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ABSOLUTE MAXIMUM RATINGS

VCC O GND ..o -0.3V to 8.0V RXEN, TXEN, GC Input CUIMent .........coeeeriiiiiiiiiiiiiiiieeeeeeene 1mA
Ve 10 Any Other VCC v +0.3V RSSIVoltage......ccocvvveiiiieiiieeiiee e -0.3Vto (Vcc + 0.3V)
TXIN, TXIN Input Voltage.............cccceuennins -0.3Vto (Vcc + 0.3V) Continuous Power Dissipation (Ta = +70°C)

TXIN to TXIN Differential Voltage............ccccceeeeiiiiineennns +300mV QSOP (derate 11mW/°C above 70°C) .......cccceevvveeeennnnns 909mwW
RXIN, RXIN Input Voltage -0.3Vto 1.6V Operating Temperature Range

TANK, TANK Voltage........ -0.3Vto 2.0V MAX25LLEE.....eiiiiiiieiieiie e

LIMIN Voltage ........cccccceeunne ....(VREF - 1.3V) to (VREF + 1.3V) Junction Temperature............... s
LIMOUT, LIMOUT Voltage .............. (Vcc - 1.6V) to (Vcc + 0.3V) Storage Temperature Range ..........cccocoveeviveeenns
RXEN, TXEN, GC Voltage...........ccccceuvrennnn. -0.3Vto (Vcc + 0.3V) Lead Temperature (soldering, 10S€C) ........ccccccvrerireennnn.

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.

DC ELECTRICAL CHARACTERISTICS
(Vcc = +2.7V to +5.5V, 0.01pF across CZ and CZ; TANK = TANK; MIXOUT tied to VREF through a 165Q resistor; GC open, RXIN =
RXIN; TXOUT = TXOUT = Vcc; Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Operating Voltage Range 2.7 3.0 55 \Y
Digital Input Voltage High RXEN, TXEN 2.0 \
Digital Input Voltage Low RXEN, TXEN 0.4 \Y
Digital Input Current High 23 32 HA
Digital Input Current Low -5 -1 HA

Rx mode, RXEN = high, 24
TXEN = low
Tx mode, RXEN = low,
_ Vee = 3.0V TXEN = high, Vac = 0.5V 26 mA
Typical Supply Current - o -
Ta=+25°C Standby mode, RXEN = high, s
TXEN = high :
Shutdown mode, RXEN = low,
TXEN = low 0.1 HA
Rx mode, RXEN = high,
TXEN = low 38.5
Tx mode, RXEN = low
" ' 45 mA
Vec = 2.7V 10 5.5V, TXEN = high, Vec = 0.5V
Worst-Case Supply Current ~ o o -
Ta =-40°C to +85°C Standby mode, RXEN = high, 145
TXEN = high :
Shutdown mode, RXEN = low, 5 A
TXEN = low K
Vcc/2- Vecl2 Veecl 2+
VREF Voltage (Note 1) 100mV 100mV \
LIMOUT, LIMOUT 2 KO
Differential Output Impedance
GC Input Resistance Internally terminated to 1.35V 60 80 125 kQ
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AC ELECTRICAL CHARACTERISTICS
(MAX2511 test fixture, Vcc = +3.0V, RXEN = TXEN = low, 0.01uF across CZ and CZ, MIXOUT tied to VREF through 165 resistor,
TXIN, TXIN tied to VREF through 509 resistor, TXOUT and TXOUT loaded with 100Q differential, GC open, LIMOUT, LIMOUT loaded
with 2kQ differential, TANK and TANK driven with -2.5dBm from a 100Q source; OSCOUT AC-terminated with 50Q, 330pF at RSSI
pin, 0.1uF at VREF pin, Rx inputs and Tx outputs differentially coupled, PrxIN, RXIN = -28dBm (200Q system), frRxIN, RXIN = 425MHz,
fLo = 435.7MHz, frxiN, TXIN = 10.7MHz, Ta = +25°C, unless otherwise noted.)

PARAMETER ‘ CONDITIONS ’ MIN TYP MAX | UNITS
DOWNCONVERTER (RXEN = high)
) ) Ta = +25°C 21.5 23.6 25.5
Downconverter Mixer Voltage Gain dB
Ta =-40°C to +85°C (Note 1) 20 27
Downconverter Mixer Noise Figure 14 dB
ommeonyere Mt MU (e 2
Input Third-Order Intercept T%%g)nqese?ttgﬁgMHz and 425MHz, -11 dBm
Image Rejection fiMAGE = fLo + fiE = 446.4MHz 25 34 dB
MIXOUT Maximum Voltage Swing 2 Vp-p
Power-Up Time Standby to RX or TX (Note 3) 5 us
LIMITING AMPLIFIER AND RSSI (RXEN = high)
Vece = 0.8V (Note 4) 120 160
Limiter Output Level VGc = open 475 625 mVp-p
Vac = 2.0V (PLiMIN = +5dBm) 950 1100
Phase Variation -75dBm to 5dBm from 50Q 3.6 degrees
Minimum Linear RSSI Range -75dBm to 5dBm from 50Q 80 dB
Minimum Monotonic RSSI Range -80dBm to 10dBm from 50Q 90 dB
RSSI Slope -75dBm to 5dBm from 50Q 10.6 mV/dB
RSSI Maximum Intercept (Note 5) -82 -75 dBm
) Ta = +25°C +1 +2
RSSI Relative Error dB
Ta =-40°C to +85°C (Note 1) +2.5
i
Minimum-Scale RSSI Voltage At LIMIN input of -75dBm 50 90 135 mV
Maximum-Scale RSSI Voltage At LIMIN input of 5dBm 850 940 1025 mVv
OSCILLATOR (TXEN = RXEN = high)
Frequency Range (Note 7) 200 440 MHz
Phase Noise At 10kHz offset -88 dBc/Hz
Maximum LO Frequency Pulling Standby mode to TX or RX mode +36 kHz
LO Leakage At RXIN port -65 dBm
. Ta = +25°C (Note 8) -12 -9
Oscillator Buffer Output Power dBm
Ta =-40°C to +85°C (Notes 1 and 8) -13
Maximum Power-Up Time Shutdown to standby mode (Note 9) 220 us
N AXIMW 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2511 test fixture, Vcc = +3.0V, RXEN = TXEN = low, 0.01uF across CZ and CZ, MIXOUT tied to VREF through 165 resistor,
TXIN, TXIN tied to VREF through 509 resistor, TXOUT and TXOUT loaded with 100Q differential, GC open, LIMOUT, LIMOUT loaded
with 2kQ differential, TANK and TANK driven with -2.5dBm from a 100Q source; OSCOUT AC-terminated with 50Q, 330pF at RSSI
pin, 0.1uF at VREF pin, Rx inputs and Tx outputs differentially coupled, PrxIN, RXIN = -28dBm (200Q system), frRxIN, RXIN = 425MHz,
fLo = 435.7MHz, frxiN, TXIN = 10.7MHz, Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS ‘ MIN TYP MAX | UNITS
TRANSMITTER (TXEN = high, VrxiNn and VTXIN = 100mVp-p differential)
Vge = 0.5V, Ta = +25°C -44
Output Power Vec = open, Ta = +25°C 19 dBm
Vee = 2.0V, Ta = +25°C -5 -2
Ve = 2.0V, Ta = -40°C to +85°C (Note 1) -6
Image Rejection 34 25 dBc
LO Rejection 40 30 dBc
Output 1dB Compression Point Ve = 2.0V 2 dBm
0.5V <Vgc <1.87V -40
Output IM3 Level -40dBm < Pout < -10dBm (Note 10) dBc
Ve = 2.0V -35

Note 1:

Note 2:

Note 3:

Note 4:
Note 5:

Note 6:

Note 7:

Note 8:
Note 9:

Note 10:

Guaranteed by design and characterization.

Driving RXIN or RXIN with a power level greater than the 1dB compression level forces the input stage out of its linear
range, causing harmonic and intermodulation distortion. The RSSI output increases monotonically with increasing input
levels beyond the mixer’'s 1dB compression level.

Assuming the supply voltage has been applied, this includes settling of the limiter offset correction and the Rx or Tx bias
stabilization time. Guaranteed by design.

LIMOUT, LIMOUT loaded with 2kQ differential. With no load, the output swing is approximately twice as large.

The RSSI maximum intercept is the maximum input power (over a statistical sample of parts) at which the RSSI output is OV.
This point is extrapolated from the linear portion of the RSSI voltage versus limiter input power. This specification and the
RSSI slope define the ideal behavior of the RSSI function (the slope and intercept of a straight line), while the RSSI relative
error specification defines the deviations from this line. See the RSSI Output Voltage vs. Limiter Input Power graph in the
Typical Operating Characteristics.

The RSSI relative error is the deviation from the best-fitting straight line of RSSI output voltage versus limiter input power.
A 0dB relative error is exactly on this line. The limiter input power range for this test is -75dBm to +5dBm from 50Q. See the
RSSI Relative Error graph in the Typical Operating Characteristics .

Operation outside this frequency range is possible but has not been characterized. At lower frequencies, it might be
necessary to overdrive the oscillator with an external signal source.

If a larger output level is required, a higher value of load resistance (up to 100Q) may be used.

This assumes that the supply voltage has been applied, and includes the settling time of VReF, using the Typical
Operating Circuit.

Using two tones at 10.7MHz and 10.8MHz, 50mVp-p per tone at TXIN, TXIN. See Typical Operating Characteristics.
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(MAX2511 test fixture, Vcc = +3.0V, 0.01uF across CZ and CZ, MIXOUT tied to VREF through 165Q resistor, TXIN, TXIN tied to VREF
through 50Q resistor, TXOUT and TXOUT loaded with 100 differential, GC open, LIMOUT, LIMOUT loaded with 2kQ differential,
TANK and TANK driven with -2.5dBm from a 100Q source; OSCOUT AC-terminated with 50Q, 100pF at RSSI pin, 0.1puF at VREF pin,
Rx inputs and Tx outputs differentially coupled, PrxIN, RXIN = -28dBm (20022 system), frRxIN, RXIN = 425MHz, fLo = 435.7MHz, frxIN,
TXIN = 10.7MHz, Ta = +25°C, unless otherwise noted.)
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(MAX2511 test fixture, Vcc = +3.0V, 0.01pF across CZ and CZ, MIXOUT tied to VREF through 165Q resistor, TXIN, TXIN tied to
VREF through 50Q resistor, TXOUT and TXOUT loaded with 100Q differential, GC open, LIMOUT, LIMOUT loaded with 2k differ-
ential, TANK and TANK driven with -2.5dBm from a 100Q source; OSCOUT AC-terminated with 50Q2, 100pF at RSSI pin, 0.1pF at
VREF pin, Rx inputs and Tx outputs differentially coupled, PrxIN, RXIN = -28dBm (200Q system), frxiN, RXIN = 425MHz, f o = 435.7MHz,
frxIN, TXIN = 10.7MHz, Ta = +25°C, unless otherwise noted.)
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(MAX2511 test fixture, Vcc = +3.0V, 0.01pF across CZ and CZ, MIXOUT tied to VREF through 165Q resistor, TXIN, TXIN tied to
VREF through 50Q resistor, TXOUT and TXOUT loaded with 100Q differential, GC open, LIMOUT, LIMOUT loaded with 2k differ-
ential, TANK and TANK driven with -2.5dBm from a 100Q source; OSCOUT AC-terminated with 50Q2, 100pF at RSSI pin, 0.1pF at
VREF pin, Rx inputs and Tx outputs differentially coupled, PrxIN, RXIN = -28dBm (200Q system), frxiN, RXIN = 425MHz, f o = 435.7MHz,
frxIN, TXIN = 10.7MHz, Ta = +25°C, unless otherwise noted.)
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(MAX2511 test fixture, Vcc = +3.0V, 0.01pF across CZ and CZ, MIXOUT tied to VREF through 165Q resistor, TXIN, TXIN tied to

VREF through 50Q resistor, TXOUT and TXOUT loaded with 100Q differential, GC open, LIMOUT, LIMOUT loaded with 2k differ-
ential, TANK and TANK driven with -2.5dBm from a 100Q source; OSCOUT AC-terminated with 50Q2, 100pF at RSSI pin, 0.1pF at
VREF pin, Rx inputs and Tx outputs differentially coupled, PrxIN, RXIN = -28dBm (200Q system), frxiN, RXIN = 425MHz, f o = 435.7MHz,

frxIN, TXIN = 10.7MHz, Ta = +25°C, unless otherwise noted.)
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fLo (MHz) L1 (uH) SERIES EQUIVALENT PARALLEL

200 to 300 18 FRE%UHENCY IMPEDANCE IMPEDANCE

300 to 400 12 (MH2) (©) R(Q) C (pF)

400 to 500 8.2 100 274226 460 2.85
200 131-j186 395 2.86
300 79-j138 320 2.9
400 58-j105 248 2.9
500 48-j82 188 2.9
600 43-j62 132 2.9
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