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MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

General Description

The MAX2828/MAX2829 single-chip, RF transceiver ICs
are designed specifically for OFDM 802.11 WLAN appli-
cations. The MAX2828 is designed for single-band
802.11a applications covering world-band frequencies
of 4.9GHz to 5.875GHz. The MAX2829 is designed for
dual-band 802.11a/g applications covering world-bands
of 2.4GHz to 2.5GHz and 4.9GHz to 5.875GHz. The ICs
include all circuitry required to implement the RF trans-
ceiver function, providing a fully integrated receive path,
transmit path, VCO, frequency synthesizer, and base-
band/control interface. Only the PA, RF switches, RF
bandpass filters (BPF), RF baluns, and a small number
of passive components are needed to form the com-
plete RF front-end solution.

Each IC completely eliminates the need for external SAW
filters by implementing on-chip monolithic filters for both
the receiver and transmitter. The baseband filtering and
the Rx/Tx signal paths are optimized to meet the
802.11a/g IEEE standards and cover the full range of the
required data rates (6, 9, 12, 18, 24, 36, 48, and 54Mbps
for OFDM; 1, 2, 5.5, and 11Mbps for CCK/DSSS), at
receiver sensitivity levels up to 10dB better than 802.11a/g
standards. The MAX2828/MAX2829 transceivers are avail-
able in the small 56-pin, exposed paddle thin QFN pack-
age.

Applications
Single-/Dual-Band 802.11a/b/g Radios

4.9GHz Public Safety Radios

2.4GHz/5GHz MIMO and Smart Antenna Systems

Pin Configurations
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Features

4 World-Band Operation
MAX2828: 4.9GHz to 5.875GHz (802.11a)
MAX2829: 2.4GHz to 2.5GHz and 4.9GHz to
5.875GHz (802.11a/b/g)

4 Best-In-Class Transceiver Performance

-75dBm Rx Sensitivity at 54Mbps (802.119g)

-46dB (802.11g)/-51dB (802.11a) Tx Sideband
Suppression

1.5% (802.11g) and 2% (802.11a) Tx EVM

-100dBc/Hz (802.11g)/-95dBc/Hz (802.11a)
LO Phase Noise

Programmable Baseband Lowpass Filters

Integrated PLL with 3-Wire Serial Interface

93dB (802.11g)/97dB (802.11a) Receiver Gain-
Control Range

200ns Rx I/Q DC Settling

60dB Dynamic Range Rx RSSI

30dB Tx Power-Control Range

Tx/Rx I/Q Error Detection

I/Q Analog Baseband Interface for Tx and Rx
Digital Mode Selection (Tx, Rx, Standby, and
Power Down)

Supports Both Serial and Parallel Gain Control

4 MIMO and Smart Antenna Compatibility
Coherent LO Phase Among Multiple
Transceivers

4 Support 40MHz Channel Bandwidth (Turbo Mode)
4 Single +2.7V to +3.6V Supply

4 1pA Low-Power Shutdown Mode

4 Small 56-Pin TQFN Package (8mm x 8mm)

Ordering Information

PART TEMP RANGE  PIN-PACKAGE
MAX2828ETN  -40°C to +85°C 56 TQFN-EP* (T5688-2)
MAX2829ETN  -40°C to +85°C 56 TQFN-EP* (T5688-2)

*EP = Exposed paddle.

Pin Configurations continued at end of data sheet.

For pricing, delivery, and ordering information, please contact Maxim Direct

at 1-888-629-4642, or visit Maxim’s website at www.maximintegrated.com.
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MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

ABSOLUTE MAXIMUM RATINGS

Vee, TXRFH_, TXRFL_ 10 GND....cooooorovocees -0.3V to +4.2V

RXRFH, RXRFL, TXBBI_, TXBBQ_, ROSC, RXBBI_, RXBBQ_,
RSSI, PABIAS, VRer, CPOUT, RXENA, TXENA, SHDN, CS,
SCLK, DIN, B_, RXHP, LD, Raas,

BYPASSto GND ..o -0.3Vto (Vce + 0.3V)
RXBBI_, RXBBQ_, RSSI, PABIAS, VRer, CPOUT,
LD Short-Circuit Duration.............ooooeviiiii 10s

A CAUTION! ESD SENSITIVE DEVICE

RFE INPUL POWET ..o +10dBm
Continuous Power Dissipation (Ta = +70°C)

56-Pin Thin QFN (derate 31.3mW/°C above +70°C)....2500mW
Operating Temperature Range ..............cccceeene.. -40°C to +85°C
Junction Temperature..........................
Storage Temperature Range................
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiiinnnns. +300°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.

DC ELECTRICAL CHARACTERISTICS

(MAX2828/MAX2829 evaluation kits: Vcc = 2.7V to 3.6V, Rx/Tx set to maximum gain, Reias = 11kQ, no signal at RF inputs, all RF
inputs and outputs terminated into 50, receiver baseband outputs are open, no signal applied to Tx 1/Q BB inputs in Tx mode,
fREFOsc = 40MHz, registers set to default settings and corresponding test mode, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Voc = +2.7V and Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETERS CONDITIONS MIN TYP MAX UNITS
Supply Voltage 2.7 3.6 V
Shutdown mode, reference oscillator not applied, ViL =0 1 100 pA
Ta = +25°C 37 47
802.11g MAX2829
Standby Ta =-40°C to +85°C 51
mode 802.11a Ta = +25°C 44 51
MAX2828/MAX2829 | Tp = -40°C to +85°C 55
Ta = +25°C 118 151
802.11g MAX2829
Ta =-40°C to +85°C 158
Rx mode
802.11a Ta = +25°C 135 180
MAX2828/MAX2829 | Tp = -40°C to +85°C 188
Ta = +25°C 124 164
802.11g MAX2829
Ta =-40°C to +85°C 175
Tx mode
802.11a Ta = +25°C 142 184
MAX2828/MAX2829 | Tp = -40°C to +85°C 197
Supply Current Standby | 802.11g MAX2829 | Ta = +25°C 65 mA
mode 802.11
(MIMO) ia Ta = +25°C 70
(Note 2) | MAX2828/MAX2829
Rxmode | 802.11g MAX2829 | Ta = +25°C 136
(MIMO) 802.11a .
(Note 2) | MAX2828/MAX2829 Ta=+25°C 154
Txmode |802.11g MAX2829 | Ta = +25°C 139
(MIMO) 802.11a .
(Note2) | MAX2828/MAX2g2g | 1A= +25°C 157
Tx calibration mode, 802.11g MAX2829 129
Ta = +25°C 802.11a MAX2828/MAX2829 147
RX calibration mode, 802.11g MAX2829 188
Ta =+25°C 802.11a MAX2828/MAX2829 210
Rx 1/Q Output Common-Mode Tp = 4+25°C 0.80 09 105 vV
Voltage
2 Maxim Integrated



MAX2828/MAX2829
Single-/Dual-Band 802.11a/b/g

DC ELECTRICAL CHARACTERISTICS (continued)

(MAX2828/MAX2829 evaluation kits: Vcc = 2.7V to 3.6V, Rx/Tx set to maximum gain, Reias = 11kQ, no signal at RF inputs, all RF
inputs and outputs terminated into 50Q, receiver baseband outputs are open, no signal applied to Tx I/Q BB inputs in Tx mode,
fREFOsc = 40MHz, registers set to default settings and corresponding test mode, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Vcc = +2.7V and Ta = +25°C, unless otherwise noted.) (Note 1)

Worild-Band Transceiver ICs

PARAMETERS CONDITIONS MIN TYP MAX | UNITS
Rx 1/Q Output Common-Mode Ta = -40°C (relative to +25°C) -25 iy
Voltage Variation Ta = +85°C (relative to +25°C) 20
Tx Baseband Input Cqmmon- 0.9 13 v
Mode Voltage Operating Range
Tx Baseband Input Bias Current 13 pA
Reference Voltage Output -1mA < loyT < +1TmA 1.2 \
Digital Input-Voltage High, ViH Vgi ) Vv
Digital Input-Voltage Low, V| 0.4 \
Digital Input-Current High, I|H -1 +1 bA
Digital Input-Current Low, I -1 +1 pA

. . Vee -

LD Output-Voltage High, VoH Sourcing 100pA 04 \
LD Output-Voltage Low, VoL Sinking 100pA 0.4 \

AC ELECTRICAL CHARACTERISTICS—802.11g Rx Mode (MAX2829)

(MAX2829 evaluation kit: Vcc = +2.7V, fiN = 2.437GHz; receiver baseband 1/Q outputs at 112mVRms (-19dBV), frRerosc = 40MHz,
SHDN = RXENA = CS = high, RXHP = TXENA = SCLK = DIN = low, RBias = 11kQ, registers set to default settings and correspond-
ing test mode, Ta = +25°C, unless otherwise noted. Unmodulated single-tone RF input signal is used, unless otherwise indicated.)

(Tables 1, 2, 3)

PARAMETER CONDITIONS | MIN TYP MAX | UNITS
RECEIVER SECTION: LNA RF INPUT TO BASEBAND I/Q OUTPUTS
RF Input Frequency Range 2.412 2500 | GHz
LNA high-gain mode (B7:B6 = 11) -22
With 50Q external LNA medium-gain mode
RF Input Return Loss match (B7:86 = 10) -24 dB
LNA low-gain mode (B7:B6 = 0X) -12
Maximum gain, Ta = +25°C 87 94
. B7:B1 =1111111 Ta = -40°C to +85°C (Note 1) 85
Total Voltage Gain Vi - dB
inimum gain, _ o
B7:81=0000000 | A= *%C ! 5
From high-gain mode (B7:B6 = 11) to medium-gain 155
mode (B7:B6 = 10) (Note 3) )
RF Gain Steps dB
From high-gain mode (B7:B6 = 11) to low-gain mode 30,5
(B7:B6 = 0X) (Note 3) )
Gain Variation Over RF Band fRF = 2.412GHz to 2.5GHz 3 dB
. From maximum baseband gain (B5:B1 = 11111) to
Baseband Gain Range minimum baseband gain (B5:B1 = 00000) 62 dB

Maxim Integrated



MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

AC ELECTRICAL CHARACTERISTICS—802.11g Rx Mode (MAX2829) (continued)

(MAX2829 evaluation kit: Voo = +2.7V, fiN = 2.437GHz; receiver baseband I/Q outputs at 112mVrus (-19dBV), frRerosc = 40MHz,
SHDN = RXENA = CS = high, RXHP = TXENA = SCLK = DIN = low, Rpjas = 11kQ, registers set to default settings and correspond-
ing test mode, Ta = +25°C, unless otherwise noted. Unmodulated single-tone RF input signal is used, unless otherwise indicated.)

(Tables 1, 2, 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Voltage gain = 65dB, with B7:B6 = 11 3.5
) ) Voltage gain = 50dB, with B7:B6 = 11 4
DSB Noise Figure - - dB
Voltage gain = 45dB, with B7:B6 = 10 16
Voltage gain = 15dB, with B7:B6 = 0X 36
Output P-14B Voltage gain = 90dB, with B7:B6 = 11 3.2 Vp.p
Voltage gain = 60dB, 10
-35dBm jammers at with B7:86 = 11
vy 40MHz and 78MHz | Voltage gain = 45dB, )
Out-of-Band Input IP3 offset: based on IM3 | with B7:86 = 10 2 dBm
at 2MHz Voltage gain = 40dB, o1
with B7:B6 = 0X
Voltage gain = 40dB, with B7:B6 = 11 -29
In-Band Input P-14B Voltage gain = 25dB, with B7:B6 = 10 -14 dBm
Voltage gain = 5dB, with B7:B6 = 0X 2
Voltage gain = 40dB, 47
Tones at 7MHz and | With B7:B6 = 11
8MHz, IM3 at 6BMHz | Voltage gain = 25dB,
In-Band Input IP3 and 9MHz, Py = | with B7:B6 = 10 ° dBm
-40dBm per tone Voltage gain = 5dB, o
with B7:B6 = 0X
I/Q Phase Error B7:B1 = 1101110, 1o variation +0.5 degrees
1/Q Gain Imbalance B7:B1 = 1101110, 1o variation +0.1 dB
Tx-to-Rx Conversion Gain for Rx ——
1Q Calibration B7:B1 =0010101 (Note 4) -4 dB
I/Q Static DC Offset RXHP =1, B7:B1 = 1101110, 1o variation 12 mV
After switching RXHP to 0, D2 = 0 (see the RX
+
1/Q DC Droop Control/RSSI Register Definition section) £ myjms
Gain change from high gain to medium gain, high gain to
RF Gain-Change Settling Time low gain, or medium gain to low gain; gain settling to 0.4 ys
within +2dB of steady state
) . Gain change from B5:B1 = 10111 to B5:B1 = 00111,
Baseband VGA Settling Time gain settling to within +2dB of steady state 01 Hs
Minimum differential resistance 10 kQ
Rx 1/Q Output Load Impedance - - - )
Maximum differential capacitance 8 pF
ﬁ]ppuurtlous Signal Emissions at LNA RF = 1GHz to 26 5GHz &7 dBm

Maxim Integrated



MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

AC ELECTRICAL CHARACTERISTICS—802.11g Rx Mode (MAX2829) (continued)

(MAX2829 evaluation kit: Voo = +2.7V, fiN = 2.437GHz; receiver baseband I/Q outputs at 112mVrus (-19dBV), frRerosc = 40MHz,
SHDN = RXENA = CS = high, RXHP = TXENA = SCLK = DIN = low, Rpjas = 11kQ, registers set to default settings and correspond-
ing test mode, Ta = +25°C, unless otherwise noted. Unmodulated single-tone RF input signal is used, unless otherwise indicated.)
(Tables 1, 2, 3)

PARAMETER | CONDITIONS | MIN TYP MAX | UNITS
RECEIVER BASEBAND FILTERS

Narrowband mode 7.5

Baseband -3dB Corner gﬁ:rt;zgezgfass Nominal mode 9.5 MHz
Frequency section) Turbo mode 1 14
Turbo mode 2 18
. o fBASEBAND = 15MHz 20

A (e e o .
fBASEBAND > 40MHZz 84

RSSI

RXHP = 1, low range (D11 = 0, see the Rx Control/RSS!

Register Definition section) 0.5
RSSI Minimum Output Voltage %
RXHP = 1, high range (D11 = 1, see the Rx Control/RSS! 052

Register Definition section)

RXHP =1, low range (D11 = 0, see the Rx Control/RSS/

Register Definition section)
RSSI Maximum Output Voltage \
RXHP = 1, high range (D11 = 1, see the Rx Control/RSSI o5

Register Definition section)

RXHP =1, low range (D11 = 0, see the Rx Control/RSS/
) i . 225

Register Definition section)

RSSI Slope mV/dB

RXHP = 1, high range (D11 = 1, see the RAx Control/RSS/

Register Definition section) 30
ithi +40dB signal ste 0.2

RSS! Output Settling Time To within 3d of steady e SED s
state -40dB signal step 0.7

Maxim Integrated



MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

AC ELECTRICAL CHARACTERISTICS—802.11a Rx Mode (MAX2828/MAX2829)

(MAX2828/MAX2829 evaluation kits: Vcc = +2.7V, fiN = 5.25GHz; receiver baseband 1/Q outputs at 112mVRms (-19dBV), fREFOSC =
40MHz, SHDN = RXENA = CS = high, RXHP = TXENA = SCLK = DIN = low, Rpjas = 11kQ, registers set to default settings and cor-
responding test mode, Ta = +25°C, unless otherwise noted. Unmodulated single-tone RF input signal is used, unless otherwise indi-

cated.) (Tables 1, 2, 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
RECEIVER SECTION: LNA RF INPUT TO BASEBAND I/Q OUTPUTS
802.11a low-band mode 4.900 5.350
RF Input Frequency Range - GHz
802.11a high-band mode 5.470 5.875
LNA high-gain mode (B7:B6 = 11) -15
With 50Q external LNA medium-gain mode
RF Input Return Loss match (B7:B6 = 10) -11 dB
LNA low-gain mode (B7:B6 = 0X) -7
Maximum gain, Ta = +25°C o1 97
. B7:B1=1111111 Ta = -40°C to +85°C (Note 1) 88
Total Voltage Gain Vi - dB
inimum gain, B o
B7:81 =0000000 | AT *%°C 0 3
From high-gain mode (B7:B6 = 11) to medium-gain 19
mode (B7:B6 = 10) (Note 3)
RF Gain Steps dB
From high-gain mode (B7:B6 = 11) to low-gain mode 345
(B7:B6 = 0X) (Note 3) ’
Gain V Rel fRF = 4.9GHz -0.3
ain Variation Relative to
5 25GHz fRF = 5.35GHz 0.4 dB
fRF = 5.875GHz -4
. From maximum baseband gain (B5:B1 = 11111) to
Baseband Gain Range minimum baseband gain (B5:B1 = 00000) 62 dB
Voltage gain > 65dB, with B7:B6 = 11 4.5
) . Voltage gain = 50dB, with B7:B6 = 11 4.8
DSB Noise Figure - - dB
Voltage gain = 45dB, with B7:B6 = 10 15
Voltage gain = 15dB, with B7:B6 = 0X 36
Output P-14B Voltage gain = 90dB, with B7:B6 = 11 3.2 Vp-p
Voltage gain = 60dB, 15
-35dBm jammers at with B7:B6 = 11
40MHz and 78MHz | Voltage gain = 45dB,
Out-of-Band Input IP3 offset; based on IM3 | with B7:B6 = 10 05 dBm
at 2MHz Voltage gain = 40dB, 20
with B7:B6 = 0X
Voltage gain = 35dB, with B7:B6 = 11 -32
In-Band Input P-1¢B Voltage gain = 20dB, with B7:B6 = 10 -12 dBm
Voltage gain = 5dB, with B7:B6 = 0X 3

Maxim Integrated



MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

AC ELECTRICAL CHARACTERISTICS—802.11a Rx Mode (MAX2828/MAX2829) (continued)

(MAX2828/MAX2829 evaluation kits: Vcc = +2.7V, fiN = 5.25GHz; receiver baseband 1/Q outputs at 112mVRms (-19dBV), fREFOSC =
40MHz, SHDN = RXENA = CS = high, RXHP = TXENA = SCLK = DIN = low, Rpjas = 11kQ, registers set to default settings and cor-
responding test mode, Ta = +25°C, unless otherwise noted. Unmodulated single-tone RF input signal is used, unless otherwise indi-
cated.) (Tables 1, 2, 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Voltage gain = 35dB, o4
with B7:B6 = 11

Tones at 7MHz and
8MHz, IM3 at 6MHz | Voltage gain = 20dB,

In-Band Input [P3 and 9MHz, PN = | with B7:B6 = 10 © dBm
-40dBm per tone Voltage gain = 5dB, 13
with B7:B6 = 0X
I/Q Phase Error B7:B1 = 1101110, 1o variation +0.4 degrees
I/Q Gain Imbalance B7:B1 = 1101110, 1o variation +0.1 dB
Tx-to-Rx Conversion Gain for Rx B7:B1 = 0001111 (Note 4) 0 dB

I/Q Calibration
1/Q Static DC Offset RXHP =1, B7:B1 = 1101110, 1o variation +2 mV

After switching RXHP to 0, D2 = 0 (see the Rx
Control/RSSI Register Definition section)

1/Q DC Droop +1 mV/ms

Gain change from high gain to medium gain, high gain to
RF Gain-Change Settling Time low gain, or medium gain to low gain; gain settling to 0.4 us
within £2dB of steady state

Gain change from B5:B1 = 10111 to B5:B1 = 00111,

Baseband VGA Settling Time gain settling to within £2dB of steady state 01 Hs
Minimum differential resistance 10 kQ
Rx 1/Q Output Load Impedance - - - -
Maximum differential capacitance 8 pF
Spurlous Signal Emissions at LNA RF = 1GHz to 26.5GHz 50 dBm
input
RECEIVER BASEBAND FILTERS
Narrow-band mode 7.5
Baseband -3dB Corner (S,ee the L,OWpaSS Nominal mode 9.5
Frequenc Filter Register MHz
q y Definition section) Turbo mode 1 14
Turbo mode 2 18
fBASEBAND = 15MHz 20
Baseband Filter Rejection _
(Nominal Mode) fBASEBAND = 20MHzZ 39 dB
fBASEBAND > 40MHz 80

Maxim Integrated



MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

AC ELECTRICAL CHARACTERISTICS—802.11a Rx Mode (MAX2828/MAX2829) (continued)

(MAX2828/MAX2829 evaluation kits: Vcc = +2.7V, fiN = 5.25GHz; receiver baseband 1/Q outputs at 112mVRms (-19dBV), fREFOSC =
40MHz, SHDN = RXENA = CS = high, RXHP = TXENA = SCLK = DIN = low, Rpjas = 11kQ, registers set to default settings and cor-
responding test mode, Ta = +25°C, unless otherwise noted. Unmodulated single-tone RF input signal is used, unless otherwise indi-

cated.) (Tables 1, 2, 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
RSSI
RXHP = 1, low range (D11 = 0, see the Rx Control/RSS/
. L . 0.5
Register Definition section)
RSSI Minimum Output Voltage \
RXHP = 1, high range (D11 = 1, see the Rx Control/RSSI
. > . 0.52
Register Definition section)
RXHP = 1, low range (D11 = 0, see the Rx Control/RSS/ >
Register Definition section)
RSSI Maximum Output Voltage Y
RXHP = 1, high range (D11 = 1, see the Rx Control/RSSI
. = . 2.5
Register Definition section)
RXHP = 1, low range (D11 = 0, see the Rx Control/RSSI
) . . 22.5
Register Definition section)
RSS! Slope mV/dB
RXHP = 1, high range (D11 = 1, see the Rx Control/RSS/
. o . 30
Register Definition section)
ithi +40dB signal ste 0.2
RSSI Output Settling Time To within 3dB of steady - 9 P ps
state -40dB signal step 0.7

AC ELECTRICAL CHARACTERISTICS—802.11g Tx Mode (MAX2829)

(MAX2829 evaluation kit: Voc = +2.7V, fouT = 2.437GHz, fReEFosc = 40MHz, SHDN = TXENA = CS = high, RXENA = SCLK = DIN =
low, Reias = 11kQ, 100mVRrms sine and cosine signal (or 100mVRwms, 54Mbps IEEE 802.11g 1/Q signals wherever OFDM is men-
tioned) applied to baseband I/Q inputs of transmitter, registers set to default settings and corresponding test mode, Ta = +25°C,

unless otherwise noted.) (Table 4)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
TRANSMIT SECTION: Tx BASEBAND I/Q INPUTS TO RF OUTPUTS
RF Output Frequency Range, frr 2.412 2500 | GHz
1.5% EVM -2.5
Output Power 54!\/Ibps 802.11g OFOM - dBm
signal B6:B1 = 111011 -4.5
Output Power (CW) \1/|1[\# 1:111OOmVRMs, at 1MHz 1/Q CW signal, B6:B1 = 2 dBm
Output Power Range B6:B1 = 111111 to B6:B1 = 000000 30 dB
Carrier Leakage Without DC offset cancellation -27 dBc
Unwanted Sideband Suppression | Uncalibrated -46 dBc
Measured with 1MHz resolution bandwidth at 22MHz dBm/
Tx Output ACP offset from channel center (B6:B1 = 111011), OFDM -69 MH
signal ‘
RF Output Return Loss With external 50Q match -14 dB

Maxim Integrated



MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

AC ELECTRICAL CHARACTERISTICS—802.11g Tx Mode (MAX2829) (continued)

(MAX2829 evaluation kit: Voc = +2.7V, fouT = 2.437GHz, fReErosc = 40MHz, SHDN = TXENA = CS = high, RXENA = SCLK = DIN =
low, Reias = 11kQ, 100mVRrms sine and cosine signal (or 100mVRwms, 54Mbps IEEE 802.11g 1/Q signals wherever OFDM is men-
tioned) applied to baseband I/Q inputs of transmitter, registers set to default settings and corresponding test mode, Ta = +25°C,
unless otherwise noted.) (Table 4)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
2/3 x fRF 64
' . . B6:B1 = 111011, OFDM | 4/3 x fRF -61 dBm/
RF Spurious Signal Emissions .
signal 5/3 x fRF -63 MHz
8/3 x fRF -52
(See the Lowpass Filter | Nominal mode 12
Baseband -3dB Corner Register Definition Turbo mode 1 18 MHz
Frequency .
section) Turbo mode 2 24
Baseband Filter Rejection At SQI\/IHZ, |n'n.o'm|nal mode (see the Lowpass Filter 60 dB
Register Definition section)
Minimum differential resistance 60 kQ
Tx Baseband Input Impedance - - - -
Maximum differential capacitance 0.7 pF

TRANSMITTER LO LEAKAGE AND 1/Q CALIBRATION USING LO LEAKAGE AND SIDEBAND DETECTOR (SEE THE Tx/Rx
CALIBRATION MODE SECTION)

Tx BASEBAND 1/Q INPUTS TO RECEIVER OUTPUTS

Output at 1 x fToNE (for LO leakage

= -29dBc), fToNE = 2MHz, -3
LO Leakage and Sideband- g?gﬁ;t;o? r1e1g|ster, 100mVRMs dBVams
Detector Output A3:AO0 = 0110 Output at 2 x froNE (for sideband

suppression = -40dBc), fTONE = -13

2MHz, 100mVRMS
Amplifier Gain Range D12:D11 =00 to D12:D11 = 11, A3:A0 = 0110 26 dB
Lower -3dB Corner Frequency 1 MHz

Maxim Integrated
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Single-/Dual-Band 802.11a/b/g
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AC ELECTRICAL CHARACTERISTICS—802.11a Tx Mode (MAX2828/MAX2829)

(MAX2828/MAX2829 evaluation kits: Vcc = +2.7V, fouT = 5.25GHz, fRerosc = 40MHz, SHDN = TXENA = CS = high, RXENA = SCLK
= DIN = low, Rpjas = 11kQ, 100mVRms sine and cosine signal (or 100mVRms, 54Mbps IEEE 802.11a 1/Q signals wherever OFDM is
mentioned) applied to baseband 1/Q inputs of transmitter, registers set to default settings and corresponding test mode, Ta = +25°C,
unless otherwise noted.) (Table 4)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
TRANSMIT SECTION: Tx BASEBAND I/Q INPUTS TO RF OUTPUTS
802.11a low-band mode 4.900 5.350
RF Output Frequency Range, fRr - GHz
802.11a high-band mode 5.470 5.875
2% EVM -5
Output Power 54I\/Ibps 802.11a OFDM - dBm
signal B6:B1 = 111100 -6.5
Output Power (CW) \1/;,\# 1=111OOmVFn\/|s at TMHz 1/Q CW signal, B6:B1 = 45 4Bm
o 5 v Rel fRF = 4.9GHz -6
utput Power Variation Relative _ "
10 5 25GHz fRF = 5.35GHz 0.5 dB
fRF = 5.875GHz -1
Output Power Range B6:B1 = 111111 to B6:B1 = 000000 30 dB
Carrier Leakage Without DC offset cancellation -27 dBc
Unwanted Sideband Suppression | Uncalibrated -51 dBc
Measured with 1MHz resolution bandwidth at 30MHz dBm/
Tx Output ACP offset from channel center (B6:B1 = 111100), OFDM -80 MHz
signal
RF Output Return Loss With external 50Q match -16 dB
4/5 x fRr -55
RF Spurious Signal Emissions BE:B1 = 111100, 6/5 x fRF -64 dBm/
P 9 OFDM signal 7/5 X T 65 MHz
8/5 x fRF 49
(see the Lowpass Nominal mode 12
Baseband -38 Corer Filter Register Turbo mode 1 18 MHz
Frequency o .
Definition section) Turbo mode 2 24
Baseband Filter Rejection At 3QMHZ, m.n.o.mmal mpde (see the Lowpass Filter 60 dB
Register Definition section)
Minimum differential resistance 60 kQ
Tx Baseband Input Impedance - - - -
Maximum differential capacitance 0.7 pF
TRANSMITTER LO LEAKAGE AND I/Q CALIBRATION USING LO LEAKAGE AND SIDEBAND DETECTOR (SEE THE Tx/Rx
CALIBRATION MODE SECTION)
Tx BASEBAND I/Q INPUTS TO RECEIVER OUTPUTS
Output at 1 x froNEe (for LO
Calibrat - leakage = -29dBc), fTONE = -4.5
. B alipration register, 2MHz, 100mVRMS
LO Leakage and Sideband D12:D11 = 1. A3:AQ dBVRMS
Detector Output - 0110 Output at 2 x frone (for sideband
suppression = -40dBc), fTONE = -14.5
2MHz, 100mVRMmS
Amplifier Gain Range D12:D11 =00to D12:.D11 = 11, A3:A0 = 0110 26 dB
Lower -3dB Corner Frequency 1 MHz

10 Maxim Integrated
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Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

AC ELECTRICAL CHARACTERISTICS—Frequency Synthesis

(MAX2828/MAX2829 evaluation kits: Vcc = +2.7V, frr = 2.437GHz (802.11g) or frr = 5.26GHz (802.11a), fRerosc = 40MHz, SHDN =
CS = high, SCLK = DIN = low, PLL loop bandwidth = 150kHz, Rpjas = 11kQ, Ta = +25°C, unless otherwise noted.)

PARAMETER | CONDITIONS | MIN TYP MAX UNITS
FREQUENCY SYNTHESIZER
802.11g mode 2412 2500
RF Channel Center Frequency 802.11a low-band mode 4900 5350 MHz
802.11a high-band mode 5470 5875
Charge-Pump Comparison 20 MHz
Frequency
fREFOSC Input Frequency 20 44 MHz
Reference-Divider Ratio 1 4
fREFOSC Input Levels AC-coupled 800 mVp-p
fREFOSC Input Impedance 10 kQ
fOFFSET = 1kHz -87
fOFFSET = 10kHz -103
802.11g fOFFSET = 100kHz -99
fOFFSET = 1MHz -112
f = 10MHz -125
Closed-Loop Phase Noise OFFSET dBc/Hz
foFFSET = 1kHz -84
fOFFSET = 10kHz -95
802.11a fOFFSET = 100kHz -92
fOFFSET = 1MHz -108
fOFFSET = 10MHz -124
Closed-Loop Integrated Phase BMS phase jtter, 802.11g 0.6
Noise integrate from 10kHz degrees
to 10MHz offset 802.11a 1
Charge-Pump Output Current 4 mA
Charge-Pump Output Voltage >70% of Icp 0.5 Vce - 0.5V Vv
802.11g -65
Reference Spurs 20MHz offset dBc
802.11a -58
VOLTAGE-CONTROLLED OSCILLATOR
VCO Tuning Voltage Range 0.4 2.3 \
V =0.4V 135
802.11g TUNE
VTUNE = 2.3V 62
. ) VTUNE = 0.3V 324
LO Tuning Gain Low band MHz/V
VTUNE = 2.2V 167
g02.11a V =0.3V 330
High band |—2NE = =
VTUNE = 2.2V 175

Maxim Integrated
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AC ELECTRICAL CHARACTERISTICS—Miscellaneous Blocks

(MAX2828/MAX2829 evaluation kits: Vcc = +2.7V, frr = 2.437GHz (802.11g) or frr = 5.256GHz (802.11a), frReFosc = 40MHz, SHDN =

CS = high, SCLK = DIN = low, Rpjas = 11kQ, Ta = +25°C, unless otherwise noted.)

PARAMETER | CONDITIONS | MIN TYP MAX | UNITS
PA BIAS DAC
Number of Programmable Bits 6 Bits
Minimum Output Sink Current D5:DQ = OOOOQO (see the PA Bias DAC Register 0 UA
Definition section)
. . D5:D0 = 111111 (see the PA Bias DAC Register
Maximum Output Sink Current Definition section), output voltage = 0.8V 313 bA
Turn-On Time D9:D6 = 0000 (see the PA Bias DAC Register Definition 02 s
section)
DNL 1 LSB
ON-CHIP TEMPERATURE SENSOR
D11 =1 (seethe Rx | TA=-40°C 05
Control/RSSI
Ta = +25° 1.
Output Voltage Register Definition A= +25°C 05 v
section) Ta = +85°C 1.6

AC ELECTRICAL CHARACTERISTICS—Timing

(MAX2828/MAX2829 evaluation kits: Voc = 2.7V, frRr = 2.437GHz (802.119) or frRr = 5.25GHz (802.11a), fRerosc = 40MHz, SHDN =

CS = high, SCLK = DIN = low, PLL loop bandwidth = 150kHz, Rgjas = 11kQ, Ta = +25°C, unless otherwise noted.)

PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS

SYSTEM TIMING (See Figure 1)

Turn-On Time From SHDN rising edge (PLL locked) 50 us

Shutdown Time 2 us
fRF = 2.412GHz to 2.5GHz 25

oo . fRF = 5.16GHz to 5.35GHz 35

Channel Switching Time us
fRF = 5.45GHz to 5.875GHz 130
fRF = 4.9GHz to 5.875GHz 130
Measured from Tx or Rx enable | Rx to Tx 1

Rx/Tx Turnaround Time rising edge; signal settling to us
within £2dB of steady state Tx to Rx, RXHP =1 1.2

Tx Turn-On Time (From Standby | From Tx enable rising edge; signal settling to within £2dB 1 S

Mode) of steady state H

Rx Turn-On Time (From Standby | From Rx enable rising edge; signal settling to within 1o S

Mode) +2dB of steady state ’ H

12 Maxim Integrated
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Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

AC ELECTRICAL CHARACTERISTICS—Timing (continued)

(MAX2828/MAX2829 evaluation kits: Vcc = 2.7V, frr = 2.437GHz (802.119g) or frr = 5.25GHz (802.11a), fRerosc = 40MHz, SHDN =
CS = high, SCLK = DIN = low, PLL loop bandwidth = 150kHz, Rpjas = 11kQ, Ta = +25°C, unless otherwise noted.)

PARAMETER | CONDITIONS | MmN TYP  MAX | UNITS
3-WIRE SERIAL INTERFACE TIMING (SEE FIGURE 2)
SCLK-Rising-Edge to CS-Falling- 5 ns
Edge Wait Time, tcso
Falling Edge of CS to Rising 5 ns
Edge of First SCLK Time, tcss
DIN-to-SCLK Setup Time, tps 6 ns
DIN-to-SCLK Hold Time, tpH 6 ns
SCLK Pulse-Width High, tcH 6 ns
SCLK Pulse-Width Low, tcL 6 ns
Last Rising Edge of SCLK to
Rising Edge of CS or Clock to 6 ns
Load Enable Setup Time, tcsH
CS High Pulse Width, tcsw 20 ns
Time Between the Rising Edge of
CS and the Next Rising Edge of 6 ns
SCLK, tcs1
Clock Frequency, fcLk 40 MHz
Rise Time, tR 2 ns
Fall Time, tF 2 ns

Note 1: Devices are production tested at +85°C only. Min and max limits at temperatures other than +85°C are guaranteed by
design and characterization.

Note 2: Register settings for MIMO mode. A3:A0 = 0101 and A3:A0 = 0010, D13 = 1.

Note 3: The expected part-to-part variation of the RF gain step is £1dB.

Note 4: Tx I/Q inputs = 100mVRMms. Set Tx VGA gain to max.

Table 1. Receiver Front-End Gain-Control Table 2. Receiver Baseband VGA Gain

Settings Settings
B7 B6 GAIN B5:B1 GAIN
] 1 High 11111 Max
0] Medium 11110 Max - 2dB
0 X Low 11101 Max - 4dB
00000 Min

Maxim Integrated
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Table 3. Receiver Baseband VGA Gain Table 4. Tx VGA Gain Control Settings

Step Control NUMBER B6:B1 OUTPUT SIGNAL POWER

BIT GAIN STEP (typ) 63 (ARRAN Max

B1 >dB 62 111110 Max - 0.50B

Bo 4B 61 111101 Max - 1.0dB

B3 8dB : : -

B4 16dB 49 110001 Max - 7dB

B5 32dB 48 110000 Max - 7.5dB
47 101111 Max - 8dB
46 101110 Max - 8dB
45 101101 Max - 9dB
44 101100 Max - 9dB
5 000101 Max - 29dB
4 000100 Max - 29dB
3 000011 Max - 30dB
2 000010 Max - 30dB
1 000001 Max - 30dB
0 000000 Max - 30dB

POWER SUPPLY
POWER _ " | 3-WIRE SER\A:L INTERFAGE AVAILABLE

SHON SHUTDOWN | [

! PROGRAM 2.4GHz OR 5GHz MODE, CHANNEL FREQUENCY, PA BIAS, L
i TRANSMITTER LINEARITY, RECEIVER RSSI OPERATION, CALIBRATION MODE, ETC.;

o | men RECEVERON | (DRIVES RF T/R SWITCH) 3
= o | ! [
2 1 1 =
TXENA | S| _TRANSMITTER ON  (DRIVES RF /R SWITCH AND PA ON/OFF)
= ‘ ‘
] S
S | |
S | :
S | |
1 s | S| cseseecn | |
2| s sc ctoce) JTIINAL (IR,
g > | :
= ' '
el IO 111 1 1 1
— : ISPl

0T07us —po! |

PABIAS PA BIAS D/A (DRIVES ‘POWER RAMP CONTROL) PA ENABLE
- T ;
1 1 —> <
i SHUTDOWN | STANDBY RECEIVE TRANSMIT
MODE MODE MODE MODE

Figure 1. System Timing Diagram
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- e - > a—ly | el
_ ; ios ‘ L VIR Do :
(TS 3 3 ' ' ' ' 3
D oteso ! ofess oesH losw |
P S !

t—

Figure 2. 3-Wire Serial-Interface Timing Diagram

Typical Operating Characteristics

(Vce = 2.7V, frF = 2.437GHz (802.119) or frr = 5.25GHz (802.11a), fReErosc = 40MHz, SHDN = CS = high, RXHP = SCLK = DIN =
low, RBjas = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)

RX Igc vs. Ve TX Icc vs. Ve TX Igc vs. Pout
140 — . 155 — 5 135 g
Th=+85°C L= 150 |—TA=185°C - H
18— — g \ . g
—] g (L S — ——2 130 z
130 L= L —
— — 140 l\r ™~
L— |
125
— — ~ 135 — = 125
=120 Th=+25°C = 130 b
T s L—— 15 [~ Ta=e5C Ta=d0C 72
L — X 120 / f/N
110 L —
Ta=-40°C R —— 15 [~
105 110
100 105 110
27 28 29 30 31 32 33 34 35 36 27 28 29 30 31 32 33 34 35 36 35 30 25 20 -5 -0 5 0
Vee (V) Vee (V) Pour (dBm)
NOISE FIGURE RX VOLTAGE GAIN RX IN-BAND OUTPUT P-1dB
vs. BASEBAND GAIN SETTINGS vs. BASEBAND GAIN SETTINGS vs. GAIN
40 3 100 T T T 11 g 4 g
. BRERR 2 %0 LNA = HIGH GAIN A s 2
35 N LNA = LOW GAIN g AT e 3 g
AR ERSEY 80 7 v2 R LNA MEDIUM-/HIGH-GAIN z
30 ¥ o blatd sl /5’ P 2 ? SWITCH POINT
25 Py - N / / P % 1 / Y
g N g ® A 5 ( \
=l N LNA = MEDIUM GAIN = A\ L LA = v
2 = 50 L =
=
15 Ly 7 2 -
20 PaSEy 5
10 LNA = HIGH GAIN w T AT A AR |
T~ h A7 | tNA=LOWGAN 3 LNA LOW-/MEDIUM-
5 < X 10 -~ GAIN SWITCH POINT
0 0 4 | [
0246 81012141618202224 26283032 0246 81012141618202224 26283032 2% 35 45 55 65 75 8 95
GAIN SETTINGS GAIN SETTINGS GAIN (dB)
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OFDM EVM WITH OFDM JAMMER vs. OFDM JAMMER
LEVEL WITH JAMMER OFFSET FREQUENCY

16

=) SIS RN S, IS RN

4

6mv

4mV

2mV

3V
2V

6mv
4mV

2mv

T
[P\ = -62dBm

MAX2828/9 toc07

forFseT = 20MHz

forrser = 25MHz |

—
——

forFseT = 40MHz /

T~

foFFseT = 1QOMHZ ]

10 -90 -70

-50

-30 -10

Pjammer (dBm)

RX 1/Q DC OFFSET SETTLING RESPONSE
(-8dB BB VGA GAIN STEP)

L]

MAX2828/9 toc10

20ns/div

RX 1/Q DC OFFSET SETTLING RESPONSE

(-32dB BB VGA GAIN STEP)

MMAX2828/9 toc13

400ns/div

RSSI OUTPUT (V)

EVM (%)

Typical Operating Characteristics (continued)

(Ve = 2.7V, fRe = 2.437GHz (802.11g) or frr = 5.25GHz (802.11a), fReFosc = 40MHz, SHDN = CS = high, RXHP = SCLK = DIN =
low, Reias = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)

802.11g

RX RSSI OUTPUT vs. INPUT POWER

30 T 1
LNA = HIGH GAIN 2
/ // :
20 FLNA = MEDIUM GAIN(////
15 /////
1.0 /’/’4\
05 RR LNA=LOWGAIN —
O i
120 100 80 -60 -40 20 0 20
Py (dBm)
RX 1/Q DC OFFSET SETTLING RESPONSE
(+8dB BB VGA GAIN STEP)

6mv
4mv

2mv

20ns/div

RX EVM vs. Piy

12 -
b T B
(o [ LNA= HiGH GAIN g
o | LNA = LOW GAIN |2
) [P N
7 \\ NA = MEDIUM GAIN
6
5
4 A [
NN T
) NN/
/
:
0
80 70 -60 -50 -40 -30 20 -10 0
Pin (dBm)

MAX2828/9 toc11

(dBm)

EVM (%)

-40
-50
-60
-70
-80
-90

-100
-110
-120
-130
-140

RX EMISSION SPECTRUM, LNA INPUT
(TX OFF, LNA = LOW GAIN)

MAX2828/9 toc09

1GHz

6mv

amvV

2mV

3.0

2.5

2.0

7GHz

RX 1/Q DC OFFSET SETTLING RESPONSE
(-16dB BB VGA GAIN STEP)

MAX2828/9 toc12

400ns/div

RX EVM vs. Vour

UL
=-50dBm

MAX2828/9 toc15

-29 -27 -25 -23 -21 -19 17 -15 13 -11 -9

Vour (dBVRwms)
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Typical Operating Characteristics (continued)

(Vce = 2.7V, frr = 2.437GHz (802.11g) or frr = 5.25GHz (802.11a), fREFosc = 40MHz, SHDN = CS = high, RXHP = SCLK = DIN =
low, RBjas = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)

TX OUTPUT POWER vs. V¢g TX OUTPUT POWER vs. FREQUENCY TX OUTPUT SPECTRUM
(B6:B1 =111111) (B6:B1 =111111) (54Mbps OFDM SIGNAL)
1 Ta=d0°C | : 1 Ta=-40°C ; -10 —— g
T - g T g 20 B6:B1- 111011 g
p z ) /3-——\ - F 30 B6:81=110101_|=
N Ta=1+25°C e Ta=4+25°C = 40 T
& =2 E -2 = )
g e g %0 i
5 5 \\—-—— = )
£ 3 £ 3 g o L
I = 70 o o
-4 W -4 — 30 MMI’M r\k P,
'\ - .MM,.W e \‘M"“‘%
5 Ta=+85°C 5 Ta=+85°C | 90 I
‘ -100
-6 -6
27 28 29 30 31 32 33 34 35 36 240 242 244 246 248 250 2397GHz 2477GHz
Vee (V) FREQUENCY (GHz)
TX OUTPUT POWER LO FREQUENCY
TX OUTPUT SPECTRUM vs. GAIN SETTINGS vs. VTUNE
0 ] 2 0 g 2.60 5
g £ 258 H
10 fT2.4(‘5Hz : 5 //g 256 /%
_ z 2 254 z
20 1 E / z 25 =
-30 f= 2.48(3‘Hz -10 / 250 P
: /
Bl I [P IR E 15 3 248 —
= [ | = S 246 La
g 50 — = ) S 244 A
60 . f=6.4GHz : | I = -20 / ) //
[Nt N 240 A
-70 25 / 238 )
-80 / 2.36
0 -30 7 234
|/ 232
-100 35 230
MHz 26.56Hz 0 8 16 24 32 40 48 56 64 04 06 08 10 12 14 16 18 20 22 24
GAIN SETTINGS VIUNE (V)
CHANNEL-SWITCHING FREQUENCY SETTLING TX-RX TURNAROUND
CLOSED-LOOP PHASE NOISE (2500MHz TO 2400MHz) FREQUENCY SETTLING
50 N 50 5 25Kk T .
-60 2 40 g ) g
70 z 30 2 :
-80 20
%0 10
£ -100 £ er WA Ay Sy
10 10
120 -20
-130 -30
140 -40
150 -50 -25kHz
1k 10k 100k ™ 10M 0 250 0 50
FREQUENCY OFFSET (Hz) TIME (us) TIME (us)
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Typical Operating Characteristics (continued)

(Ve = 2.7V, fRF = 2.437GHz (802.11g) or fRF = 5.25GHz (802.11a), fReFosc = 40MHz, SHDN = CS = high, RXHP = SCLK = DIN =
low, Reias = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)

TXEVM vs. Pout RX STATIC DC OFFSET RX GAIN IMBALANCE
2.00 " 138 g 192 5
2 MEAN = -826uV g MEAN = 0.044dB g
1.95 g DEV =1.75mV g DEV = 0.08dB g
190 E 115 | SAMPLE SIZE = 2270 E 160 F SAMPLE SIZE = 2221 E:
. = = =
1.85 A~ 9 128
__ 180 A
g’ 1.75 l \ l\ A \ 69 96
2o LN VN
165 [\~ \ [ 46 64
| ' |1/
160
V4 23 32
155
1.50 0 i 0 T
35 30 25 -2 -15 -0 5 0 1o/div 1o/div
Pour (dBm)
RX PHASE IMBALANCE TX LO LEAKAGE
192 g 108 g
MEAN = 90.2° g MEAN = -29.5dBc g
DEV=063° g DEV = 5.23dB g
160 [ SAMPLE SIZE = 2221 g 90 | SAMPLE SIZE = 2196 H
128 7
9 54
64 36
32 18
0 0
1o/div 1o/div
TX SIDEBAND SUPPRESSION 802.11g TX Pour AT 2.4GHz
144 g 102 5
MEAN = -46.1dBc z MEAN = -3.32d8 :
DEV = 4.94dB g DEV = 0.518dB g
[ SAMPLE SIZE = 2196 z 8 SAMPLE SIZE = 21962
68
51
34
17
0
1o/div To/div
18 Maxim Integrated




MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

Typical Operating Characteristics (continued)

(Ve = 2.7V, fRe = 2.437GHz (802.11g) or frr = 5.25GHz (802.11a), fReFosc = 40MHz, SHDN = CS = high, RXHP = SCLK = DIN =
low, Reias = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)

802.11a
RX Igg vs. Vge TX Igg vs. Ve TX Icc vs. Pout
170 ‘ o 160 . 145 .
160 |— Ta=+85°C ’—’_g 150 |— — g 140 é
//—— T
L= [ — _,—
150 140 == 135
I 1 _ T X o) _
<§ " /// E - Ta=+85°C Ta=+25°C E %0 /
Tp=+25°C /"1"'—/ ___-——-—”T /1
130 120 = 125 7
] Th = -40°C P
Tp=-40°C A=
120 10 120
110 100 115
27 28 29 30 31 32 33 34 35 36 27 28 29 30 31 32 33 34 35 36 % 30 2 20 -5 -0 5 0
Ve (V) Vee (V) Pour (dBm)
NOISE FIGURE RX VOLTAGE GAIN
vs. BASEBAND GAIN SETTINGS NOISE FIGURE vs. FREQUENCY vs. BASEBAND GAIN SETTING
A . Tk
- LNA = LOW T g 2 g
& 3% g LNA = HIGH GAIN g
120 \_\\ 5.25GH2775'85GHZ—§ g 100 I H
e 30 GAIN = 1508, B7:B6 = X ‘ A
35 = 80 |-
LNA = MEDIUM GAIN | _JA L
_ 30 FiNA=MEDIUM 2% GAIN = 4508, B7:B6 = 10 ey o P
=] | | =) = // //
c 5 N = Z 60 I
= N S e © P \5/// ///
15 d 15 40 /'/ A <
7 4 GAIN = 50dB, B7:B6 = 11 - 7
- 5.85GHz : A A
0. LA - HiGH 5.25GHz 10 \‘ 2 T | na=LoweaN | |
; i AT
0 ) GAIN > 650B, B7:B6 = 11 ” o ke
0246 810121416182022 2426283032 49 50 51 52 53 54 55 56 57 58 59 0246 810121416182022 2426283032
GAIN SETTINGS FREQUENCY (GHz) GAIN SETTINGS
RX VOLTAGE GAIN VARIATION RX IN-BAND OUTPUT P-1dB
vs. FREQUENCY vs. GAIN RX RSSI OUTPUT vs. INPUT POWER
6 . 4 s 3.0 i i i <
s s z LNA = HIGH GAIN 2
4 g g 25 g
= = =

LNA MEDIUM-/HIGH-GAIN

SWITCH POINT !\ ;y;/"/
A 0 ///

o CATRT AR
‘ ‘ ‘ ‘ \\_ ? . LNA =LOW GAIN

LNA = MEDIUM GAIN
| | | |
2 LNA = LOW GAIN

2.0 T LNA = MEDIUM GAIN

<‘,

.
/vg’ AR =

MK

GAIN VARIATION (dB)
o
7
N

RSSI OUTPUT (V)
I

OUTPUT P-1dB (dBVaws)
o

49 50 51 52 53 54 55 56 57 58 59 25 35 45 55 65 75 85 9% 410 90 70 50 30  -10 10
FREQUENCY (MHz) GAIN (dB) P (dBm)
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EVM (%)

20

RX EMISSION SPECTRUM, LNA INPUT
(TX OFF, LNA = LOW GAIN)

f=41GHz

Ve

=8.3GHz

MAX2828/9 tocd1

1GHz

40
3.5
3.0
2.5

14GHz

RX 1/Q DC OFFSET SETTLING RESPONSE
(-16dB BB VGA GAIN STEP)

MAX2828/9 toc44

400ns/div

RX EVM vs. Vout

I
Pin =-50dBm

MAX2828/9 toc47

-29 -27 -25 -23 -21 -19 17 -15 13 -11 -9

Pout (dBVRms)

Typical Operating Characteristics (continued)

(Ve = 2.7V, fRF = 2.437GHz (802.11g) or fRF = 5.25GHz (802.11a), fReFosc = 40MHz, SHDN = CS = high, RXHP = SCLK = DIN =
low, Reias = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)

6mv
4mv

2mv

3V

2V F

6mv
4mv
2mV

-2

-3

-4

802.11a

RX 1/Q DC OFFSET SETTLING RESPONSE
(+8dB BB VGA GAIN STEP)

MAX2828/9 toca2

20ns/div

RX 1/Q DC OFFSET SETTLING RESPONSE
(-32dB BB VGA GAIN STEP)

MAX2828/9 toc45

-

S

A

400ns/div

TX OUTPUT POWER vs. Vg
(B6:B1 =111111)

I
Ta=-40°C

MAX2828/9 toc48

Th=+25°C
Th=+85°C

27 28 29 30 31 32 33 34 35 36
Vee (V)

EVM (%)

Pour (dBm)

RX 1/Q DC OFFSET SETTLING RESPONSE
(-8dB BB VGA GAIN STEP)

MAX2828/9 toc43

20ns/div

RX EVM vs. Py

1 1 1
LNA =HIGH GAIN

\

\

LNA = MEDIUM GAINA

\

MAX2828/9 toc46

\

\

\

\

\

I
|
I
|

oy

N

N

LNA=

LOW GAIN

80 -

70 -60 -50
Pin (dBm)

TX OUTPUT POWER vs. FREQUENCY
(B6:B1 = 111111)

-40
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MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

Typical Operating Characteristics (continued)

(Voo = 2.7V, fRF = 2.437GHz (802.11g) or frr = 5.25GHz (802.11a), fReFosc = 40MHz, SHDN = CS = high, RXHP = SCLK = DIN =
low, Reias = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)
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MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g

World-Band Transceiver ICs

Typical Operating Characteristics (continued)

(Voe = 2.7V, fRF = 2.437GHz (802.11g) or fRF = 5.25GHz (802.11a), fReFosc = 40MHz, SHDN = CS = high, RXHP = SCLK = DIN =
low, Reias = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)
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MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g
World-Band Transceiver ICs

Typical Operating Characteristics (continued)

(Vce = 2.7V, frr = 2.437GHz (802.11g) or frr = 5.25GHz (802.11a), fREFOSC = 40MHz, SHDN = CS = high, RXHP = SCLK = DIN =
low, RBlaS = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)

802.11g/802.11a
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MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g

World-Band Transceiver ICs

Block Diagrams/Typical Operating Circuits
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MAX2828/MAX2829

Single-/Dual-Band 802.11a/b/g

Worild-Band Transceiver ICs

Block Diagrams/Typical Operating Circuits (continued)
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