N AXIWV

STN/FATFIN/IN K802.11a/b/g
D=WERN RS 222—=/8IC

19-3455; Rev 0; 10/04

E

=
AVAILABLE

=

MAX2828/MAX2829(3. > > ILF Y TDRF SV
> —/NICT. OFDM 802.11 WLAN7 74— 3
ICHRICERET SN TIVE 9, MAX2828I3. 4.9GHz~
5.875GHzD DV —IU RN FEEEZEH/IN—9 D22
TN R802.11a7 T r—2 3 VADRETEE DT
WE9, MAX282913. 2.4GHz~2.5GHzXU'4.9GHz~
5.875GHzMDT— )L RN REK#Z H/IN—9 571
7IL/IN> R802.11a/g7 TV r—2 3 VBODHEE &
BO2TWET, InodICICIE. RFNZ 2 —/\$aE
DEBRICHEBRLINTCOERBEHIANBE S N, ZEREK.
EERE. VCO. AR A4S, RUN—2X
INY R/GIEA 25 T T—ADEEENEIBINTINE T,
RFEZOAIVRYY 21— 30ETMRTDIEHIC
WEBDIE. PAL RFERAYF RFENXV R T 1)L
(BPF). RENZ Y RUDHMDZERFDHTI,
ZICE, Lo—NENT VR IYIDEAICE/ VYD
TAITERARBEIDIET, SMITDSAWT 1)L &1
ARETY, X=XV RT A )T ERX/TXIEBIRREIL.
802.11a/g IEEEmRIBICES T DL DICHRBEIL SN,
802.11a/giE & B2 2mA10dBOZEREL NIV T,
WEREEEDT—5 L — MOFDMTIE. 6Mbps.
9Mbps. 12Mbps. 18Mbps. 24Mbps. 36Mbps.
48Mbps. X U'b4Mbps. CK/DSSSTIL. 1Mbps.
2Mbps. 5.5Mbps. RU11Mbps)%Z H/X—LTW&ET,
MAX2828/MAX2829 h T > —/Nld, TUZAR—ZR
Ny RFED/NEIDL6E BRIQFN/ Y 7 — TR
EnE9,

PIVy—3y
ST AT ILINY K802.11a/b/gE

4. 9CHZRHZEHIR
2.4GHz/5CGHz MIMORU' AN =72 TF AT A

EVERE

TOP VIEW

B [T ie
Vee [ 23
B7 [35 1 | RSSI
ol L 730] sron

1 Y DGl
2
3
Al P
oo [57 P 138] veo
3
7
8

41 RXENA

RXRFH [ 67 | 137 BYPASS
oo [77 MAXIM D3] Tune
TXRFH+ [ 8.3 MAX2828 i
e [0 b33 oo
Vee [103 i 733] cpour
ne. [ii7 e
ne [i27 Vee
LGN S ! 7301 Rosc
PABIAS 127

sy )

R

* D— LRI RENE
MAX2828 : 4.9GHz~5.875GHz(802.11a)
MAX2829 : 2.4GHz~2.5GHzK U'4.9GHz~
5.875GHz(802.11a/b/qg)
¢ VSABRBD M —/\EE
54MbpsiZF1FBRxEE : -75dBm(802.119)
TxfREE#0# : -46dB(802.119g)/-51dB(802.11a)
Tx EVM : 1.5%(802.119) % 1'2%(802.11a)
LOfItH./ 1 X : -100dBc/Hz(802.11g)/
-95dBc/Hz(802.11a)
TOGSYTIWR—ZINY RO—NNZ2 T4 I)V%
SV PINA YT —R{FEPLLENE
L o—NnonFEFHEEH : 93dB(802.119g)/
97dB(802.11a)
Rx I/Q DCE&ER5R : 200ns
Rx RSSID&F AL+ vyoL T 60dB
Tx/\ND —HlHEEE : 30dB
Tx/Rx I/QT S —1&H
TXRURXDI/QFZFATIN—RINV R
A7 71—2R
FIHFIWE—FREIR(TX. Rx. RFZVINA .
RUOND—5H)
SUYTZIRONS LIVHERIEOES Z Y R—
¢ MIMOERVY— M7 T DEIRM
B8O ~S Y o—/NETIAE—L Y FELOMME

¢ AOMHzDF + R IVEEEE Y R— M(F—KRE—R)
¢ +2.7V~+3.6VOHE—ERE

¢ BEAvY Y MIOE—F 1A

¢ NBIS6E TQFN/XN Y4 —2(8mm x 8mm)

BE

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)

MAXIMN

FEP = TORR—=X R/ R

EVEEIRT 52— FOREBICHENTHET,

Maxim Integrated Products 1

AT —52— bIERH S NIZANBEIIMaxim Integrated ProductsD ARG REER T —5 2 — hZBIRRL/IE DT, BERRICKWVELDHEERY
BUICDWTIIEEZEBILWDNRE T, EECABSORBICIIREMT—5 > — b ISRZE 0,

EEY O TIVRUBRHIRT—5 32— FOAFICE. I3 LDKR—LR—2%ZFIAL XL, http://japan.maxim-ic.com

6C8CXVIN/8C8CXVIN



MAX2828/MAX2829

SO IN/F1 TN F802.11a/b/g
D= /X2 K 52 2—/5IC

ABSOLUTE MAXIMUM RATINGS

Vee, TXRFH_, TXRFL_ 10 GND.....ccoocccvernea -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..............ccoooeiiiieieee 10s

CAUTION! ESD SENSITIVE DEVICE

RF INpuUt POWET ... +10dBm
Continuous Power Dissipation (Ta = +70°C)

56-Pin Thin QFN (derate 31.3mW/°C above +70°C)....2500mW
Operating Temperature Range ...........cccccoevveennne. -40°C to +85°C
Junction Temperature ...............ccoooo.
Storage Temperature Range................
Lead Temperature (soldering, 10S) .....cccccceovriiiiirninne. +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 50Q, 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, Vi =0 1 100 uA
Ta = +25°C 37 47
802.11g MAX2829
Standby Ta = -40°C to +85°C 51
mode 802.11a Ta = +25°C 24 51
MAX2828/MAX2829 | Ta = -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) e Ta = +25°C 70
(Note 2) MAX2828/MAX2829
Rxmode | 802.11g MAX2829 | Ta = +25°C 136
(MIMO) 802.11a .
(Note2) | MAX2828/MAX2829 | 1A= +25°C 154
Txmode |802.11g MAX2829  |Ta = +25°C 139
(MIMO) 802.11a .
(Note 2) | MAX2828/MAX2829 | 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 = 125°C 0.80 0.9 105 v
Voltage

MAXI N
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DC ELECTRICAL CHARACTERISTICS (continued)

(MAX2828/MAX2829 evaluation kits: Vcc = 2.7V to 3.6V, Rx/Tx set to maximum gain, Rejas = 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 Voc = +2.7V and Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETERS CONDITIONS MIN TYP MAX | UNITS

Rx 1/Q Output Common-Mode Ta = -40°C (relative to +25°C) o5 mV
Voltage Variation Ta = +85°C (relative to +25°C) 20

Tx Baseband Input Common- 09 13 v
Mode Voltage Operating Range ’ '

Tx Baseband Input Bias Current 13 uA
Reference Voltage Output -1mA < lout < +1mA 1.2 Vv
Digital Input-Voltage High, ViH Vgi - v
Digital Input-Voltage Low, VL 0.4 \
Digital Input-Current High, IjH -1 +1 uA
Digital Input-Current Low, IjL -1 +1 uA

. . Vee -

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

AC ELECTRICAL CHARACTERISTICS—802.11g Rx Mode (MAX2829)

(MAX2829 evaluation kit: Vcc = +2.7V, fiN = 2.437GHz; receiver baseband I/Q outputs at 112mVRus (-19dBV), frRerosc = 40MHz,
SHDN = RXENA = CS = high, RXHP = TXENA = SCLK = DIN = low, Rejas = 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 1/Q OUTPUTS
RF Input Frequency Range 2.412 2500 | GHz
LNA high-gain mode (B7:B6 = 11) -22
RF Input Return Loss xqvgrcﬁog external I(_é\l%A:Brge:di;Jg;-gain mode -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 Minimum gain dB
B7:81=0000000 | A= *257C ! 55
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 305

(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
minimum baseband gain (B5:B1 = 00000)

Baseband Gain Range 62 dB

MAXIN 3
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AC ELECTRICAL CHARACTERISTICS—802.11g Rx Mode (MAX2829) (continued)

(MAX2829 evaluation kit: Vcc = +2.7V, fiN = 2.437GHz; receiver baseband I/Q outputs at 112mVgus (-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
40MHz and 78MHz | Voltage gain = 45dB,
Out-of-Band Input IP3 offset; based on IM3 | with B7:B6 = 10 2 dBm
at2MHz Voltage gain = 40dB, o1
with B7:B6 = 0X
Voltage gain = 40dB, with B7:B6 = 11 -29
In-Band Input P-1gB Voltage gain = 25dB, with B7:B6 = 10 -14 dBm
Voltage gain = 5dB, with B7:B6 = 0X 2
Voltage gain = 40dB, 47
Tones at 7MHz ang | With B7:B6 = 11
) 8MHz, IM3 at 6MHz | Voltage gain = 25dB, )
In-Band Input IP3 and 9MHz, P = | with B7:B6 = 10 5 dBm
-40dBm per tone Voltage gain = 5dB, 0
with B7:B6 = 0X
I/Q Phase Error B7:B1 = 1101110, 1o variation +0.5 degrees
I/Q Gain Imbalance B7:B1 =1101110, 1o variation +0.1 dB
Tx-to-Rx Conversion Gain for Rx a1
/Q 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
I/QDCD +1 \Y
/Q DC Droop Control/RSS! Register Definition section) 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 us
Minimum differential resistance 10 kQ
Rx 1/Q Output Load Impedance - - - -
Maximum differential capacitance 8 pF
ﬁ]p;)trtlous Signal Emissions at LNA RF = 1GHz to 26.5GHz &7 dBm

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

(MAX2829 evaluation kit: Vcc = +2.7V, fiN = 2.437GHz; receiver baseband I/Q outputs at 112mVgus (-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 (See the prpass Nominal mode 95
Frequenc Filter Register MHz

q y section) Turbo mode 1 14

Turbo mode 2 18

fBASEBAND = 15MHz 20

Baseband Filter Rejection _

(Nominal Mode) fBASEBAND = 20MHz 39 dB

fBASEBAND > 40MHz 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/RSSI

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

Register Definition section)

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

Register Definition section) 225
RSSI Slope mV/dB
RXHP = 1, high range (D11 = 1, see the Rx Control/RSS!

Register Definition section) 0
ithi +40dB signal ste 0.2

RSSI Output Settling Time To within 3dB of steady - ITE S0 s
state -40dB signal step 0.7

MAXIN 5
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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) i dB
LNA low-gain mode (B7:B6 = 0X) -7
Maximum gain, Ta = +25°C 91 97
. B7:B1=1111111 Ta = -40°C to +85°C (Note 1) 88
Total Voltage Gain i - dB
inimum gain, B o
B7:81 =0000000 | A= *%°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 Rol fRF = 4.9GHz -0.3
ain Variation Relative to
5 25GHy 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-1gB 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-14B Voltage gain = 20dB, with B7:B6 = 10 -12 dBm
Voltage gain = 5dB, with B7:B6 = 0X 3

MAXI N
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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 IP3 and 9MHz, PN = | with B7:B6 = 10 S 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)

I/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 0.1 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 (See the L.OWpaSS Nominal mode 9.5
Frequenc Filter Register MHz
quency Definition section) | 1urbo mode 1 14
Turbo mode 2 18
fBASEBAND = 15MHz 20
Baseband Filter Rejection —
(Nominal Mode) fBASEBAND = 20MHz 39 dB
fBASEBAND > 40MHz 30

MAXIN 7
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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/RSSI

Register Definition section) 05
RSSI Minimum Output Voltage Y
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!
) o . 22.5

Register Definition section)

RSSI Slope mV/dB

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

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

RSS! Output Settling Time To within 3dB of steady e s
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, 100mVRms sine and cosine signal (or 100mVRwvs, 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 54Mbps 802.11g OFDM o dBm
signal B6:B1 = 111011 -4.5
Output Power (CW) \1/|1|\# 1:111OOmVR|\/|s at TMHz 1/Q CW signal, B6:B1 = B 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 4By
Tx Output ACP offset from channel center (B6:B1 = 111011), OFDM -69 MH
signal z
RF Output Return Loss With external 50Q match -14 dB

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

(MAX2829 evaluation kit: Voc = +2.7V, fouT = 2.437GHz, fReEFosc = 40MHz, SHDN = TXENA = CS = high, RXENA = SCLK = DIN =
low, Reias = 11kQ, 100mVRms 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 fRrF -61 dBm/
RF Spurious Signal Emissions ;
signal 5/3 x fRF -63 MHz
8/3 x frr -52
(See the Lowpass Filter | Nominal mode 12
Baseband -3dB Corner Register Definition Turbo mode 1 18 MHz
Frequency .
section) Turbo mode 2 24

At 30MHz, in nominal mode (see the Lowpass Filter

Baseband Filter Rejection Register Definition section) 60 dB
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 leakage
=-29dBc), fToNE = 2MHz, -3
LO Leakage and Sideband- Calibration register, - | 100mVRwms
D 0 D12:D11 = 11, dBVRMS
etector Qutput A3:A0 = 0110 Output at 2 x frone (for sideband
suppression = -40dBc), fTONE = -13
2MHz, 100mVRMS
Amplifier Gain Range D12:D11 =00to D12:D11 = 11, A3:A0 = 0110 26 dB
Lower -3dB Corner Frequency 1 MHz

MAXIN 9
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MAX2828/MAX2829

SO IN/F1 TN F802.11a/b/g
D= /X2 K 52 2—/5IC

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

(MAX2828/MAX2829 evaluation kits: Vcg = +2.7V, fouT = 5.25GHz, fRerosc = 40MHz, SHDN = TXENA = CS = high, RXENA = SCLK
= DIN = low, Rpjas = 11kQ, 100mVRwms 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 54Mbps 802.11a OFDM dBm
signal B6:B1 = 111100 6.5
Output Power (CW) \1/|11\# 1:111OOmV|:zMs at TMHz 1/Q CW signal, B6:B1 = 45 4Bm
o frRE = 4.9GHz -6
utput Power Variation Relative _ )
10 5.25GHz fRE = 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 4B/
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 fRF -55
RF Spurious Signal Emissions B6:B1 = 111100, 615 x fRF 64 dBm/
P 9 OFDM signal 7/5 x frr 65 MHz
8/5 x fRF -49
(see the Lowpass Nominal mode 12
Baseband -3dB Corner Filter Register Turbo mode 1 18 MHz
Frequency o .
Definition section) Turbo mode 2 24
Baseband Filter Rejection At 3Ql\/|Hz, |n.n9lm|na| 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 I/Q CALIBRATION USING LO LEAKAGE AND SIDEBAND DETECTOR (SEE THE Tx/Rx

CALIBRATION MODE SECTION)

Tx BASEBAND 1/Q INPUTS TO RECEIVER OUTPUTS

QOutput at 1 x froNE (for LO

Calibrati - leakage = -29dBc), fTONE = -4.5
. B alioration register, 2MHZ, 1OOmVRMS
LO Leakage and Sideband D12:D11 = 1, A3:A0 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
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AC ELECTRICAL CHARACTERISTICS—Frequency Synthesis

(MAX2828/MAX2829 evaluation kits: Voo = +2.7V, frr = 2.437GHz (802.119g) or frr = 5.26GHz (802.11a), frRerosc = 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 = 100kHZz -99
foFFSET = 1TMHz -112
f = 10MHz -125
Closed-Loop Phase Noise OFFSET dBc/Hz
forFFseT = 1kHz -84
fOFFSET = 10kHz -95
802.11a fOFFSET = 100kHZz -92
fOFFSET = TMHZz -108
fOFFSET = 10MHz -124
Closed-Loop Integrated Phase .RMS phase jitter, 802.11g 06
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 \
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
802.11a V 0.3V 330
High band f—one ==
VTUNE = 2.2V 175

MAXIN 1
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AC ELECTRICAL CHARACTERISTICS—Miscellaneous Blocks

(MAX2828/MAX2829 evaluation kits: Vcc = +2.7V, frr = 2.437GHz (802.11g) or frr = 5.25GHz (802.11a), fRerosc = 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 HA
Turn-On Time D9:D6 = 0000 (see the PA Bias DAC Register Definition 0.2 s
section)
DNL 1 LSB
ON-CHIP TEMPERATURE SENSOR
D11 =1 (see the Rx | TA =-40°C 0.5
Control/RSSI
Ta = +25° 1.05
Output Voltage Register Definition A= +25°C v
section) Ta = +85°C 1.6

AC ELECTRICAL CHARACTERISTICS—Timing

(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 | 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
o } fRF = 5.156GHz 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 ps
within £2dB of steady state Txto Rx, RXHP =1 1.2
Tx Turn-On Time (From Standby | From Tx enable rising edge; signal settling to within +2dB ’ S
Mode) of steady state H
Rx Turn-On Time (From Standby | From Rx enable rising edge; signal settling to within 10 S
Mode) +2dB of steady state ' H

12
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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 | MIN  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 6 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.

=®1. Lo—noz02 b2 FHEHIE RK2. L—NDN—Z/\2 RVGAFIE

B7 B6 GAIN B5:B1 GAIN
] 1 High 11111 Max
1 0 Medium 11110 Max - 2dB
0 X Low 11101 Max - 40dB
00000 Min

MAXIN 13
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MAX2828/MAX2829

xR3. Lo—NnNON—Z/\ FVGAFIE F4. Tx VGAFEHIHEEE
25w JHIH NUMBER B6:B1 OUTPUT SIGNAL POWER

BIT GAIN STEP (typ) 63 111111 Max

B1 2dB 62 111110 Max - 0.50B

B2 4dB 61 111101 Max - 1.0dB

B3 8dB . : :

B4 160B 49 110001 Max - 7dB

B5 32dB 48 110000 Max - 7.50B
47 101111 Max - 8dB
46 101110 Max - 8B
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
M» " | 3-WIRE SER\A:L INTERFACE AVAILABLE
XTAL-0SC [mmm“““m"

SHON SHUTDOWN [ i i
o | RXENA RECEIVERON | (DRIVES RF T/R SWITCH) 3 |
= > : : D o :
I . ' L — ,
TXENA | | _TRANSMITTERON  (DRIVES RF T/R SWITCH AND PA ON/OFF) 5 3
e | | B B |
R ! 3
— - IREl = : :
cs | S| Csseecn) : |
Bl o, socotovo | TN SRV
2 > : :
= ' '
on ono LI WA SRV
— ! sl |
' 1 PROGRAM 2.4GHz OR 5GHz MODE, CHANNEL FREQUENCY, PA BIAS, .
' TRANSMITTER LINEARITY, RECEIVER RSSI OPERATION, CALIBRATION MODE, ETC.;
PABIAS PABIASD/A | (DRIVESPOWER RAMP CONTROL) P 0T07us —! PA ENABLE
e — N ; T T
: : De— e
{ SHUTDOWN | STANDBY P RECEVE i f 0 TRANSMIT

MODE | MODE P MODE P MODE

M1, ST7LDYA VIR
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Na)

DIN

D13 ><m2

D €O &
flflfl flf

~ fl_flf

[
>> ‘
‘ -~ -~ —> iy —> s
"o o Pt L
cs
fcs0_ | lcsg | fosH 3 tosw |
t—

M2, 3K TPINAETI—RIAI VTR

REE R

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

RX Icc vs. Vee TX Ige vs. Vee TX Igc vs. Pout
10— . 165 3 135 g
Th=+85°C L= 150 |—TA=185°C e 2
135 |— \_ —— g \ g g
| — s 145 —r< 130 z
130 = = [ X — z |
|— e 140 ’J
125 L —
= X z 1% T — |
S 120 Tp=425°C S 130 =
- —— T A5 b Ta=a25°C Ta=-40°C =120
115 - / f/"
110 —T 120 N
L
Th=-40°C G —— 115 —7
N
105 10
100 105 10
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 111 5 4 5
N \ \ \ \ \ £ 90 LNA = HIGH GAIN pdH 2
35 N LNA =LOW GAIN H AT g 3 g
20 NAENALVNESSY 80 e AF ., | LNAMEDIUM-HIGH-GAN z
¥ ok » P 2 SWITCH POINT
LNA = MEDIUM GAIN LA = = /
25 Py 60 P % 1 5
= N g 1 A = { \
= N LNA = MEDIUM GAIN = 5 M P 3 Ad A
= N = N AT d ATV
40 - 5
15 ] 7 2 -1
30 ,// // %
10 A -2
LNA = HIGH GAIN A I\ !
s [T e 2 A7 NA=LOWGAN 3 LNA LOW-/MEDIUM-
~ a 10 4 GAIN SWITCH POINT
0 0 4 | | |
0246 810121416182022 24 26 2830 32 0246 8101214161820222426 2830 32 % 3B 45 55 65 75 8 95
GAIN SETTINGS GAIN SETTINGS GAIN (dB)
N AXIW 15
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REEEREGEE)

(Vce = 2.7V, frF = 2.437GHz (802.119g) or frr = 5.25GHz (802.11a), frREFOsC = 40MHz, SHDN =

low, Rias = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)

802.11g

OFDM EVM WITH OFDM JAMMER vs. OFDM JAMMER
LEVEL WITH JAMMER OFFSET FREQUENCY

15
14
13
12
1
10

9

EVM (%)

o= N WS oo~ ®

4

3V

2V E

6mv

4mV F

2mV

3V

2V

6mv
4mV

2mv

16

T
PN =-62dBm

forFseT = 20MHz

MAX2828/9 toc07

forrser = 25MHz |

—
T —t—

forrseT = 40MHz /

™~

\
foFFsET = 1QOMHZ ]

10 -90 -70

-50 -30

Pyammer (dBm)

-10

RX 1/Q DC OFFSET SETTLING RESPONSE

(-8dB BB VGA GAIN STEP)

0

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 (%)

w
o

n
o

no
o

—
3,1

—
o

o
o

0

-120

3v
2V

6mv
4mV

2mv

© o = N

[T SO NS L= BN <)

RX RSSI OUTPUT vs. INPUT POWER

\
LNA = HIGH GAIN

[ LNA =

MEDIUM GAIN
/

/ /7‘

//

/

A

/

LNA=LOW GAIN —]

-100

-80  -60

MAX2828/9 toc08

40 200 0 20
Pin (dBm)

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

20ns/div

RX EVM vs. Pin

| LNA = HIGH GAIN

LNA =LOW GAIN

\/

\

\

NA =

EDIUM GAIN

l

N

NL/L 1]

7 N 4

-80 -70

-60 -50 -40

30 20 <10 0

Pin (dBm)

MAX2828/9 toc11

MAX2828/9 toc14

(dBm)

EVM (%)

-100
-110
-120
-130
-140

RX

-40

S = high, RXHP = SCLK = DIN =

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

-50

-60
-70

MAX2828/9 toc09

-80

-90

1GHz

7GHz

RX 1/Q DC OFFSET SETTLING RESPONSE

(-16dB BB VGA GAIN STEP)

MAX2828/9 toc12

6mv
amvV F

2mV

400ns/div

RX EVM vs. Vour

30—

2.5

1 1
=-50dBm

MAX2828/9 toc15

2.0

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

Vour (dBVems)
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BEBERE(ES) _

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

TX OUTPUT POWER vs. Vce TX OUTPUT POWER vs. FREQUENCY TX OUTPUT SPECTRUM
(B6:B1 =111111) (B6:B1 =111111) (54Mbps OFDM SIGNAL)
1 Taod0°C | : 1 Taz-A0°C : 10 —— :
0 |4— N 5 g N g 20 B6:B1= 111011 g
1 = T : 30 B6:B1=110101_|=
. 1
— Th=+25°C _ Ta=+25°C ~ 40 t
E = g 2 z 4
= Y = — g i
E 3 E 3 g 3
[ S VIEEINS
-4 X -4 // M‘"’IJ’% \ T,
N B0 [ N
5 Ta=+85°C 5 Ta=+85C | 9 B WL
‘ -100
-6 -6
27 28 29 30 31 32 33 34 35 36 240 242 244 246 248 250 2.397GHz 2.477GHz
Ve (V) FREQUENCY (GHz)
TX OUTPUT POWER LO FREQUENCY
TX OUTPUT SPECTRUM vs. GAIN SETTINGS vs. VTUNE
0 — - 0 - 2.60 -
H £ 258 g
10 1T2.4(‘5Hz g 5 //g 256 /%
R E: z 2.54 E
» ] - / 252 e
-30 T:2.48G‘Hz -0 /, 252 > -
-40 = € = 248 A
= 'A/f-z‘.tSGGI‘-Iz C’E 15 @ o ,/,
g 50 T = ) S 244 e
60 . f=6.4GHz _ —y S 20 / = oog //
1)\l N 240 <
70 25 V4 238 | A
-80 / 2.36
-0 -30 4 2.34
/ 2.32
-100 -3 2.30
MHz 26.5GHz 0 8 16 24 32 40 48 56 64 04 06 08 1.0 1.2 14 16 1.8 20 22 24
GAIN SETTINGS VIunE (V)
CHANNEL-SWITCHING FREQUENCY SETTLING TX-RX TURNAROUND
CLOSED-LOOP PHASE NOISE (2500MHz TO 2400MHz) FREQUENCY SETTLING
-50 8 50 g 25kHz ] 3
-60 g 4 2 ! E
70 z 30 H z
-80 20
- 10
5-100 E er IAAAMARW Aoyl SkHz/div
10 -10
-120 20
-130 -30
140 -40
150 -50 -25kHz
1k 10k 100k M 10M 0 250 0 50
FREQUENCY OFFSET (Hz) TIME (us) TIME (us)
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REEEREGEE)

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

2.00
1.95
1.90
1.85
1.80
1.75
1.70
1.65
1.60
1.55
1.50

EVM (%)

18

TX EVM vs. Pout

fr——

\
\

|

I

[\~
v

35 <30 26 20 15

Pour (dBm)

192

160

128

9%

64

32

144

120

9%

72

48

24

RX STATIC DC OFFSET RX GAIN IMBALANCE
« 138 © 192
2 MEAN = -826uV g MEAN = 0.044dB
g DEV = 1.75mV g DEV =0.08dB
g 115 | SAMPLE SIZE = 2270 z 160 | SAMPLE SIZE = 2221
92 128
\\ 69 9%
\\ /I 46 64
V4 23 32
0 0 T
0 5 0 1o/div Tofdiv
RX PHASE IMBALANCE TX LO LEAKAGE
g 108 2
MEAN = 90.2° g MEAN = -29.5dB¢ E
DEV =0.63° g DEV =5.23dB g
- SAMPLE SIZE = 2221 ] 90 | SAMPLE SIZE =2196 :
72
54
36
18
0
1o/div 1o/div
TX SIDEBAND SUPPRESSION 802.11g TX Poyr AT 2.4GHz
s 102 5
MEAN =-46.1dBc E MEAN =-3.32B :
DEV = 4.94dB g DEV =0.518dB g
I SAMPLE SIZE = 2196 : 85 SAMPLE SIZE = 21962
68
51
34
17
0

1o/div

1o/div

MAX2828/9 toc27
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REEEREGEE)

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

802.11a
RX Igc vs. Vge TX Igg vs. Vge TX Igg vs. Pour
170 ‘ ‘ o 160 2 145 3
| 7= 485°C 3 1 140 .
e : 1 F
// | ———
150 |— 140 e % 135
= | —T | = | o Ta=+25°C = ,JJ
g0 T g Th = 185°C A E 130 /
8 L— S o
= | —— R | —— ° /
Ta=1+25°C ] |
130 — ™ 120 f—— AN 125 el
1 Th = -40°C
Th=-40°C A= el
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 3 3 2 20 15 -0 50
Vee (V) Vee (V) Pour (dBm)
NOISE FIGURE RX VOLTAGE GAIN
vs. BASEBAND GAIN SETTINGS NOISE FIGURE vs. FREQUENCY vs. BASEBAND GAIN SETTING
o A T ¢ TITTTTT
- LNA = LOW T S 2 g8
iy oo | 5850z |5 35 g 100 LNA = HIGH GAIN s
| N 256GHz 1— —z : L7 |2
5 R \ 30 GAIN = 150B, B7:86 = 0X adl
W N A 80" I—LNA = MEDIUM GAIN >
_ 30 FLNA=MEDIUM % GAIN = 45dB, B7:B6 = 10 ) L1 L1
S Sy g = 60 e -~
w N L 2 =
= 2 \§\ = I — 5] p \5/ // p //
’ d 15 40 L Wi L
15 7 7 _ RA _ o // L~
s 85t " GAIN = 50dB, B7:B6 = 11 P P
10 pLIA-HGH 5.256Hz 1> \ 20 || NA=LOWGAN 1]
~
; i 7 AT
0 ) GAIN > 650B, B7:B6 = 11 =
0246 81012141618202224 2628 30 32 49 50 51 52 53 54 55 56 57 58 59 0246 8101214161820222426283032
GAIN SETTINGS FREQUENCY (GH2) GAIN SETTINGS
RX VOLTAGE GAIN VARIATION RX IN-BAND OUTPUT P-1dB
vs. FREQUENCY vs. GAIN RX RSSI OUTPUT vs. INPUT POWER
6 g 4 % 3.0 -
E g I I I g
g 3 g LNA = HIGH GAIN s
4 : LNA MEDIUM-/HIGH-GAIN g 25 P PR
LNA = MEDIUM GAIN 2 2 =
g , e E SWITCH POINT A — 0l \>/ /
= LNA = LOW GAIN = 7 ”- V = LNA = MEDIUM GAIN T/ //
é (N LQ S = 0 4 A\ i I\ = 45 /
<< N a o
= o
) = NIV 2 1 /—/
S 2 /
4 LNA = HIGH GAIN \-\ 05
‘ ‘ ‘ ‘ N 3 LNA = LOW GAIN
6 -4 0 ‘
49 50 51 52 53 54 55 56 57 58 59 %5 35 45 55 65 75 8 95 410 -0 70 50 30 -10 10
FREQUENCY (MHz) GAIN (dB) P (dBm)
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(Vee = 2.7V, frr = 2.437GHz (802.11g) or frF = 5.25GHz (802.11a), fRerosc = 40MHz, SHDN = CS = high, RXHP = SCLK = DIN =
low, Rias = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)

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

f=41GHz
-

MAX2828/9 toc41

f=8.3GHz

1GHz

40
35
3.0
2.5

EVM (%)

20

14GHz

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

MAX2828/9 toc44

400ns/div

RX EVM vs. Vout

L
Pin =-50dBm

MAX2828/9 toc47
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(Vee = 2.7V, fRF = 2.437GHz (802.11g) or fRF = 5.25GHz (802.11a), fREFOSC = 40MHz, SHDN = TS = high, RXHP = SCLK = DIN =
low, Reias = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)
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MAX2828/MAX2829
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(Vee = 2.7V, frr = 2.437GHz (802.11g) or frF = 5.25GHz (802.11a), fRerosc = 40MHz, SHDN = CS = high, RXHP = SCLK = DIN =
low, Rias = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)
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REBEREEE)
(Vee = 2.7V, fRF = 2.437GHz (802.11g) or fRF = 5.25GHz (802.11a), fREFOSC = 40MHz, SHDN = TS = high, RXHP = SCLK = DIN =
low, Reias = 11kQ, Ta = +25°C using the MAX2828/MAX2829 evaluation kits.)
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NSV Iy&EFVI)TL—232F0E L—/D
) TL—2 3 hERECY, RxF v TL—23 Y
E—RTIE. Fv U TL—2 3 FAHDTXx RFESEER
BRECRXxY D A—VIN—Y ADICEESNE T,
ZDI—=TINyoF51) TL—232F—RTIE Tx&
RxWBRFICA IZEDI=. BELF1L—5I3EET
350MAZHIETRETREIT NI £ A

RFO U EHYA4HYTO55 3P (5GHZzE— R)
5GHzE— RTld. RFER¥ S 41 Hh4.9GHZ~
5.9GHzD&E%E H/N—LF T, BN/ A Itk
HIFELANSZS LLSEELHEEEERT B0,
1GHZH(ZVCON' BHE T 2HEDY J/V RIZHE S
F9, WHRVCOY TN ROEIRIZ. GIRREEHW

(FSM)ICEL>TEBMICITTOhNE T, PLLOBER™BIL.

F v RIVEIRED 1 GHzZDZE X L TH300us T,
FSMZER L CVCO TN\ REFEFHTTOISLTD
ZEICEDT, EOICERDPLLEEEZERRT DI &N
TZ=E9,

BHEIVCOH T/ > RDiER

CDNY RBRE—REARX—TILTDHILICEDT,
HIMEY M TRRMIBROBSEZREI DI EN
TEET, FSMIE. EELLWCOT TN RABIRL 4.
ROPLLA'OY I LIc&IIBEBMICEFEILELET,
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MAX2828/MAX2829

SO IN/F1 TN F802.11a/b/g
D= /X2 K 52 2—/5IC

6. B1:BO VCOY TNV FDEIHT
(AY IREEVHSDERL)

&7. D10: D9 VCOH T/ FDEIHT
(SPIic&KB7O45 IJm)

B1 BO VCO FREQUENCY BAND D10 D9 PROGRAMMED VCO
0 0 Band O (lowest frequency band) FREQUENCY BAND
0 1 Band 1 0 0 Band O
1 0 Band 2 0 1 Band 1
1 1 Band 3 (highest frequency band) 1 0 Band 2

1 1 Band 3

UFDRTY IS0 ELET,

1) D8 =0 (A3: A0 = 0101)ZHBELT. FSMIZ
F2BEHVCOT TNV RBIREA *—TILLT
<TEE 0

2) BEICDHLT, PLLEVCORA R2—TILLTL
T\ BMETHNIE. FLTDF v RIVEREIC
WINT DRAELEEREL T ES Y,

3) D7 =1 (A3:A0 =0101)%2%FELT. FSM%&
hEIL TS, FSMIE. PLLEVCOAA 2—
TIbEanf=. £r3F v RIVEREHNEE SN/
BOHEET DITI T,

4) VCO TN RDBIRKRUPLLOBEIZET D
BRIIE. H9300usbAT T, /N REIBEART
LTPLLAELWF v RIVESREICOY 795 &,
FSMIZEEIRICELEL £,

Fv RIVERBABESNZY . PLLEVCOD A R —
JIbEnizWd B0, FSMAE =Y L TREID
BERICBADRELNHIUET, 2Dty MEES.
PLLW®VCOICEEA S5 X F A, FSMAE Y T D76
([Zld. D7=0(A3: A0=010NICEHELTL =S,
IRTOF v RIVEREA. WIThhDVCOY T/ > R
ICEWETOENET, FVCOYH TNV RIFTa oI
JI—REBXTHY . Inh52LSB(B1 : BO)&FiH
B5Z2ENTEET, B1:BOO—KRiF. B1IicwWL T
D3:D0=0111(A3: A1=0000). F7/=I3BOIXILT
D3:D0=0110(A3: A0=0000)28EFI D &IC
£DT. EVIDhSFHARD I ENTEZT,

FENICKBVCOH TN RDEIR
SERBEMDIEE. VCOY T/X> K(B1 : BO)IISPIIC
SOTEBREITDIENTEET, 9. IRTD
FrRIVEAREICFLTBT : BOO— RERETDNE
BHIET, InARESINDE. Bl BOO— Rid.
FTEDTF ¥ #)VEREICT L TPLLABESRDES £ BIC
BEREINT T, JDIBEEOPLLEER™BISH50us
T,

KIBOBEZ(>+50C)M'Hhd &, Fv RIVEREA
BT TN RICBEZ O LE T ELLVW T/ R
BRODIHOIC. 2BONE D/ L —5hVCOFIFHEE
(VTuNnp) ZERLTWET, 2hend v /S\L—FD

30

xR8. AUNL—FHHDES

A3:A1=0000; | A3:A1 = 0000;

D3:D0 = 0101 | D3:D0 = 0100 RESPONSE

Program to a lower sub-band
if VCO is not in Band O.

No change.

0 0

0 1

Program to a higher sub-
band if VCO is not in Band 3.

Invalid state, does not occur.

1 0

1 1

Oy oAld. BRET TNV RIFELWAEIE
BREDRENHDNMZHRIT DIHIC. LDEVAS
GixmDIENTEET,
FETPLLERM DR R UVCOY T/NY RDER%Z
17272023 MTFDORT U TR OSDENH ) T,
1) D8 =1 (A3: A0 = 0101 &ERELT. FED
VCOT TN RERZA =TI LTS IZE 0,

2) WEIZIGL T, PLLEVCORA R —TILLTL
T\ BETHNIL. FLEIDF 7 RIVEREIC
WIS dDNALEERELTLZE 0,

3) D10:D9(A3: A0=0101)ABELT. R7IC
L7=h'>TVCODERMT T/N REBRELT
<EELv. D10:D9ld. B1:BOEBELEIZHT
WL %9, D10 : D9EBEL=%E. PLLA
BEIDETICO0usZELF T,

4) 50usOPLLEEREZ. J/N\L—FHHhEEY
LDA'SHmAEDZ ENTEE T (RESH),

B5) aAVINL—HAIZEDIT, VCOREH DY T
N RISERBAYEIE S NS S TRSICLIEA' DT
BUSRESINET,

RiBZREZE

PLLEVCOR'BICTFZ VT4 TT(T b5, BRESN
BN DY 1CRE(RNEDREEYICE D TREND)
M50 CE L LT=1mE. VCOMBHES T/ RIZRU T b
THIEICKOTPLLAOY VBRSNS A REME A B W
E9, CDIBE. FEXISBEEBDNTNADT T/ R
BIRICEDTCPLLZBRET DI L2HBBHLET,
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SO INIFL TN F802.11a/b/g
D= /X2 K P52 2—/5IC

RI. LORIYDFI7#IVI/SPIVEY FDEE

DEFAULT ADDRESS
REGISTER TABLE
D13 | D12 | D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO (A3:A0)
Register 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0000 —
Register 1 0 0 0 0 0 0 1 0 0 1 0 0001 —
Standby 0 1 0 0 0 0 0 0 0 0 1 1 0010 10
Integer-Divider | 4 1 lolololo|l1|lo]1|lo]lolo]|1]o 0011 11
Ratio
Fractional-
Divider Ratio 0 1 1 1 0 1 1 1 0 1 1 1 0 1 0100 12
Band Select
and PLL 0 1 1 0 0 0 0 0 1 0 0 1 0 0 0101 13
Calibration 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0110 14
Lowpass Filter 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0111 15
Rx
Control/RSS| 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1000 16
Tx
Linearity/Base- 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1001 17
band Gain
PA Bias DAC 0 0 0 0 1 1 1 1 0 0 0 0 0 0 1010 18
Rx Gain 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1011 19
Tx VGA Gain 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1100 20
%10. RIUNLILURY IOISXTNLIRY
(A3 : A0 =0010) MAX2828/MAX2829(3. 13D 70T = LRJEER
MIMO Select. Set to 0 for normal AUARL. /N FBEREPLL, Fv!)TL—232,
D13 0 operation. Set to 1 for MIMO O—/NX74)b% . Rx#H/EI/RSSI. TXERE/RN—X
applications. IND KRB PA/NA 77 ZDAC. RxF)E. RUTx VGA
D12 ] Setto 1 MEZARABLTCWEYd, LIXIYTF—HTII. RENM
D11 0 Voltage Reference (Pin 23) 14y M(MSB)AMERENE T, HELOAYDRER T
D10 0 PA Bias DAC, in Tx Mode 4y MLSB)I. LRI RLREZEATNET,
D9 o TF—%I3. MSBZFCEEICT T I\’f\/éhiz‘l&f‘y b
D8 0 U-FT?”’(ZLC%_BH%?-QLJ\ CSlc&kDT
D7 0 JL—LMtEnEd, CSA' O—DEE, 2OV oIdT70
D6 0 Setto0 T4 TT. i—ﬁt.}t?D‘J?@ﬁJ:UI‘y:)—C“:/7|\
D5 o EINFEd, CSHNAICERTDE, 2T RLIDRHIZ
o2 0 TPRLZAEY FORBICEKDTERESNEEL DX HIC
D3 0 5‘)?51’1&3}\ TINARIZOT A VENTRED
0 ] 18w bdDAN. ‘)71\1/9Z9L2f%?3}3ﬂ553"0
o ] Setto 1 7Dv7ﬁ»1ﬁ[vbtu\%Igﬁﬁﬁbhiﬁho
50 ] 14y bERBDT—FT—RZTO075 LT DEIE.

BREINDT—YEYRNETRLZEY hDHETT K

TOWENDHDIH. LSBDHETOT T LT NIEELN
SERXE TXFIEHEHNBEICEIE T, 1T TIT—2X
(3. 3#RSPI/MICROWIRE™IIED ) 77 LR — hhv 5
TOUSLTDIENTEET,
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MAX2828/MAX2829

STN/FATIN/IN K802.11a/b/g
D= RIS 222—=/NIC

®11. BHRALLORS
(A3 : A0 =0011)

DATA BIT | DEFAULT DESCRIPTION

D13 1

D12 2 LSBs of the Fractional-Divider Ratio

D11

D10

Setto 0
D9

D8

D7

D6

D5

Integer-Divider Ratio Word

D4 Programming Bits. Valid values are

D3 from 128 (D7:D0 = 10000000) to 255

D2 (D7:D0 = 11111111).

s OlO|O|—=|O|r|O|O|O|O|—

D1

Do

o

25— N7V TBEE. FINAZ2ESPIY Y N E— R
TDZEILLODTIRTDL DRI ZE )Y NTDZE
EHRHLFT(ERD),

MICROWIREIENational Semiconductor Corp. DFBIZET Y,

RIUNA LD RAIDEEA3 : A0 = 0010)
FRBOAIMTOAY DT, RYVINA L DRI EFEDT
FUFEIEATICTDZENTEFITRYNAE—R
[CDWTlE. RI10ETEL 2SN, EY hETIZERE
ITHETOVIHLA K, OICBRETDETOVY
DA DI ET,

BHSALLLORXYDEHR(A3 : A0 =0011)
ZDLTRAZE. S ETATORELOEHNEZ
BATWEY, COLIRYTIE. AERBLEL RS
EEHIC. BRERRMDEBRNTECTT, BRI T
YA TR ELLE. BEEA8E Y bTT(RI1158),
DL DEMEEIF128~255(D7~D0)TY,
T4 MEIF210TY, D13&D121F. AL
D2LSBICII T D F BT o

SEBRBELL ORI DEEAS : A0 = 0100)
ZDLTRZIE. BESBALEL DR DD13KRUDI2
EEBI)PHUNALZI6E Y bONEERETHIEL X,
ZDOLTRYMDD13~DOE. BHYEALLL 25D
DIBRUDI2EMAGLENTARD BLE 2K Z B
L &9 (FE12aRU12bER),

#F12a. |IEEE 802.11gARB TSV RUSALI OIS I VI D—F

fRF (fRF X 4/3) / 20MHz 'NTEG::;?('JV'DER FRACTIONAL-DIVIDER RATIO
(MHz2) (DIVIDER RATIO)
A3:A0 = 0011, D7:D0| A3:A0 = 0100, D13:DO0 (hex) A3:A0 = 0011, D13:D12 (hex)
2412 160.8000 1010 0000 3333 00
2417 161.1333 1010 0001 0888 10
2422 161.4667 1010 0001 1DDD 11
2427 161.8000 1010 0001 3333 00
2432 162.1333 1010 0010 0888 10
(dze‘ffjm 162.4667 1010 0010 1DDD 11
2442 162.8000 1010 0010 3333 00
2447 163.1333 1010 0011 0888 10
2452 163.4667 1010 0011 1DDD 11
2457 163.8000 1010 0011 3333 00
2462 164.1333 1010 0100 0888 10
2467 164.4667 1010 0100 1DDD 11
2472 164.8000 1010 0100 3333 00
2484 165.6000 1010 0101 2666 01
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SO INIFL TN F802.11a/b/g
D= /X2 K P52 2—/5IC

#12b. |IEEE 802.11a@ARB TSV RUSALI OIS I VI D—F

INTEGER-DIVIDER FRACTIONAL-DIVIDER RATIO
fRE (fRE X 4/5) / 20MHz RATIO
(MHz) (DIVIDER RATIO) A3:A0 = 0011, D7:DO A3:A0 = 3: ;))(()), D13:D0 A3:A0 = 0((:113 1x,)D13:D12
5180 207.2 1100 1111 0CCC 11
5200 208.0 1101 0000 0000 00
5220 208.8 1101 0000 3333 00
5240 209.6 1101 0001 2666 01
5260 210.4 1101 0010 1999 10
5280 211.2 1101 0011 0CCC 11
5300 212.0 1101 0100 0000 00
5320 212.8 1101 0100 3333 00
5500 220.0 1101 1100 0000 00
5520 220.8 1101 1100 3333 00
5540 2216 1101 1101 2666 01
5560 222.4 1101 1110 1999 10
5580 223.2 1101 1111 occe 11
5600 224.0 1110 0000 0000 00
5620 224.8 1110 0000 3333 00
5640 2256 1110 0001 2666 01
5660 226.4 1110 0010 1999 10
5680 227.2 1110 0011 0CCC 11
5700 228.0 1110 0100 0000 00
5745 229 8 1110 0101 3333 00
5765 230.6 1110 0110 2666 01
5785 231.4 1110 0111 1999 10
5805 232.2 1110 1000 0CCC 11
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SO IN/F1 TN F802.11a/b/g
D= /X2 K 52 2—/5IC

®13. N FERBUPLLLZH (A3 : A0 =0101)

DATA BIT DEFAULT DESCRIPTION

D13 0 Set to 0 for Normal Operation. Set to 1 for MIMO applications.

D12 1
SetD12:D11 = 11

D11 1

D10 0 These Bits Set the VCO Sub-Band when Programmed Using the SPI (D8 = 1). D10:D9 = 00: lowest

D9 0 frequency band; 11: highest frequency band.

D8 0 VCO SPI Bandswitch Enable. O: disable SPI control, bandswitch is done by FSM; 1: bandswitch is
done by SPI programming.

D7 0 VCO Bandswitch Enable. O: disable; 1: start automatic bandswitch.

D6 0 RF Frequency Band Select in 802.11a Mode (DO = 1). 0: 4.9GHz to 5.35GHz Band; 1: 5.47GHz to
5.875GHz Band.

D5 1 PLL Charge-Pump-Current Select. 0: 2mA; 1: 4mA.

D4 0 Setto 0

D3 0

D2 ] These Bits Set the Reference-Divider Ratio. D3:D1 = 001 correspondsto R = 1 and 111
correspondstoR = 7.

D1 0

Do 0 RF Frequency Band Select. 0: 2.4GHz Band; 1: 5GHz band.

N2 RFBREUOPLLLOZSDEEA3 : A0 =0101)
ZDLI2EE. et TO0I>vTIVI T 7
LYZnABEBRL. Fv— IR TDODCER
HELET, COTOTISVITINI T 7 LU RBERIS.
KEFEIREEREZ AT D EICIO>TEEFRNZ
fIEEHERICHIEL X T (R132H),

Fr)IL—2a L PRIDEEMAI3 A0 =0110)
COLIRZIE. R/ TxFv ) TL—2320F— %
B L X9 (FR1428).

34

£14. FvUTL—23rvLoRy
(A3: A0 =0110)

DATA BIT | DEFAULT DESCRIPTION

D13 0 Setto 0

D12 1 Transmitter 1/Q Calibration LO
Leakage and Sideband-Detector
Gain-Control Bits. D12:D11 = 00:

D11 1 8dB: 01: 18dB; 10: 24dB; 11: 34dB

D10 1 Setto 1

D9 0

D8 0

D7 0

D6 0
Setto 0

D5 0

D4 0

D3 0

D2 0
0: Tx Calibration Mode Disabled; 1:

D1 0 Tx Calibration Mode Enabled (Rx
outputs provide the LO leakage and
sideband-detector signal)

Do 0 0: RX Calibration Mode Disabled; 1:
Rx Calibration Mode Enabled

MAXI N




SO INIFL TN F802.11a/b/g
D= /X2 K P52 2—/5IC

®15. O—NRTA4IWVFLIXF(A3: A0 =0111)

DATA BIT | DEFAULT DESCRIPTION
D13 0
Setto 0
D12 0
D11 0 RSSI High Bandwidth Enable. 0: 2MHz; 1: 6MHz
D10 0
D9 0
Setto 0
D8 0
D7 0
D6 0 Tx LPF Corner Frequency Coarse Adjustment. D6:D5 = 00: undefined; 01: 12MHz (nominal mode); 10:
D5 1 18MHz (turbo mode 1); 11: 24MHz (turbo mode 2).
D4 0 Rx LPF Corner Frequency Coarse Adjustment. D4:D3 = 00: 7.5MHz; 01: 9.5MHz (nominal mode); 10:
D3 1 14MHz (turbo mode 1); 11: 18MHz (turbo mode 2).
D2 0
D1 ] Rx LPF Corner Frequency Fine Adjustment (Relative to the Course Setting). D2:D0 = 000: 90%; 001:
95%; 010: 100%; 011: 105%; 100: 110%.
DO 0
O—NRT7A4IWEFLIA5DEZRMA3 A0 =0111) Rx#I{E/RSSIL X Z DEZ(A3 : A0 = 1000)

DL IRZICEDT. RxXRUTXA—/NZA T 1 I)L5 D ZDLTRAZICEDT. Rxzoy 3 ERSSIHN%Z
I—F—BFR¥ERBTDHIENTEEXT(RI5ER). BEIDIENTEET(R16a& 16bSMR),

#&16a. Rx#lfHl/RSSIL 2% (A3 : A0 = 1000)

DATA BIT | DEFAULT DESCRIPTION

D13 0 Setto 0

D12 0 Enable Rx VGA Gain Programming Serially. 0: Rx VGA gain programmed with external digital inputs
(B7:B1); 1: Rx VGA gain programmed with serial data bits in the Rx gain register (D6:D0).

D11 0 RSSI Output Range. 0: low range (0.5V to 2V); 1: high range (0.5V to 2.5V).

D10 0 RSSI Operating Mode. 0: RSSI disabled if RXHP = 0, and enabled if RXHP = 1; 1: RSSI enabled
independent of RXHP (see Table 16c).

D9 0 Setto 0

D8 0 RSSI Pin Function. 0: outputs RSSI signal in Rx mode; 1: outputs temperature sensor voltage in Rx,
Tx, and standby modes (see Table 16c).

D7 0
Setto 0

D6 0

D5 1 Setto 1

D4 0
Setto 0

D3 0

D2 1 Rx Highpass -3dB Corner Frequency when RXHP = 0. 0: 100Hz; 1: 30kHz

D1 0
Set D1:DO = 01

DO 1

MAXIN
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SO IN/F1 TN F802.11a/b/g
D= /X2 K 52 2—/5IC

F16b. Rx HP -3dBa—7—RliEE®
A

Rx HP -3dB CORNER
RXHP A3:A0 = 1000, D2 FREQUENCY
1 X 600kHz
0 1 30kHz
0 0 100Hz
F16c. RSSIEVDEERER
INPUT CONDITIONS
RSSI OUTPUT
A3:A0 = 1000, D8 A3:A0 = 1000, D10 RXENA RXHP
0 0 0 X No Signal
0 0 1 0 No Signal
0 0 1 1 RSSI
0 1 0 X No Signal
0 1 1 X RSSI
1 X X X Temperature Sensor

TXE#HME/NRN—ZIANV FRBLORIDERA3 : A0 =
1001)

ZOLIRAZICEDT, TXHNEBELEERUEZHAET D
ENTEET(RITER),

R17. TXEHE/NR—IANY FRBLIZXF(A3: A0 = 1001)

DATA BIT | DEFAULT DESCRIPTION

D13 0

D12 0 Setto 0

D11 0

D10 0 Enable Tx VGA Gain Programming Serially. 0: Tx VGA gain programmed with external digital inputs
(B6:B1); 1: Tx VGA gain programmed with data bits in the Tx gain register (D5:D0).

D9 1 PA Driver Linearity. D9:D8 = 00: 50% current (minimum linearity); 01: 63% current; 10: 78% current; 11:

D8 0 100% current (maximum linearity).

D7 0 Tx VGA Linearity. D7:D6 = 00: 50% current (minimum linearity); 01: 63% current; 10: 78% current; 11:

D6 0 100% current (maximum linearity).

D5 0
Setto 0

D4 0

D3 0 Tx Upconverter Linearity. D3:D2 = 00: 50% current (minimum linearity); 01: 63% current; 10: 78%

D2 0 current; 11: 100% current (maximum linearity).

D1 0 Tx Baseband Gain. D1:D0 = 00: max baseband gain - 5dB; 01: max baseband gain - 3dB; 10: max

DO 0 baseband gain - 1.5dB; 11: max baseband gain.
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SO INIFL TN F802.11a/b/g

O=WEIN KRS 22—=78IC

®18. PANMP7ADACL IR
(A3 : A0 =1010)

#&20. Tx VGAFIBL R %
(A3 : A0 = 1100)

DATA BIT | DEFAULT DESCRIPTION DATA BIT | DEFAULT DESCRIPTION
D13 0 D13 0
D12 0 D12 0
Setto 0
D11 0 D11 0
D10 0 D10 0 Not.Used. For faster Tx VGA gain
- setting, only D5:D0 need to be
D9 1 Sets PA bias DAC turn-on delay D9 0 programmed.
D8 1 after TXENA is set high and A3:A0 D8 0
= 0010, D10 = 1, in steps of 0.5ps. D
D7 1 I 0
D9:D6 = 0001 corresponds to Ous
D6 1 and 1111 corresponds to 7ps. D6 0
D5 0 D5 0
D4 0 ' _ D4 0 Tx VGA Gain Control. D5 maps to
Sets PA bias DAC output current in D3 0 digital input pin B6 and DO maps to
D3 0 steps of 5pA. D5:D0 = 000000 digital input pin B1. D5:D0 =
D2 0 corresponds to OpA and 111111 D2 0 000000 corresponds to minimum
D1 0 corresponds to 315pA. D1 0 gain.
DO 0 Do 0
%19. RxFIBLX#(A3: A0 =1011) Tx VGAFIBSL X5 DEHE(A3 : A0 = 1100)
DATA BIT | DEFAULT DESCRIPTION DL TR&ZIE. A3: A0=1001,. D10=1D&EE.
o3 . Tx VGARIBZREL £9 (R202H),
D12 0 PTVr—a iEik
D11 0 Not Used. For faster Rx gain i
D10 0 setting, only D6:DO0 need to be MIMOZ7Z 7V -3
D9 0 programmed. MAX2828/MAX282913. 188D k5> S —/\ARAFIIC
b8 0 ERENDIBEDERANEH LS (MINO) 7 T 7 —
D7 0 avEHYR-—MLTWET, 2OT7TUT—23 00
D6 1 g; i;NA Rx baseband and RE BHREIL, TARTOLS—/ D —EDEHHEZEE
D5 1 Control gain-control bits. D6 ERB[UMEZHEFT ITD2HELHY. LPEINSD
= 1 maps to digital input Lo —NEBE—#E—-FEE— FIBOBEEED
3 T Trovos oot ey | AEEBBLETSIETT, BUBHNNSYRIYY
D1 1 Control corresponds to IVHIE. INT—EDHENUEZHEFITDEDEL.
= 1 minimum gain. HE - BE-RET— RPOBOBELRRORES 55
T2HEDELET, ZDOHEEIE. A3 : A0=0010,

PANNA 7 ZDACL 25 DEHE(A3 : A0 = 1010)
ZDOLIRZIE. IMITPAZ/NA 7 X9 SDACHH S
BRaHEL F9(RI18SR),

RxFIBL XY DERA3 : A0 =1011)
ZDOLTRXZIE A3 A0O=1000. D12=1D&EE.
RXR—=Z/N\Y RRURFRGZREL I (R19Z8R),

MAXIN

D13=1. RUA3:A0=0101. D13=1&27075
T EITKDTMAX2828/MAX2829ABR T A - —
TIEngd, 8L 22—/\O—EDHEIAIME.
INDINTICHBONER 77 L 2 ZERER K
FEiRSB)DEASNTNDRY ., #EE ZE RURYY
INA DEEFE— R THIFSNE T,
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STN/FATIN/IN K802.11a/b/g
D=WRNR RS 222—=/3IC

Rx# 1S

LY—NFEETr Y IVAHTEBI~B7, &icld
REDRXMBL OZZDNINMICEIDOTHRET D
ZENTEET, NEREIFEIS. MMRESFEFEC
EEHINTHET,

RSSI

RSSIEAIE. 0.5V~2VRU0.5V~2.5VD2 DD H N
BESHEICHLTHREI DI LN TEET(FR16a2R),
RSSIHAIE. RxVCAFBEREDHEZRITE B A,
noid. FX10kQ || 5pFOaFERE T &N
T=E9,

EVEE(#EE)

TOP VIEW

o o 2 o
N O M O = o O - O
M > o m=> O m>m >

5565§5555545§535§525§515§505§495 §485§475§46 45! 144; 143
B6 [The o T AP
Voo [23 .7 D TAT] RXENA
B7 [ 35 L {1 Rss
RXRFL [ 47 ! P £39] SHON
o [ | } 138] Voo
RYRFH [ 63 L £37] BYPass
GND [77 MAXIM L 03] une
TXRFH+ | 83 MAX2829 D35 GND
XRFH- [50 b 731 enn
Ve |10 1 733] cpout
TXRFLs [117 A
TXRFL- [127 b ia] Voo
Txena [i33 ! 739] Rosc
pias [ia e . iin]w
151 61171 8! o1 20 21 1221 23t 104! 251 26 1271 28!
S ade 828 8
= % § Sé § = B> £

38

Tx VGAFIZHI1H

XHEBIE. T4 2FZILANDEVBI~B6. FIIHNED
TXVGAREL P ZZDNITNMCEDOTHRET DI A
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PACKAGE DUTLINE, S6L THIN GFN, 8x8x08mn
DETAILL A AR TOCENT G WG G
‘ 21-0135 o L8
NOTES: D S6L 6x8
1. DIE THICKNESS ALLOWABLE IS 0.228mm MAXIMUM (0.008 INCHES MAXIMUM). ’E, e o T WA
. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. - 1994, A‘ 070 [ 075 | om0 |
N IS THE NUMBER OF TERMINALS. b 0.20 0.25 0.30 4
Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION & o | 790 | 800 | 810 | |
Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION. £ T 79 | 800 | 810
& DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED ] 050 B3C
BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP. N =5 3
THE PIN #1 IDENTIFIER MUST BE LOCATED ON THE TOP SURFACE OF THE Nd 14 3
PACKAGE WITHIN HATCHED AREA AS SHOWN. Ne 7 3
EMHER AN INDENTATION MARK OR INK/LASER MARK IS ACCEPTABLE. T T o3 [ 040 | 955
6. ALL DIMENSIONS ARE IN MILLIMETERS. A | 000 | 002 | 0.05 | |
7. PACKAGE WARPAGE MAX 0.01mm. A2 0.20 REF ]
APPLIES 70 EXPOSED PAD AND TERMINALS. k [o2s [ —— [ ——
EXCLUDES INTERNAL DIMENSION OF EXPOSED PAD.
9. MEETS JEDEC MO220.
EXPOSED PAD VARIATION
PKG. D2 E2 nown
CODE JEDEC [pon1s
MIN. | NOM. | MAX. | MIN. | NOM. [ MAX. ALLOVED
T5688-1 | 6.50 | 6.65 | 6.70 | 6.50 | 665 | 6.70 |WLD-5| NO
T5688-2 | 6.50 | 6.65 | 6.70 | 6.50 | 6.65 | 6.70 |WLUD-5] YES
T5688-3 | 6.50 | 6.65 | 6.70 | 6.50 | 6.65 | 6.70 |WLD-5| NO
=y
PRCPRIET Y NrORATION
e
PACKAGE DUTLINE, S6L THIN GFN, 8xBx0.8mm
AFROVAL TOCHENT CONR G w o
‘ 21-0135 D[54
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