz 0.2

Note 1: Specifications over Ta = -40°C to +85°C are guaranteed by design. Production tests are performed at Ta = +25°C.
Note 2: Guaranteed by design and characterization.

2 MAXIM
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RF Power Detector

Typical Operating Characteristics

(MAX2204 Evaluation Kit, typical values are at Vcc = 2.85V, ENA = 2.0V, Ta = +25°C, modulation equals CW, unless otherwise noted.)

DETECTOR ERROR FROM
OUTPUT VOLTAGE vs. INPUT POWER OUTPUT VOLTAGE vs. INPUT POWER Ta = +25°C AT 450MHz
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RF Power Detector

Typical Operating Characteristics (continued)
(MAX2204 Evaluation Kit, typical values are at Vcc = 2.85V, ENA = 2.0V, Ta = +25°C, modulation equals CW, unless otherwise noted.)

OUTPUT VOLTAGE vs. INPUT POWER OUTPUT VOLTAGE vs. INPUT POWER
AT 836MHz WITH RESISTIVE TAP AT 1880MHz WITH RESISTIVE TAP
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RF Power Detector

Pin Description

PIN NAME FUNCTION
1 Vce Power-Supply Pin. Bypass to GND with a capacitor as close as possible to the pin.
2 GND Ground Connection. Use multiple ground vias to connect the GND pin to the ground plane.
3 RFIN RF Input. AC-couple with an external capacitor.
4 ENA Enable Input. Drive low to turn the part off. Drive high or connect to V¢ to turn the part on.
5 OouT Power Detector Output. Filter with a capacitor to GND.

PA1
COUPLER1 ]
50Q

DETECT BUFFER

ENABLE —— BIAS

/MNAXIN
MAX2204

APPLICATION DIAGRAM FOR ONE PA

PEAK DETECTOR
OUTPUT

PA1

COUPLER 1

500 10Q l_
PA2

COUPLER 2

DETECTOR
[ OUTPUT

/NAXIN
MAX2204

APPLICATION DIAGRAM FOR TWO PAs

Figure 1. Typical Application Circuit

Detailed Description

The MAX2204 RF power detector is designed to operate
from 450MHz to 2.5GHz. The device accepts an RF
signal at the input and outputs a highly repeatable volt-
age, which increases monotonically with increasing
input power. See the Typical Operating Characteristics.
The device is designed to compensate for temperature
and process shifts, reducing the typical output variation
to less than £0.5dB at full input power and +1.5dB at
the lower power.

The MAX2204 features a detection range from -16dBm
to +5dBm. High input impedance allows a for low-loss
resistive tap if an isolator is used. The device uses
external termination at the input so that the RF signal
from several directional couplers can be connected to
a single detector chip.

MAXIM

The MAX2204 features an enable input (ENA) that
allows the device to be put in shutdown. For normal
operation, drive ENA high or connect to Vcc. For
device shutdown, drive ENA low.

The MAX2204 integrates an output series resistor of
approximately 100kQ. For output filtering, connect only
a capacitor to ground at the output.

Applications Information

The MAX2204 uses external termination when using
directional couplers. See Figure 1 for the typical appli-
cation circuit. The output of the detector is typically
connected to an ADC in cdma2000 or WCDMA power-
control topology.
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RF Power Detector

Figure 2. Typical Application Circuit Using Resistive Tapping
from a Power Amplifier

The MAX2204 has high input impedance to allow
for high-value resistive tapping from a power amplifier.
This coupling method is the lowest cost and lowest
power loss when used with an isolator. See Figure 2 for
the typical application circuit.

The MAX2204 input impedance over frequency is listed
in Table 1.

¥ Table 1. MAX2204 Input Impedance Over Frequency
° PN = -16dBm PIN = +5dBm
N FREQUENCY (GHz) . .
N REAL (Q) IMAG (i) REAL (Q) IMAG (i)
x 0.4 109.3 -556.5 120.0 -563.3
0.6 80.5 -369.0 91.0 -379.3
< 0.8 73.4 -300.3 80.8 -310.7
E 1.0 64.1 -260.2 75.6 -275.8
1.2 65.8 -216.4 79.9 -231.3
14 62.3 -194.9 64.4 -202.8
1.6 489 -177.5 53.9 -192.3
1.8 33.1 -157.4 39.9 -174.6
2.0 21.8 -142.2 259 -158.3
2.2 15.2 -131.2 18.3 -144.5
2.4 10.6 -116.8 10.6 -131.9
2.6 11.8 -99.8 10.6 -115.6
Layout
The MAX2204 is not particularly sensitive to the layout,
» ISOLATOR > T0ANT since it only needs 5dBm for maximum output voltage.
However, there are two areas that need attention: the
GND pin and the supply bypassing. The GND pin should
be connected to the PCB ground with a GND via as
close as possible, and the supply bypass capacitor
should be close to the part.
OUTPUT
T0 ADC
I CriLTeR
MAXI
MAX2204

MAXIMN
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Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

%]
o
015 REF. 4
z COMMON_DIMENSIONS S
D = SYMBOL | MIN NOM_ | MAX S
g A 0.80 095 | 110
J ‘ Al 0.00 007 | 0.0
| LA A2 0.80 050 | 100
L b 0.15 022 | 030
- _r c 0.10 0.14 0.8
MARKING —] | 1 D 1.80 2.00 2.20
e 0.65 BSC.
e o \|\ Aéi A | e L E 115 125 | 135
e T HE 1.80 220 | 240
L 026 | 034 | 046
L, ® L1 0.425 TYP.
PIN 1 DOT—" — b Q1 010 | 025 [ 040
Bhibe | X5
i —
PINI1
| = e
4-@-»4-@-»
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS ARE INCLUSIVE OF PLATING.
3. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH & METAL BURR.
4, COMPLY TO JEITA SC-88A EXCEPT FOR DIMENSION “L*

ALL DIMENSIONS COMPLY TO JEDEC MO-203.

, COPLANARITY 4 MILS. MAX.

FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN

DATUM “A” AND LEAD SURFACE.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
8. LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY
’ BASIC DIMENSION “e’, %005

> —

Sl S

AL IPRALLAS VI AXI/VI

TITLE!
PACKAGE OUTLINE, 5L SC70
APPROVAL DOCUNENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0076 E /1

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 7

© 2007 Maxim Integrated Products MAXIM s a registered trademark of Maxim Integrated Products, Inc.
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