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ABSOLUTE MAXIMUM RATINGS

VCCIO GND ..o -0.3Vto +3.9V
All Other Pinsto GND ..........ccoocooiivi, -0.3V to (Vcc + 0.3V)
RF Input Power: RFEIN ... +10dBm
VCOBYP, CPOUT, REFOUT, XTAL, IOUT_, QOUT_, IDC_, and
QDC_ Short-Circuit Protection............ccoooceiviiiiiiiii 10s

CAUTION! ESD SENSITIVE DEVICE

Continuous Power Dissipation (Ta = +70°C)
28-Pin Thin QFN (derated 34.5mW/°C above +70°C)........ 2.75W

Operating Temperature Range..............ccccccooeeenn. 0°C to +70°C
Junction Temperature ... +150°C
Storage Temperature Range .............cocceeevvene, -65°C to +160°C
Lead Temperature (soldering, 10S) .......ccccoovvvviiiiiiinnnnnn. +300°C
Soldering Temperature (reflow) .........c.cccoviiiiiiiiiiie +260°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

(MAX2120 Evaluation Kit: Vcc = +3.13V to +3.47V, Vac1 = +0.5V (max gain), Ta = 0°C to +70°C. No input signals at RF, baseband
I/Os are open circuited, and LO frequency = 2150MHz. Default register settings except BBG[3:0] = 1011. Typical values measured

atVce = +3.3V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER CONDITIONS | MIN TYP MAX | UNITS
SUPPLY
Supply Voltage 3.13 3.3 3.47 \
Receive mode, bit STBY =0 100 160
Supply Current - mA
Standby mode, bit STBY = 1 3
ADDRESS SELECT INPUT (ADDR)
Digital Input-Voltage High, ViH 2.4 \
Digital Input-Voltage Low, V| 0.5 \
Digital Input-Current High, I1H 50 PA
Digital Input-Current Low, |1 -50 uA
ANALOG GAIN-CONTROL INPUT (GC1)
Input Voltage Range Maximum gain = 0.5V 0.5 2.7 Vv
Input Bias Current -50 +50 uA
VCO TUNING VOLTAGE INPUT (VTUNE)
Input Voltage Range | 0.4 2.3 Vv
2-WIRE SERIAL INPUTS (SCL, SDA)
Clock Frequency 400 kHz
. . 0.7 x
Input Logic-Level High Voo \
. 0.3 x
Input Logic-Level Low Voo \
Input Leakage Current Digital inputs = GND or Vcc +0.1 +1 A
2-WIRE SERIAL OUTPUT (SDA)
Output Logic-Level Low | ISINK = TMA 0.4 V

MNAXIMN




RN BT,
FIFDVB.SHIG &/ 1B 7 4

AC ELECTRICAL CHARACTERISTICS

(MAX2120 Evaluation Kit: Vcc = +3.13V to +3.47V, Vgc1 = +0.5V (max gain), Ta = 0°C to +70°C. Default register settings except
BBG[3:0] = 1011. Typical values measured at Vcc = +3.3V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS | MIN TYP MAX | UNITS
MAIN SIGNAL PATH PERFORMANCE
Input Frequency Range (Note 2) 925 2175 MHz
RF Gain-Control Range (GC1) 0.5V <Vgct1 <27V 65 73 dB
Baseband Gain-Control Range Bits GC2 = 1111 to 0000 13 15 dB
In-Band Input IP3 (Note 3) +2 dBm
Out-of-Band Input IP3 (Note 4) +15 dBm
Input IP2 (Note b) +40 dBm
Adjacent Channel Protection (Note 6) 25 dB
VGe1 is set to 0.5V (maximum RF gain) and BBG[3:0] is
adjusted to give a 1Vp.p baseband output level for a 8
Noise Figure -75dBm CW input tone at 1500MHz dB
.Starti.ng with the same BBG[S.:O] setting as above, Va1 9 12
is adjusted to back off RF gain by 10dB (Note 7)
Minimum RF Input Return Loss 925MHz < fRr < 21756MHz, in 75Q system 12 dB
BASEBAND OUTPUT CHARACTERISTICS
Nominal Output Voltage Swing RLoaD = 2kQ//10pF 0.5 1 Vp-p
I/Q Amplitude Imbalance Measured at 500kHz; filter set to 22.27MHz +1 dB
I/Q Quadrature Phase Imbalance | Measured at 500kHz; filter set to 22.27MHz 35 Degrees
lSnlqnpgelzfnncdeed VQ Output Real Zo, from 1MHz to 40MHz 30 Q
Output 1dB Compression Voltage | Differential 3 Vp-p
Ezs(fubeanncc:/ '_C“g::g:rlss -3dB 47nF capacitors at IDC_, QDC_ 400 Hz
BASEBAND LOWPASS FILTERS
Filter Bandwidth Range 4 40 MHz
Rejection Ratio At 2 x f-3dB 39 dB
Group Delay Up to 1dB bandwidth 37 ns
R.atio of In—FiIth-Band to Out-of- fINBAND = 100Hz to 22.5MHz, fouTBAND = 87.5MHz to o5 aB
Filter-Band Noise 112.5MHz
FREQUENCY SYNTHESIZER
RF-Divider Frequency Range 925 2175 MHz
RF-Divider Range (N) 16 2175
E;eéznce—leder Frequency 4 30 MHz
Reference-Divider Range (R) 1 31
E:weaqsl?;)s;ector Comparison 1 5 MHz

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2120 Evaluation Kit: Vcc = +3.13V to +3.47V, Vgc1 = +0.5V (max gain), Ta = 0°C to +70°C. Default register settings except
BBG[3:0] = 1011. Typical values measured at Vcc = +3.3V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS | MIN TYP MAX | UNITS

VOLTAGE-CONTROLLED OSCILLATOR AND LO GENERATION

Guaranteed LO Frequency

Range Ta =0°Cto +70°C 925 2175 MHz
fOFFSET = 10kHz -82

LO Phase Noise fOFFSET = 100kHz -102 dBc/Hz
fOFFSET = 1MHz -122

XTAL/REFERENCE OSCILLATOR INPUT AND OUTPUT BUFFER

XTAL Oscillator Frequency

Parallel-resonance-mode crystal (Note 8) 4 8 MHz
Range
Input Overdrive Level AC-coupled sine wave input 0.5 1 2.0 Vp-p
XTAL Output-Buffer Divider ’ 8
Range
XTAL Output Voltage Swing 4MHz to 30MHz, CLoaD = 10pF 1 1.5 2 Vp-p
XTAL Output Duty Cycle 50 %

Note 1: Min/max values are production tested at Tao = +70°C. Min/max limits at TA = 0°C and Ta = +25°C are guaranteed by design
and characterization.

Note 2: Gain-control range specifications met over this band.

Note 3: In-band IIP3 test conditions: GC1 set to provide the nominal baseband output drive when mixing down a -23dBm tone at
2175MHz to 5SMHz baseband (fLo = 2170MHz). Baseband gain is set to its default value (BBG[3:0] = 1011). Two tones at
-26dBm each are applied at 2174MHz and 2175MHz. The IM3 tone at 3MHz is measured at baseband, but is referred to the
RF input.

Note 4: Out-of-band IIP3 test conditions: GC1 set to provide nominal baseband output drive when mixing down a -23dBm tone at
2175MHz to 5MHz baseband (fLo = 2170MHz). Baseband gain is set to its default value (BBG[3:0] = 1011). Two tones at
-20dBm each are applied at 2070MHz and 1975MHz. The IM3 tone at 5MHz is measured at baseband, but is referred to the
RF input.

Note 5: Input IP2 test conditions: GC1 set to provide nominal baseband output drive when mixing down a -23dBm tone at 2175MHz
to BMHz baseband (fLo = 2170MHz). Baseband gain is set to its default value (BBG[3:0] = 1011). Two tones at -20dBm
each are applied at 925MHz and 1250MHz. The IM2 tone at 5SMHz is measured at baseband, but is referred to the RF input.

Note 6: Adjacent channel protection test conditions: GC1 is set to provide the nominal baseband output drive with a 2110MHz
27.5Mbaud signal at -55dBm. GC2 set for mid-scale. The test signal will be set for PR = 7/8 and SNR of -8.5dB. An adjacent
channel at £40MHz is added at -25dBm. DVB-S BER performance of 2E-4 will be maintained for the desired signal. GC2
may be adjusted for best performance.

Note 7: Guaranteed by design and characterization at Ta = +25°C.

Note 8: See Table 14 for crystal ESR requirements.
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(MAX2120 Evaluation Kit: Vcc = +3.3V, baseband output frequency = 5MHz; Vgc1 = 1.2V; Ta = +25°C. Default register settings
except BBG[3:0] = 1011.)

STANDBY MODE SUPPLY CURRENT SUPPLY CURRENT
SUPPLY CURRENT vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. BASEBAND FILTER CUTOFF FREQUENCY
98 s 2.900 5] 104 ]
o7 Tp=+70°C g / 5 - ,Ié
z 2.800 g g
9% - | 100
z % — | z / z /
R - 2700 E @ 7
= Ta=+25°C =< 70
=z 9 = Ta=+70°C =
o= N — o = 9% 4
= % — = 2.600 5 o4
e I . o v 3 /
z 2 = Zo® /
S /"—-_;/ 552500 7 & //
3 91 3 / A 0 v
90 Th=0C Ta=0°C, +25°C 88 / /
2.400 / v
89 86
88 2.300 84
30 31 32 33 34 35 36 30 31 32 33 34 35 36 4 8 12 16 20 24 28 32 36 40
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) BASEBAND FILTER CUTOFF FREQUENCY (MHz)
QUADRATURE MAGNITUDE MATCHING
HD3 vs. OUTPUT VOLTAGE QUADRATURE PHASE vs. LO FREQUENCY vs. LO FREQUENCY
-10 5 935 ‘ ‘ 1.0 ; ; =
= 5 : fBasesanD = 10MHz E @ fBaseBaND = 10MHz g
@ g | s = 08 g
S 20 R NP : 2 | :
z S g1 A = 06 Th=+25°C
= o = 04
30 T 905 ﬁ 4 Ta=+10°C é 02 X
o . i ) e e
g 3 / & ) A 2 NIRRT
2 40 / = 895 g ., T 71"‘"——-"’5«%
< / 5 = 02 /
S 4 // S w5 Ta=0C o 04 Tho0e
= : = o
2 0 P £ 06 Ta=+70°C
= 55 875 é‘: -0.8
-60 865 1.0
1.0 15 20 25 30 35 900 1200 1500 1800 2100 2400 900 1200 1500 1800 2100 2400
Vour (Vp-p) LO FREQUENCY (MHz) LO FREQUENCY (MHz)
QUADRATURE PHASE QUADRATURE MAGNITUDE MATCHING
vs. BASEBAND FREQUENCY vs. BASEBAND FREQUENCY
935 ‘ ‘ & 1.0 : ; 2
Lo = 925MHz E 8 44 fLo = 925MHz g
925 5 > 3
_ Ta=+70°C = = 06 2
o 915 £ 04 Th=470°C
2 N | — =7 A=t
& 905 7% 7 w02
L D
£ Ta=+25°C / = = : 7/‘
= 895 A= — 1 _ep— S —
02: Ta=0°C <§E -0.2
S 885 £ 04 o
’3(_: 06 Ta=+25°C T4=0°C
875 2
3 08
865 -1.0
0 4 8 12 16 20 0 4 8 12 16 20
BASEBAND FREQUENCY (MHz) BASEBAND FREQUENCY (MHz)
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(MAX2120 Evaluation Kit: Vcc = +3.3V, baseband output frequency = 5MHz; Vgc1 = 1.2V; Ta = +25°C. Default register settings
except BBG[3:0] = 1011.)

MAX2120

BASEBAND FILTER BASEBAND FILTER HIGHPASS
FREQUENCY RESPONSE FREQUENCY RESPONSE
0 — 5 2 .
0 \\ g 0 )
o E o T B
= 0 \ S d
= =
S a3 \ - /
= \ 2 /
5 40 \ 5 -6 %
o o /
2 50 2 8
2 A\ = /
2 60 N 2 -0
-70 \ -12
-80 -14
0 20 40 60 80 100 1000 10,000
BASEBAND FREQUENCY (MHz) BASEBAND FREQUENGY (MHz)
PROGRAMMED f.348 FREQUENCY BASEBAND FILTER 3dB FREQUENCY
vs. MEASURED f.3g8 FREQUENCY vs. TEMPERATURE
45 . ———— - 1.0 ; —_— -
LPFI7:0] = 12 + (f-3¢g - 4MHz) / 290kHz E NORMALIZED TO Ty = +25°C E
= 40 )g( = 0.8 §
= 2 s E
S 3% g 06
2 2 g 04
> S 02
g E o ~
T~
3 2 = 02 T
5 / 2 ~—
e / = 04
2 10 3 06
= =
5 038
0 10
0 5 10 15 20 25 30 35 40 45 0 10 20 30 40 5 60 70
PROGRAMMED f.338 FREQUENCY (MHz) TEMPERATURE (°C)
INPUT POWER vs. Vge1 NOISE FIGURE vs. FREQUENCY
10 ; ; ; - 10.0 — — N
ADJUST BBGI3:0] FOR 1Vp.p E ADJUST BBG[3:0] FOR 1Vp.p E
0 [BASEBAND OUTPUT WITH g BASEBAND OUTPUT WITH / g
40 |.Pn=-75dBm AND Vgc1 = 0.5V I E g5 [FiN=-75dBm AND Vge1 =05V / E
£ g
s} = o
= . Ta=+70°C = 90 Ta=+70°C // /
& 30 —Ta=+25°C s
= &)
£ 4 i o
= 2 85 —
= 50 =
-60 8.0
70 / Ta=+25°C
80 75 ‘
05 10 15 20 25 30 900 1100 1300 1500 1700 1900 2100 2300
Vact (V) FREQUENCY (MHz)
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(MAX2120 Evaluation Kit: Vcc = +3.3V, baseband output frequency = 5MHz; Vgc1 = 1.2V; Ta = +25°C. Default register settings
except BBG[3:0] = 1011.)

NOISE FIGURE vs. INPUT POWER OUT-OF-BAND IIP3 vs. INPUT POWER
70 —_— o 30 _— -
ADJUST BBGI3:0] FOR 1Vp.p 8 SEE NOTE 4 ON PAGE 4 FOR CONDITIONS 8
60| BASEBAND OUTPUT WITH g P
P =-75dBm AND Vg1 = 0.5V E 20 V4 z
fiLo = 1500MHz €
= 07T 3 /
S / = 10 4
E 4 = /
5 / = 0
o = /
& 30 o
= / 2 10 /
20 4 3 /,
/ -20 /
10 ==~ //
0 -30
80 -70 -60 50 -40 -30 -20 -10 0 80 -70 -60 50 -40 -30 -20 -10 0O
INPUT POWER (dBm) INPUT POWER (dBm)
IN-BAND IIP3 vs. INPUT POWER 1IP2 vs. INPUT POWER
30 _— 60 —
SEE NOTE 3 ON PAGE 4 FOR CONDITIONS 2 SEE NOTE 5 ON PAGE 4 FOR CONDITIONS B
20 e 5 /|
A 7
10 L/ /’/
= / Q0
g 0 g /
2 -10 ,/ E 2
2 2 // £ o /
e / -
= -3 / /
/ 10 4
-40 >
-50 // 0
-60 10
80 -70 -60 50 -40 -30 -20 -10 0 80 -70 -60 -50 -40 -30 -20 -10 0
INPUT POWER (dBm) INPUT POWER (dBm)
PHASE NOISE AT 10kHz OFFSET
INPUT RETURN LOSS vs. FREQUENCY vs. CHANNEL FREQUENCY
0 - -0 2
5 g g/ -74 z
8 576
w [N,
223 Vge1 =05V S 78
S 10 2
= = 80 ¥ \ N\/
5 Sl \V/4
= = [
& 15 — = 8 /
5 \ L A
E /\ S 84 /
20 M/T"\\ N (ﬁ 86 |
\_/ o
2 Vo1 =27V 90
000 1125 1350 1575 1800 2095 2950 925 1115 1305 1495 1685 1875 2065 2255
FREQUENCY (MHz) CHANNEL FREQUENCY (MHz)
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MAX2120

PHASE NOISE vs. OFFSET FREQUENCY

(MAX2120 Evaluation Kit: Vcc = +3.3V, baseband output frequency = 5MHz; Vgc1 = 1.2V; Ta = +25°C. Default register settings
except BBG[3:0] = 1011.)

LO LEAKAGE vs. LO FREQUENCY
-70

0 Lo = 1800MHz |2 MEASURED AT RF INPUT g
70 g g
ot N E E
g 8 b \ _ 75
% -90 L:‘;’
g \'\ SRR
; -100 i =
&0 < %
120 I
-130 -90
0.1 1 10 100 1000 925 1175 1425 1675 1925 2175
OFFSET FREQUENCY (kHz) L0 FREQUENCY (MHz)
5| i A
S[H AR IhgE
1 VCC RE2 LNA B B AL e B 5, 42 8 +3.3VARME A B . i 3 InF A 3288 3 GND, B8 R il RE 52T 5 | A B .
- ANESH T b I A AL
) VCC RE1 | INAMIZIVESRHUBLIR, B +3 3V (RURF LU S InFR A B GND, MU T A 3 5 IR
- AN H T A L.
3 GND o, EZBFEEARMHEZE, DURIEER T/E.
4 RFIN FEHF75Q RFHIA . T — A B A EERFE S H.
5 GC1 RES 25 Hl5 A . S BIE A, TAETEE N0.SVE2.7V. Vgep = 0.5V TR KRI85 1% E .
5 VCC LO LOKAMI EMA IR, HEE 3 3VRM AR, @il InFHAZEEIGND, HAN R RERIT
- SIMCE . NS T I AR A AL .
. VCC VO VCOHLEE M E AL FL YR, P8 +3. 3VARME A L . i InFHL A 52 2| GND,  HL A W R Al BEFE 1T
- SR . NS HT IR A AL .
8 veoByp | WEBVCOTT %8 . Wi 100nFH A 2B FIOND, HIA R R AEREAT S MACE . R3S H e e
JL AT AL .
9 VTUNE EFHVCOW A, 1%5 1 & 2% 2 8 PLLERBR UE UL 24 11, RO 2T RE 4 .
10 GNDTUNE | VTUNE#Hs, #:PCBHlZ.
11 GNDSYN | iR A i aiih, B:PCBH#Z.
12 CPOUT HLTT AR Y, % BE PLL IR B B W 2 A, LR R AT B .
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5| B BE(4E)
5|8 ™M Ih&E
13 VOC SYN WRA BLAR 00 B AL YR, GEREE 3 3VARME A R, i InNFRLA 35 EIGND,  HLZA W A] BE SR
- IR . AESH T AR AL
14 XTAL mhRIR A A, R — AN AR IR AR R R B — A InNFHLE, B2 % M T (FH .
15 REFOUT | iR FZar gz it , UK ShAME0ra i B A 200 B BB L2
16 VCC DIG Bep R i E AL R R, SRR 33V A E R . BT InFRLA 2B BIGND, FLZ8 R AT BE 4
- IESICE . AT H e I R A T AL
17 QouUT
i EAZHAFZ A, T — AT AR TR & B A A
18 QOUT-
19 IOUT+ _ . T s .
[RIAE A 220, @i — AN 4TnF HL 2R A A& B P e i A .
20 IOUT-
i; 'Ei* T B R 2 RRE, 2 IDC-FITDC 2 [ e — A ATnF I RS
23 QDC+ st e 1 S S
” anc QIF T8 FAF 1 I S VAR HE, 72 QDC-FIQDCH 2 [A] 3% 45 — N 4TnF e B HL 28 .
25 VCC BB LA R B T O R, SRR 33V M U . S InFEL A 52 B8 S GND,  HLZS R W] BE SR I B |
- JE . A HE s AR A AL
26 SDA QEERATHER D, FEEE —> kQHH ERFE Vee.
27 SCL 2EBRATIT AN E D, FELE 4> kQHFH ERIEI Vee.
28 ADDR Hitik, ADDR A 20 R i2  m FL
— EP PR, WSS RZR EARMZ, DURIEER T1/E.
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AL B . AGHEEESHER], RITFFEHREESH THA
s AN AR EREER. R A Fa
FERUM e s R 100ps 2 5 ORI A BT SR
MAX2120 €345 124> Ji 7 7T Fic & 1 27 A7 4 71 2> H 3 A7
1. FERLE
REG | REGISTER | READ/| REG MSB LS8
NO NAME | WRITE | ADDRESS DATA BYTE
D[7] D[6] D[5] D[4] D[3] D[2] | D[1] | D[o]
1 N',a'svéder Write | 0x00 X N[14] N[13] N[12] N[11] | N[10] | Npo] | N[8]
2 N'Eévéder Write | 0xO1 N[7] N[6] N[5] N[4] N[3] N[2] | N[1] | N[O]
3 Charge | |\ . 002 CPMP[1] | CPMP[O] | CPLIN[1] | CPLIN[O] X X X .
Pump 0 0 0 0
Not Used Write 0x03 X X X X X X X X
Not Used Write 0x04 X X X X X X X X
XTAL
6 Divider/ | Write 0x05 XD[2] XD[1] XDI[O] R[4] R[3] R[2] | R[1] | RIO]
R-Divider
7 PLL Write 0x06 D24 CPS ICP X X X X X
8 VCO Write 0x07 VCO[4] VCO[3] | vCo[2] VCO[1] VCO[0] | VAS | ADL | ADE
9 LPF Write 0x08 LPF[7] LPF[6] LPF[5] LPF[4] LPF[3] | LPF[2] | LPF[1]| LPF[O]
10 Control | Write 0x09 STBY X PV\éDN X BBG[3] |BBG[2]|BBG[1]|BBG[0]
. PLL DIV VCO BB RFMIX |RFVGA| FE
11 Shutdown Write Ox0A X 0 0 0 0 0 0 0
LD LD LD
12 Test Write 0x0B CPTST[2] | CPTSTIM] | CPTSTIO) X TURBO MUX[2] [MUX[1]| MUX[O]
0 0 0 1
0 0 0
13 Stalus | pood | oxoc POR VASA VASE LD X X X X
Byte-1
14 Sty?;u; Read | 0xOD |VCOSBR[4]|VCOSBR[3]|VCOSBR[2]| VCOSBR[1] [VCOSBRI0]|ADC[2]| ADC[1]| ADC[O]
0= @8N 0 HFL/ Wit
1= #H % 1" HFL Wi
X = LK.
F2. N IIsEMSB&H 758
BIT NAME | BIT LOCATION (0 = LSB) | DEFAULT FUNCTION
X X Don'’t care.
) g Sets the most significant bits of the PLL integer-divide number (N).
N[14:8] 6-0 0000011 Default value is N = 950 decimal. N can range from 16 to 2175.
x3. Nz LSBHF 785
BIT NAME | BIT LOCATION (0=LSB) | DEFAULT FUNCTION
) - Sets the least significant bits of the PLL integer-divide number (N).
NE7:0] [ 10110110 Default value is N = 950 decimal. N can range from 16 to 2175.

10
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BIT NAME BIT LOCATION (0 = LSB) DEFAULT FUNCTION
CPMP[1:0] 7.6 00 Charge—pump minimum pglse width. Users must program to 00
upon powering up the device.
Controls charge-pump linearity.
CPLIN[1:0] 54 00 00 = Typically balanced charge and sink currents.
Other values are not tested.
X 3-0 X Don't care.

x5 XTALZ hEfSERM NS EES

BIT NAME

BIT LOCATION (0 = LSB)

DEFAULT

FUNCTION

XD[2:0]

7,6,5

000

Sets the crystal-divider setting.

000 = Divide by 1 (default)

001 = Divide by 2

011 = Divide by 3

100 = Divide by 4

101 through 110 = All divide values from 5 (101) to 7 (110)
111 = Divide by 8

R[4:0]

40

00100

Sets the PLL reference-divider (R) number.

00001 = Divide by 1

00010 = Divide by 2

00011 = Divide by 3

00100 = Divide by 4 (default)

00101 through 11110 = All divide values from 3 (00101) to 29
(11110)

11111 = Divide by 31

%6. PLLE7Z&

BIT NAME

BIT LOCATION (0 = LSB)

DEFAULT

FUNCTION

D24

VCO divider setting.
0 = Divide by 2. Use for LO frequencies > 1125MHz.
1 = Divide by 4. Use for LO frequencies < 1125MHz.

CPS

Charge-pump current mode.
0 = Charge-pump current controlled by ICP bit
1 = Charge-pump current controlled by VCO autoselect (VAS)

ICP

Charge-pump current.
0 = 600pA typical
1 = 1200pA typical

40

Don't care.
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x7.VCOFFH

BIT NAME BIT LOCATION (0 = LSB) DEFAULT FUNCTION
Controls which VCO is activated when using manual VCO
VCO[4:0] 7-3 11001 programming mode. This also serves as the starting point for
the VCO autoselect mode.
VCO Autoselection (VAS) Circuit
VAS 2 1 0 = Disable VCO selection must be program through 12c
1 = Enable VCO selection controlled by autoselection circuit
Enables or disables the VCO tuning voltage ADC latch when
ADL 1 0 the VCO autoselect mode (VAS) is disabled.
0 = Disables the ADC latch
1 = Latches the ADC value
Enables or disables VCO tuning voltage ADC read when the
VCO autoselect mode (VAS) is disabled.
ADE 0 0 0 = Disables ADC read
1 = Enables ADC read
[N _—
x8. MBIRKFFTFR
BIT NAME BIT LOCATION (0 = LSB) DEFAULT FUNCTION
) . Sets the baseband lowpass filter 3dB corner frequency. 3dB
LPF(7:0] 0 01001071 corner frequency = 4MHz + (LPF[7:0] - 12) x 290kHz.
F9. BHFHES
BIT NAME BIT LOCATION (0 = LSB) DEFAULT FUNCTION
Software standby control.
0 = Normal operation
STBY 7 0 1 = Disables the signal path and frequency synthesizer, leaving
only the 2-wire bus, crystal oscillator, XTALOUT buffer, and
XTALOUT buffer divider active
X 6 X Don'’t care.
Factory use only.
PWDN 5 0 0 = Normal operation; other value is not tested.
X 4 X Don't care.
Baseband gain setting (1dB typical per step).
BBG[3:0] 30 0000 0000 = Minimum gain (0dB)
1111 = Maximum gain (15dB typical)

12
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ST R HIE e e,

HFDVB-SHIZE #&F4%

BIT NAME

BIT LOCATION (0 = LSB)

DEFAULT

FUNCTION

X

7

X

Don'’t care.

PLL

PLL enable.
0 = Normal operation
1 = Shuts down the PLL. Value not tested.

DIV

Divider enable.
0 = Normal operation
1 = Shuts down the divider. Value not tested.

VCO

VCO enable.
0 = Normal operation
1 = Shuts down the VCO. Value not tested.

BB

Baseband enable.
0 = Normal operation
1 = Shuts down the baseband. Value not tested.

RFEMIX

RF mixer enable.
0 = Normal operation
1 = Shuts down the RF mixer. Value not tested.

RFVGA

RF VGA enable.
0 = Normal operation
1 = Shuts down the RF VGA. Value not tested.

FE

RF front-end enable.
0 = Normal operation
1 = Shuts down the RF front-end. Value not tested.

K1, Wil FFE

BIT NAME

BIT LOCATION (0 = LSB)

DEFAULT

FUNCTION

CPTST[2:0]

7,6,5

000

Charge-pump test modes.

000 = Normal operation (default)

001 = Crystal translator ECL to CMOS path

100 = Both source and sink currents enabled

101 = Source current enabled

110 = Sink current enabled

111 = High impedance (both source and sink current disabled)

X

Don't care.

TURBO

Charge-pump fast lock. Users must program to 1 upon powering
up the device.

LDMUX[2:0]

2,1,0

000

REFOUT output.
000 = Normal operation; other values are not tested

MAXIMN
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R12. REFDH1EH1FSE

BIT NAME

BIT LOCATION (0 = LSB)

FUNCTION

POR

Power-on reset status.

0 = Chip status register has been read with a stop condition since last power-on
1 = Power-on reset (power cycle) has occurred, default values have been loaded
in registers

VASA

Indicates whether VCO autoselection was successful.
0 = Indicates the autoselect function is disabled or unsuccessful VCO selection
1 = Indicates successful VCO autoselection

VASE

Status indicator for the autoselect function.
0 = Indicates the autoselect function is active
1 = Indicates the autoselect process is inactive

LD

PLL lock detector. TURBO bit must be programmed to 1 for valid LD reading.
0 = Unlocked
1 = Locked

3-0

Don’t care.

R13. REFH 25774

BIT NAME

BIT LOCATION (0 = LSB)

FUNCTION

VCOSBRI[4:0]

7-3

VCO band readback.

ADCI[2:0]

2,1,0

VAS ADC output readback.
000 = Out of lock

001 = Locked

010 = VAS locked

101 = VAS locked

110 = Locked

111 = Out of lock

14
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Bl m SR ash, FHEEE7 4 SCLES #1745
WAL . MAX2120 0 N2, RENS J2 % $0HE 1) 3 4 il 2%
HREWORE FHEREHE. 8 TE N B LHERME, SDA.
SCL A Z0Ui8 33t #hEB b HL L (1kQ B B ) Hr 28 = L T
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ANFAT BB 20T B9 NI A 938 0 B A1 1L ACKY
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Mb it
MAX21204 — AT MMk, START &4 8 8@ 55 kit
il Mtk i R E o8 1100000, 70tk 2 J5 A
SPL(R/W) P T8 L HR A o 51
MAX21203E 425 £ START &1, Mk % START 514
Rk . M E R B LS, B SDA LA — AN 4
JE AT R 25 SR MR 38 R/W 7 o 45 38 Wi B & 1% B i
(K.
ADDR 5| it W 5/isehl h CO/CL; ADDRSI M Ve,
'S /g ik > C2/C3.

SLAVE ADDRESS
I Y
I 1 1 0 0 0 0 0
o | RAW  ACK
L [ 1 I
|
SeL | 1 2 3 4 5 6 7 8 9
& 1. ADDR 5| JIFERE B 7 MAX2120 M A 17 95
S8

BRI EwS2ZIE, MAX2120 foif L HIBE N2 fF
AR TELL N A AT

5 RATF I T 4k T 45 4 & H 9 START & A4 Ak J5 1) 7
PLHAE . 1AL BHEAEEHIR/W = 0). MAX21207E i 2 #2
WK HE 7 )5 & ACK. SRJG, 2k 3= F il g o 206 H:
P BRI S — AT as bl KX BB (S H £ 15
WA F e dib) . AR AR A T iz, A i
FlEH — PG AR TR, BIEARE
HRMIFBEAN . MR RN B AFFR, MAX2120
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B2 i 4 B 0x0E. 0xDSFIO0XE1 B A ZFfERR0 2 2.

A
BG4 G, MAX2120 fo i LR hlgen — A s 24
LRI P AT AR T R AE
R F R A & START &4, IRl G 15 70 M\ st ik Al
I B#EHIOLRW =0), FFia—WiEHEERE. MAX21207E 5
THEEI B M35 )5 & ACK. SRJG Mgk 5 e sl &
BT ERIUNE Rt (F st 2 kD,

ML 2 e HE AT R 2. e B2k B4 88 & START
S, IR AL T O\ HEF 1A RAL(RIW = 1).
MAX2120 7€ i B B2 B M b 1l 215 J5 % HH ACK. £ F ok
MAX2120 JF 45 78 54~ SCL B 8 J&1 1 & 12 $dfs , MSBTERT -
FESEOANIT B A, EFs AR aT UK H ACK DAk S Ui
SRR, B AT AR HNACK DL A8 % . 132 2
BIEF 8% & H STOP &5 A &4k .

345 ) T AT A7 0 22 2 BRI A0 7 91

WRITE WRITE WRITE DATA WRITE DATA WRITE DATA
DEVICE |RW | ACK | REGISTER | ACK | TO REGISTER | ACK | TO REGISTER TO REGISTER | ACK
START | ADDRESS ADDRESS 0x00 0x01 0x02 STOP
1100000 0| — 0x00 - OxOE - 0xD8 OXOET
2. 0 5 O0x0E. OxDS FIOXEL 5 A ZFfr a8 0% 2
S DEVICE R/W REGISTER S DEVICE R/W REG 00 REG 01 REG 02 NS
T | ADDRESS A'| ADDRESS | A | T | ADDRESS Al oaa [A] oaa | AL Daa |l T
A C ClA C C C
K K K K K clo
? 1100000 0 00000000 ? 1100000 1 XXKKKXXX XXX oo | | p
3. Bl M AT A e
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$HK 1dB. VGA 3 25 ] 8 i SPT™ 4% 11 4% B 45 1 25 /2 2% 1Y
BBG[3:01#F1THC &

A EIE R 7S
MAX2120 05 — A rI gnfe 7B AR IR T D 2%, Z e
P AR -3dB F A% R A 1 P B ARE D 2% 75 17 48 Y LPF( 7:0]
HATECE, LPE[7:01f0%50fE i T = & -

(f—SdB - 4|\/|HZ)

LPF[7:0]dec =
0.29MHz

+12,

HA g B HA S MHz.

TZUR A5 A 49 T DA AMHz 2 40MHz {8 B 35, 834
P YR RO IR T UE B AR B S B, FLL 2 B -3dB A
EiAiSEDNIIR:Cy IS

BB K

AT RIEVQ s ASVER, Fo 2 IHBR E LT . £ IDC+
FITDC- 2 8] 3% #2 — A PP e 2%, A Al Ll 1wy i 0 4%
F£QDC+ A QDC- 2 [a] i 4 — > L 2% Fg il Q 18 1 e 3l U8 8¢
. BREFIMIBERAME /N T 4TF, A — A fsiiEE S 400Hz
F S R 2 S R A -

SPL/Z Motorola, Inc.lIRi#F.
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XTAL#R:% 88

MAX2120 9 B S 0 ik Zi 4« S 5 BBl 1 43 50 25
Wik g hEs . M InFRASSBEBE, kS pREs
ARSI S 14 (XTALS I BNHCE, DL KRS B b s/
AER . KT A ARXTAL) A ESR (%% 4 B HLBH) 2ok
HS WE14. i A A MR(E A 40pF.

VCO B #1i£#E(VAS)

MAX2120 45244~ VCO, AP @A & VCOZF 74
By VCO[4:010 F-ahik e . frik VCOILFHIEIR B FE T 294
#OLE13).

MAX212038 7] LUK VCO BF 7 25 1Y VAS B A% 58 i HL -5k
H shik ¥ VCO, — H 253 N4-4ii#s LSB A 7 #(REG 2), Bl
Al R VASTEF.

MEANTR BT ERHNTIEMSBEFS, No
isELSBEERVUMEEEN, LEsVCORZhEED
gE. VCO[4:01F a5 AN VCOREIE A VCO H 3hik
PO .

RS, REFWIFAEHENVASEAMTEFO, RHH
HIRBFREC LER . MUEAES, VASEMIVASA &I,
PR VCOTLREPR S FE W 2T AL 13). R #
FRM, VASAIEO, VASEE. R\ RO LL R EE
ARBEGEHVCO, XFhE N & A E K HIER VCOTs
SEATRTE I AN LT .

W25 BIiE S EMAX2112IMAX2120 VAS W FHZIE .

*14. MIFESRIUZEKEEK

ESRmAX (R) XTAL FREQUENCY (MHz)
150 4 <fxTaL<6
100 6 < fxTAL <8
40 8 < fxTaL= 135
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3{zADC
MAX2120H — AW #B3 1 ADCIE#E VCO I8 1% 3| 1
(VTUNE). XADC AT K2 VCO R B E IR .
ZE 153G T ADCHIBRAS SFIVCO B E TS /8. VCO E 3hik
PR “VASBiUE” S Bl Rk —4~VCOo, #VCOonT
PUTE — ETRE A0 MR R A R0 “#ie " Ju .
ADC &40 % Sei@ it B A VCO 277 #a (9 ADE (i (i fig . il it
WADCHIAE N MAR(ADL = 1)BiFE ADCiZ%, ADC%i{H 4
WREERESF W2 A (£ 13).

% 15. ADCBk T m S EIR TS

ADCJ2:0] LOCK STATUS
000 Out of Lock
001 Locked
010 VAS Locked
101 VAS Locked
110 Locked
111 Out of Lock
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SERIAL DATA
INPUT/OUTPUT
SERIAL CLOCK U
INPUT

sy
= = < o [ & S5
= 3 A 2| &| § =
G
VCC_RF2 |-~ ] ****** ] ****** 1 ********************** Rk L
v — 10 NAXI/N DC OFFSET —— 21
te T T77 77| INTERFACELOGIC | MAX2120 CORRECTION | 7] our
——VCC_RF1} ..., i [_ANDCONTROL LPF BW - _| i
1T
- GND
—ET BASEBAND
RF INPUT REIN OUTPUTS
AN ol
R 1T | FREQUENCY £
! ° .| VCC_DIG
— VCC_Lo DIV2/DIV4 SYNTHESIZER SRR EER Ragey
VCC ]
; Ivcc_vco REFOUT =
L | o e
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PROCESS: BICMOS
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