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ABSOLUTE MAXIMUM RATINGS

VCCIOGND ..o
All Other Pins to GND
RF Input Power: RFIN
VCOBYP, CPOUT, REFOUT, XTAL, IOUT_, QOUT_, IDC_, and
QDC_ Short-Circuit Protection...............cccooviiiiiiiiiie 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..............c.ccccoeeee. 0°C to +70°C
Junction Temperature ..o +150°C
Storage Temperature Range .............coceeeevnennn. -65°C to +160°C
Soldering Temperature (10S) ......ccovviiiviiiiiici, +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 ICP = 1 and 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
SUPPLY
Supply Voltage 3.13 3.3 3.47 \
Supply Current Receive mode, b.it STBY =0 100 160 mA
Standby mode, bit STBY = 1 3
ADDRESS SELECT INPUT (ADDR)
Digital Input-Voltage High, ViH 2.4 vV
Digital Input-Voltage Low, V| 0.5 \
Digital Input-Current High, I1H 50 uA
Digital Input-Current Low, |1 -50 uA
ANALOG GAIN-CONTROL INPUTS (GC)
Input Voltage Range Maximum gain = 0.5V 0.5 2.7 \
Input Bias Current -50 +50 A
VCO TUNING VOLTAGE INPUT (VTUNE)
Input Voltage Range | 0.4 2.3 \
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 pA
2-WIRE SERIAL OUTPUT (SDA)
Output Logic-Level Low | ISINK = TMA 0.4 Vv
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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 ICP
= 1and 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
Ve 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[I?:O] setting as above, VGc1 9 12
is adjusted to back off RF gain by 10dB (Note 7)
Minimum RF Input Return Loss 925MHz < fRF < 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 3.5 Degrees
Isr:;felzzznncdeed /Q Output Real Zp, from 1MHz to 40MHz 30 Q
Output 1dB Compression Voltage | Differential 3 Vp-p
Ezscfubeanncci/ '_CHS:LZ?SS -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—FiItgr—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
Eifneéznce-Dlwder Frequency 4 30 MHz
Reference-Divider Range (R) 1 31
E:wea(qsljeéi)ce;[/ector Comparison 1 5 MHz

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

MAX2120 Evaluation Kit: Vcc = +3.13V to +3.47V, Vg1 = +0.5V (max gain), Ta = 0°C to +70°C. Default register settings except ICP
= 1and 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 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 Ta = +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 5BMHz 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.
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BRTEFFIE

(MAX2120 Evaluation Kit: Vcc = +3.3V, baseband output frequency = 5MHz; Vgc1 = 1.2V; Ta = +25°C. Default register settings
except ICP = 1 and BBG[3:0] = 1011.)

STANDBY MODE SUPPLY CURRENT SUPPLY CURRENT
SUPPLY CURRENT vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. BASEBAND FILTER CUTOFF FREQUENCY
98 | lé 2.900 g 104 =
97 Tp=+70°C g A 102 'Ié
% . E 2.800 i E- 0 g
- | = / = /
= — . E2700 £ % 7
= Ta=+25°C = Ta=+70°C = ﬁ /|
z % — ] A Z %
= S — = | A £ / s
S % — = 2.600 S o4
g | — g / &) Vv
= % = o /
g | — £ 2500 2 = i
» 9 2] / 3 W0 / Vv
Ta=0°C Ta=0°C, +25°C
90 A 2400 =00, + 88 / //
89 86
88 2.300 84
3.0 31 32 33 34 35 36 3.0 31 3.2 33 34 35 3.6 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 s 935 ‘ ‘ 10 ‘ ; 2
T s £ faasesaND = 10MHz T = faaseganp = 10MHz £
S -0 : 2 Ta=425°C : 2 g5 ‘ g
z = i * 5 Ta=+25°C =
= 5 o 915 g 04
£ 3 = ﬁ Ta=+70°C w9
= & 905 f\ i S - A~
S .35 // = . 3 = AR
S = <
) v £ 895 = 2 =
2 4 // 3 w5 Ta=0°C S T /
<T ’ o
g 50 P %‘ 06 Ta=+70°C
<C
S 5 87.5 3 08
-60 86.5 10
00 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 = Lo = 925MHz g
925 g = g
_ Th=+70°C : = 06 =
<915 £ 04 Ta=+70°C
2 A | —] S A=t
a 905 7% 7 w02
L D
= Ta=+25°C / = (= X 7/‘
= 895 A= T 2 —
g Ta=0°C = 02
S 885 £ g4
: 2 ™ Ta=+25°C _no
é -06 TA—O C
875 <
3 08
865 10
0 4 8 12 16 20 0 4 8 12 16 20
BASEBAND FREQUENCY (MHz) BASEBAND FREQUENCY (MHz)
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#R T FHFIE(E)

(MAX2120 Evaluation Kit: Vcc = +3.3V, baseband output frequency = 5MHz; Vgc1 = 1.2V; Ta = +25°C. Default register settings
except ICP = 1 and BBG[3:0] = 1011.)

MAX2120

BASEBAND FILTER BASEBAND FILTER HIGHPASS
FREQUENCY RESPONSE FREQUENCY RESPONSE
0 — 5 2 -
10 \\ g 0 5
o E o T B
= 0 \ S d
= =
) = 4 /
= \ = /
'é -40 \ 'é 6 4
2 50 S 3 /
2 A\ = /
[P
2 60 \\ 2 -0
-70 -12
-80 -14
0 20 40 60 80 100 1000 10,000
BASEBAND FREQUENCY (MHz) BASEBAND FREQUENCY (MHz)
PROGRAMMED f.3qg FREQUENCY BASEBAND FILTER 3dB FREQUENCY
vs. MEASURED f.34gg FREQUENCY vs. TEMPERATURE
45 _— = 1.0 ; —_— -
LPF[7:0] =12 + (35 - 4MHz) / 290kHz E NORMALIZED TO Tp = +25°C E
= 40 g z 08 g
= 2 s z
S 3% g 06
2 30 “,<_(_ 04
> g 02
e e
g2 z 02 —
g2 1 4 = T~
S / = 04
2 10 3 06
= I=a)
5 08
0 10
0 5 10 15 20 25 30 35 40 45 0 10 20 30 40 5 60 70
PROGRAMMED f.345 FREQUENCY (MHz) TEMPERATURE (°C)
INPUT POWER vs. Vge1 NOISE FIGURE vs. FREQUENCY
10 ‘ ; ; - 10.0 — — N
ADJUST BBG[3:0] FOR 1Vp_p z ADJUST BBGI[3:0] FOR 1Vp-p z
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
E )
==} = °
= . Ta=+70°C = 90 Ta=+10°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
Vet (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 ICP = 1 and 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 €
= 07r 3 /
2 / & 10 /
E 4 = /
3 / s
(i < /
& 30 o
= / 2 10 /
20 4 3 /,
/ -20 /
I — //
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 ,/ & 2
2 2 // £ o /
5 / -
= -3 / /
/ 10 4
-40 >
-50 // 0
-60 10
80 -70 -60 50 -40 -30 -20 -10 0O 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 5 76
w [N,
223 Vge1 =05V S 78
S 10 2
= = 80 ¥ \ N\/
5 2 \V/4
= = [
& -5 — = -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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=) BT (B4 (%)
(‘E (MAX2120 Evaluation Kit: Vcc = +3.3V, baseband output frequency = 5MHz; Vgc1 = 1.2V; Ta = +25°C. Default register settings
except ICP = 1 and BBG[3:0] = 1011.)
N
>< PHASE NOISE vs. OFFSET FREQUENCY LO LEAKAGE vs. LO FREQUENCY
g o ‘f[d‘ﬂéobM‘HEé 70 [VEASURED AT R NPUT Z
-70 g g
- \.\ E: . E:
E 80 i !\ =
% -90 ;‘;’
s \'\ S 80
; -100 i =
& 110 | %
120 I
-130 -90
01 1 10 100 1000 95 1175 1425 1675 1925 2175
OFFSET FREQUENCY (kHz) LO FREQUENCY (MHz)
51 #lisi BH
5| H AR i)
1 VOC RE2 LNAM B R, R 8 +3.3VRM A s . R InFHUZRSHI B, LR R W] BE S35 | R .
- ANESH TR R AL .
5 VCC RF1 LNAR E AL YR, 8 3 3VARM A B . i InFHL A SS I8 B, LA VR AT BB ST 5 1 IR E -
- NG H e F i A et AL .
GND M, ERERIREEARHE, DRIEIER TE.
4 RFIN Fi 75Q REFA . it —ANFs i A S HRFAS 58 .
5 GC1 RFE G TR . BRI A, TAEVERE M0.5VE2TV. Vier = 0.5V F i KI5 % .
6 VCC LO LORAAM E AR, B8 +33VARME AR . 83 InFHASS KB, BN Rl Re5Eir 5| M
- FE . RS H TSI A T AL .
- VCC VO VCOH BB A, SR +3.3VAM R IR . 3 InFRA SIS M, HA N Rl gEsir s
- E . ANESHEE I TR AL .
8 VCOBYP WHEEVCOm B 55 2% . Wit 100nFRL A 55 B B, MR R T RESEIE I E . AE S ettt A
AE AT AL.
9 VTUNE EVCOWIEHI A, %5 B 2% 8| PLLIR B eI A i, AR AT hE s .
10 GNDTUNE | VTUNE#:, 4%PCBHh)Z.
11 GNDSYN | MR & ii#etth, #PCBHIZ.
12 CPOUT HLfT AR Y, % B PLL IR B B W 2 A, LR R AT B .
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51 BT RE (£2)

5|8 ™M AR
13 VCC SYN WRA BLAE B B AL YR, JEREE 33V A R . B InFRLA SR, AN R RESEIL S
- JHRCE . RIS HE et 2L i A et 7L
14 XTAL m ARG B, R — NI BRI — A InNFRLA, 1§55 M7 T (FH 5.
15 REFOUT | M iRIR A vhii UK 2l SN0 L B s A 00 (7 P B 3 FL 2%
16 VCC DIG BB A B AL R, R 33V A R . i InFEA S EIH, RANY R AT RESET 5
- JHRCE . RIS HE et 2k A i A et 7L
17 QouT
5 3 OUT"_L EAZ A A, B — N ATnF A A TR & B A A
19 IOUT+ _ . T s o
[T AR LA 2240, @i — AN 47nF B2 A2 VA& B i R g A .
20 IOUT-
21 IDC+ NS
> e T3 8 JE L R A e, 78 IDC-FIDC+ 2 )i — S 4TnF g %
23 QDC* | st s 103 Je e, 7 QDC-FIQDC 2 [ f— - ATF B s
24 QDC-
o5 VCC BB FA R B O R, SRR 3 VAR M R . Sl InFRLA SRR S, F AR R AT RE ST 5 K
- B AESHT R AR AL .
26 SDA Qe TR O, FENEN 2. 7kQHEH ERLEI Ve,
27 SCL QERERATI AR T, T ELE 2.7k QM EAIEI Ve
28 ADDR Hitik, ADDR B 20 R385 i HL
EP EP BURE, SRS R A Z, DR IE R TIE.
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EEi A

EFAs Ui
MAX2120 845 124 F 7 Al e & 0 25 77 i F1 2 A R 3 A7
xR1. FESRIE

. AARLEHESER], RIFFAHRLERL THA

R TV RO VARG R S

WAL f A L HL100ps Z J5 A REEAT B4 AE .

ER: A&

G Gls y G MSB LSB
RE REGISTER | READ. RE
NO NAME WRITE | ADDRESS DATA BYTE
D[7] D[6] D[5] D[4] D[3] D[2] | D[] | DIO]
1 N',\E/l)géder Write |  0x00 X N[14] N[13] N[12] N{ | NfoT | Nl | N8
2 N'E'SVB'der Write | 0xO1 N[7] N[6] N[5] N[4] N[3] N[2] | N[1] | N[o]
3 Charge | |\ 002 CPMP[1] | CPMP[0] | CPLIN[1] | CPLIN[O] X « X X
Pump 0 0 0 0
4 Not Used | Write 0x03 X X X X X X X X
5 Not Used | Write 0x04 X X X X X X X X
XTAL
6 Divider/ | Write 0x05 XD[2] XD[1] XDI[0] R[4] R[3] Rl2] | R[1] | RIO]
R-Divider
7 PLL Write 0x06 D24 C(F))S l?P X X X X X
8 VCO Write 0x07 VCO[4] VCOI3] VCOI[2] VCO[1] VCOI0] VAS | ADL | ADE
9 LPF Write 0x08 LP[7] LP[6] LP[5] LP[4] LP[3] | LP[2] | LP[1] | LP[O]
10 Control | Write 0x09 STBY X PWDN X BBG[3] |BBG[2]|BBG[1]|BBG[0]
11 Shutdown | Write Ox0A X PLL DIV VCO BB RFMIX | RFVG FE
LD LD LD
12 Test Write 0x0B CPTST[2] | CPTSTIT] | CPTSTIO] X TURBO MUX[2] |MUX[1]|MUX[0]
0 0 0 1
0 0 0
13 g;?;“f Read | 0x0C POR VASA | VASE LD X x | x| x
14 Sty?;”z Read 0x0D | VCOSBR[4]|VCOSBR[3]|VCOSBR[2]| VCOSBR[1] VCOSBR[0]|ADC[2]| ADC[1]| ADC[0]
0= Y07 T T/ Wi,
1= @81 HF L) i,
X =Tk,
x2. N Jiss MSBEF 747
BIT NAME BIT LOCATION (0 =LSB) | DEFAULT FUNCTION
X X Don'’t care.
Sets the most significant bits of the PLL integer-divide number (N).
N[14: = 11
[14:8] 6-0 00000 Default value is N = 950 decimal. N can range from 16 to 2175.
3. NOJisELSBHFa
BIT NAME BIT LOCATION (0 = LSB) DEFAULT FUNCTION
Sets the least significant bits of the PLL integer-divide number (N).
N[7: 7- 1011011
[7:01 0 0110110 Default value is N = 950 decimal. N can range from 16 to 2175.

10
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ST R HIE & e e,

HFDVB-SHIZE #&F4%

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 hWEfSERM DS ERS

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
1 = Divide by 4 (default)

CPS

Charge-pump current mode. Users must program to 0 upon
powering up the device.

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.

MAXIMN
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x7.VCOF R

BIT NAME BIT LOCATION (0 = LSB) DEFAULT

FUNCTION

VCO[4:0] 7-3 11001

Controls which VCO is activated when using manual VCO
programming mode. This also serves as the starting point for
the VCO autoselect mode.

VAS 2 1

VCO Autoselection (VAS) Circuit
0 = Disable VCO selection must be program through 1°c
1 = Enable VCO selection controlled by autoselection circuit

ADL 1 0

Enables or disables the VCO tuning voltage ADC latch when
the VCO autoselect mode (VAS) is disabled.

0 = Disables the ADC latch

1 = Latches the ADC value

ADE 0 0

Enables or disables VCO tuning voltage ADC read when the
VCO autoselect mode (VAS) is disabled.

0 = Disables ADC read

1 = Enables ADC read

*®8. RERNAET TR

BIT NAME BIT LOCATION (0 = LSB) DEFAULT

FUNCTION

LPF[7:0] 7-0 01001011

Sets the baseband lowpass filter 3dB corner frequency. 3dB
corner frequency = 4MHz + (LPF[7:0] - 12) x 290kHz.

RO EHFEFSR

BIT NAME BIT LOCATION (0 = LSB) DEFAULT

FUNCTION

STBY 7 0

Software standby control.

0 = Normal operation

1 = Disables the signal path and frequency synthesizer, leaving
only the 2-wire bus, crystal oscillator, XTALOUT buffer, and
XTALOUT buffer divider active

Don’t care.

PWDN 5 0

Software power-down control.

0 = Normal operation

1 = Shuts down the entire chip, but leaves the 2-wire bus active
and maintains the current register states

Don'’t care.

BBG[3:0] 3-0 0000

Baseband gain setting (1dB typical per step).
0000 = Minimum gain (0dB)

1111 = Maximum gain (15dB typical)

12
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F£10. XEIFFH

BIT NAME BIT LOCATION (0 = LSB) DEFAULT FUNCTION
X 7 X Don't care.
PLL enable.
PLL 6 0 0 = Normal operation

1 = Shuts down the PLL

Divider enable.
DIV 5 0 0 = Normal operation
1 = Shuts down the divider

VCO enable.
VCO 4 0 0 = Normal operation
1 = Shuts down the VCO

Baseband enable.
BB 3 0 0 = Normal operation
1 = Shuts down the baseband

RF mixer enable.
RFMIX 2 0 0 = Normal operation
1 = Shuts down the RF mixer

RF VGA enable.
RFVGA 1 0 0 = Normal operation
1 = Shuts down the RF VGA

RF front-end enable.
FE 0 0 0 = Normal operation
1 = Shuts down the RF front-end

K1, Wil FFH

BIT NAME BIT LOCATION (0 = LSB) DEFAULT FUNCTION

Charge-pump test modes.

000 = Normal operation (default)

001 = Crystal translator ECL to CMOS path

CPTST[2:0] 7,6,5 000 100 = Both source and sink currents enabled

101 = Source current enabled

110 = Sink current enabled

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

X 4 X Don't care.

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

ToReo ° 0 0 = Turbo mode off, used for CP test modes (default)
1 = Turbo mode on, used for LD function
LDMUX[2:0] 21,0 000 REFOUT output.

000 = Normal operation; other values are not tested

MAXIMN 13

0cLeXVIN



MAX2120

EENEETHELES,
FFDVB-SfI% B 1B 5%

R12. WEFTNFFHR

BIT NAME BIT LOCATION (0 = LSB) FUNCTION
Power-on reset status.

POR 7 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
Indicates whether VCO autoselection was successful.

VASA 6 0 = Indicates the autoselect function is disabled or unsuccessful VCO selection
1 = Indicates successful VCO autoselection
Status indicator for the autoselect function.

VASE 5 0 = Indicates the autoselect function is active
1 = Indicates the autoselect process is inactive
PLL lock detector.

LD 4 0 = Unlocked
1 = Locked
X 3-0 Don't care.

F13. REFH-257FH#

BIT NAME

BIT LOCATION (0 = LSB)

FUNCTION

VCOSBRI[4:0]

7-3

VCO band readback.

ADCI[2:0]

2,10

VAS ADC output readback.
000 = QOut of lock

001 = Locked

010 = VAS locked

101 = VAS locked

110 = Locked

111 = Out of lock

14
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24 BT EO
MAX2120 % A2k 2CH A B 1180, B H T HREZ(SDA)
FIER FTHF 2% (SCL)ZH /% . SDA FIISCL i 4t T MAX2120 F1
F P B 2 (A B W AE , B AP 2 AT 5 400kHz . B4k
B IR 3h, EE w4 SCLE S #1145k
PG . MAX2120 0 251, REHS /2 1% FHE 1) 3 = il 4%
WOk FEHSEIR. N TENSKEIE, SDA.
SCL T 13 71 b FEL B (1k QB 8 K)Hr £ i FL T
A SCLI 3 J& 4% i 1 A2 8504, MAX2120 g A 505 5 1
A F AT BOHE D FF B9 AN B b R 4 (8 0 B AN 1A
ACK/NACK). SCLH %0 k& B i, SDA Hds w20 {3 ¢
FasE. Y4 SCLIE & N & TR, SDARIALH =4 Hil1E
B(1§ 2% STARTHISTOP #4¥%541) . k=W, SDA.
SCLA#R &R FF i HLF-.

STARTHISTOP £ 14
T P2 A FHSTART £ 14(S) 3 sh i, SCL A= HL R,
SDA M 25 H P Bk 738 g ik B F B 7= 4 START . E#
FHTESTOP &4 (P) F & IR f& 5, SCL A HFRl, SDAM
B HL - B ) v L B2 A2 STOP 4544«

B & FE R & 55 1
BObE e i A 2P A — A B AL (ACK) B8R B iz
(NACK). F#HI#AMAX2120 (M EHF)#B 4 7= A b AT
HT PN AR S, SR AU X IS A (58 L1 ik
M) TR Z BOFs SDARLAR,  F G AR S A 5 FiL - 45
[ P 17 RS E A (R LT

AT PR AENE AR S, BMCLAEXT R AY B Rk o B T
ZHHE SDAL R, F H AR B i iy HLF- JH 8] 5 35 SDA
AR P TR0 FELF- 0 B2 2 7 T LA 0 ) 2 AL 1 s £ % -
TE B WA R B0 R G0 K AR iy, B8 A% i vl BB SR AL
Bl R R WG, e 2 3 4 1 e 6 AUFE i e 3 2% i

A -

MAXIMN
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Mt
MAX21204 — A7 MMtk , START &4 5 shil 15 )5 & ik
ik, Mtk B 9 SR E 8 1100000, 70 HHE 2 S5 RS
8NL(R/W) P LR o 5 1
MAX21203E £ % £ START 14, M bk X k8 START 514
Kk, YRR MR, B SDA HL AR — S 4l
JEAPEAT IV 2 SR JE MR R/W AL HE & 0 B & 2% B
(E1).

SLAVE ADDRESS
I Y
I 1 1 0 0 0 0 0
sop RAT ACK
L [ 1
|
Se | 1 2 3 4 5 6 7 8 9
B 1. MAX2120 M i 47
S8

BWBIE&S2ZIE, MAX2120 foifr M8 E — 94
B L ELEN TR,

ERMFE T &k B3 fl# & I START &4 b6 f5 1 7
PLHEAE . 1AL B HI(R/W = 0). MAX21207E i 2 #2
WM A7 35 )5 & HACK. $RIG, Bk 327 #0200k He
TGRS — DA b ik 2R BN S EE 15
WA ab) . SR ER R & T b, IBaEi
il EK — D H AR E TR SRR
ARAIFEE A . WRER S E A FF4AE, MAX2120
SR ACK. F# 48 n] DL MAX2120 b 2 5 0
WitEh G, ELRRYEE AESENNERT A4, warld
FEHESTOP & 28 b A . #E E3hil 487 4 STOP &5
HREMA L.
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TEREEZHIESR,
JFFDVB-SHIRE 1EZ%

E 2 Fr 45 B 0x0E. 0xDS FIOXEL B A ZF1E#%0-2.

A
F e H BB MAX 2120 (9 25 14 . MAX 21204218
BB 4 5 S X AT AR RS T -1 RRR ST 7-2)
N2 &5 8 il ge .
L JE AT IR T 2k £ 45 2 & H ) START 2% 141 77 M b
HE IRREEEHIRW = 1). MAX21207E 55 T 2050 M b

b5 995 A ACK . SR A 45 % iR & A RO T R 12
PBURZS 74 -1 55 7 A, A U WOR ot B
WJE, EEGSEIORS T2 AN A . XN,
Pl g AT L= A2 ACK. NACK 3 STOP 4% 43 ¢ 11 132 J1 4 .

1] 3 T 2 - 2 o e T BB A7 ) 1)«

WRITE WRITE WRITE DATA WRITE DATA WRITE DATA
DEVICE |RAW | ACK | REGISTER | ACK | TO REGISTER | ACK | TO REGISTER | ACK | TO REGISTER | ACK
START | ADDRESS ADDRESS 0X00 0x01 0x02 stop
1100000 0 | — 0x00 — OXOE = 0xD8 = OXOET —
B2, : 55 0x0E. 0xDSFIOKE] 5 A &7 #80-2
WRITEDEVICE | v | aox | READFROMSTATUS | . | READ FROM STATUS | ACK/
START ADDRESS BYTE-1 REGISTER BYTE-2 REGISTER |NACK | sTOP
1100000 1 — — — — —
E3. Hl: M A
16 MAXI/MN




WHAES
MAX212048925MHz % 2175MHz 78 Bl (/) RE {5 5 B 42 2845
FIHEATVQE S, e AT HFDBS EiS#R M .

RFHIA

MAX2120 Y REH A I FRICECHN 75Q, HFEZE -1 RE
A, ESH MA T IEH .

RF 2z #5151
MAX2120 BA — 4> A 22 84 45 AR MR A R 2%, AT DLSR it
T3dBHYRFH 455G . AR HI(VGO)TEE 0.5V (/g
W) £2.7V (K I) -

B A TIZ K #S
A AR 1 g H oy B ROBOR 2R 4R A 15dB 1 AT g A2 1 25 S
#$K 1dB. VGA 125 a] 38 1 SPI™ 4 11 3% B 45 1 25 /7 2 10
BBG[3:0]# 4 7HC & -

A EIE R 7S
MAX2120 605 — A r 4nfe 7B BRI 2%, Z I
I A8 14)-3dB A5 2R A S % B A B A e A LPF[7:0] 347
BCE, LPE[7:01M %A T =Roe g

(f_30B —4MHz)

LPF[7:0]dec =
0.29MHz

+12,

HA g BB MHz.

TZURYE A5 A 49 T AR AMHZ 2 40MHz 8 B I 5, #34F
P YRR O IR T OB B AR B S B, L 2 BE A -3dB A
EAiSEDNIOR:CyI IS

SPL/Z Motorola, Inc.lJRi#F.

MAXIMN

RN BT,
FIFDVB.SHIG &/ 18 7 5

THERE T
N T PRIETQ i i A9 3hZSTu e, 75 2 IHBR BRI . 7EIDC+
ANTDC-Z [B] 3 4% — AN 2%,y Ll =7 i D8 U 2%
FEQDC+ A QDC- 2 [1] 4 2 — > HL 284 Al Q 1t 3 13 188 JE
. BRAFSMIHLAE /N T 4TF, B — A MMy 400Hz
Je A 0 v T U A -

XTAL#R:% 28

MAX2120 9 & S i Bk i . S 5 W Bh e s 435045 F
Wi Zupas. HInFHEAS RSB, EEESR/MT 150Q
F4MHz gy A, LTS A LS R 40pF. ISR AR F 4MHz
ik, EXKARL) THEZER.

VCO B #1i£#E(VAS)

MAX2120 04524 41~ VCO, AYRIF @A & VCOAF 74
B VCO[4:01i1E#E . IFik VCOILFAE R E T -2 37 17 48
(W 13).

MAX212038 7] DL# VCO 717 25 1) VAS & % 45 = HL T2k
Hhk#EVCO, — HEEFHNHLSB 17 #5(REG2), BIAJ
JAEVASTEF .

MBEANTBRYFEFEFRIANSTHMSBFFR, N5
LSBEHEHFHRLAREEAN, UEEIVCOREEINEE.
VCO[4:0] 3 £ #5 5 A B VCOBUANE y VCO B Zhik £ 1
&R

RS, REF-15 741 VASENLF0, RHH
Sk FEREC A% h#EE, VASERMVASAEAL,
I 48 19 VCOIE R BPR S 772 77 A7 (LK 13). InAE
R, VASATEO, VASEE L. RUHERCHLWER
AR GIERVCO, XU A AL E 1 2] VCO 7
TE SR UMY I T -

T 2E BIESHFMAX2112IMAX2120 VAS I HIZEIL
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3{zADC
MAX21208 — AP ER3 ADCE# | VCO J#1% 5| 1
(VTUNE). iXA~ADC flF#&E VCOM SR Zs.
F14HEHE T ADC BB FVCO S E s~ . VCOHE shik#
TP “VASHIE” B N ik — 4~ VCO, VCO LI
IR E A PR RRA RN “BlE Tl .
ADC &40 5 Sei@ it B AL VCO 2 17 e (19 ADE (i i fig . i it
SFADC 8 gmFE(ADL = D&ifE ADC ik, ADCHE &
WRAERESF T 2F TR E13).

= 14. ADCEHEMBEIRE

ADCJ2:0] LOCK STATUS
000 Out of Lock
001 Locked
010 VAS Locked
101 VAS Locked
110 Locked
111 Out of Lock

F15. FHREN

FERE FIFFPLAR R

MAX2120 7] 33 [2C 2 1% B brfE TAER . A A
RS . B 2 2 77 28 9 PWDN L B 3 48 v HL F I
RS XFPEEUR, BR T 24D, BT HEHED
oW, (EAKSRREASTL B MAX2120 1745 .

P A7 4 B STBY (o & N IZ 8w P, SRR E AR L
M XA A& N . MR R 4. XTALZ
AR FIXTAL ZE o3 iitae b T TARIRES

LT, S AT B X 2 BT A5 B R A7 A7 17
wCE, DUGEFE & F U1 3 I F TR R Ak .
BN T A7 A L TT R P M, P R B
100psJ5 A T ABC B 5 A7 4, R ISEE T RR AR

HIREE

PCBAi JRj i) 2% MAX2120 8-l tl, RF(ES B0 AEs,
DLW RE RSG5 . BT A s | 4 I BEL T A2 45 19 1% B
%, NTHIEIER T/E, #RJE &0 05 ) s 52 51 f
W Z . FEREETERZ T, DOE R R ERR
RR . FERFSIZ 2 R A 24t fl, BIKGESHEE.
B Voo 5| AT e R R B 53T 5| 00 0 8 E — A4
InF [ 25 % FEL 2

POWER-DOWN CONTROL CIRCUIT STATES
MODE SIGNAL 2-WIRE DESCRIPTION
PWDN BIT STBY BIT PATH INTERFACE XTAL
Normal 0 0 On On On All circuits active.
Power-Down 1 0 Off On Off 2-wire interface is active.
2-wire interface, XTAL, and XTAL
Standby 0 ! off On On buffer/divider are active.
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B T (EF8 B
SERIAL DATA
INPUT/OUTPUT
SERIAL CLOCK
INPUT Ve
MA/w—i uln
MA-$ T
% pp—
= — < - = S &
2 & %] I =} =} =]
e [ w m w w2 o
vee re2 -, |- I=----1- - i et - - ..
v E 1 //l [ NAXI/MN DC OFFSET —— 21
cC I 7”:' INTERFACE LOGIC MAX2120 CORRECTION 3 B ouT
; —VCC_RFI|.._,: [ ANDCONTROL LPFBW _| ’
T | ‘
- GND
—ET BASEBAND
RF INPUT REIN OUTPUTS
AN GC1
o T | FREQUENCY £
° . 1 VCC_DIG
— VCC_LO SYNTHESIZER i b T
VCC ]
; Ivcc_vco REFOUT —
L | e s
+ L f=
DHEES

PROCESS: BiCMOS
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5T 8 B B % ZZ S o
FFDVB-SHie & & Z# %

#HERGEEE
R FORME () B E T RE AR BRI RS, WRF R 33 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L__5x5 20L_5x5 BOL S5x5 | 381 Sx5 | 40 55 PKE 12 £2

[SYMBOL |MIN [NOM.[MAX.| MIN. [NOM] MAX.| MIN. [NOM.| MAX.| MIN.[NOM.[ MAX.| MIN. [NOM.[NAX. caDES NN RO T | v, T Tvax.
A |o70{075]080[070{0.75|0.80[0.70 [0.75|0.80 [0.70] 0.75] 0.80| 0.70]| .73 0.80 Tiess—2 | 300 | 210 | 220 | 200 | 2.0 | 3.20
Al 0 looa[oos| 0 |oor]aos]| 0 looe]oos]| o [002]aos] o [ao2fa0s T1655-3 | 3.00 | 310 | 3.20 | 300 | 310 | 320
a2 020 REF. 020 REF. 020 REF. 0.20 REF. 0.20 REF. T16SSN-1 | 300 | 210 | 3.20 | 300 | 330 | 320

0.25)0.30 | 0.35|0.250.30 | 0.35)0.20 | 0.25) 0.30 | 0.0 0.25) 0.30| 015 | 0.20| 0.25
4.90{3.00 | 510 4.90]35.00 | 5.10 {4.90 | 5,00 | 5.10 | 4.90| 5.00 | 5.0 4.90 | 5.00 | 510

; T2055-3 300 | 310 | 320 | 3.00 | 310 | 320
E 490]5.00)510]4.90]|5.00] 5.10 |4.90 15,00 | 5.0 | 4.90]| 500 540 [4.90|5.00 | 510

e

K

L

Te055-4 3.00 | 310 | 3.20 | 3.00 | 330 | 320

0,80 BSC. 0.65 BSC. 050 BSC. 0.50 BSC. 0.40 BSC. TE0SS-S | 315 | 325] 335] 315 | 325/ 335

oz - | - loas] - | - loes| - | - [ees| - | - E'T'T T20S5M-5 | 315 | 325 2.35| 215 | 325| 335

030 [0.40 [050[0.45]0.55] 0.65]0.45]0.55 [ 0.65[0.30 [ 0.40] 0.50] 0.30] 0.40] 050 T2955-3 | 315 [ 325[335) 315 [325) 335

N 16 20 28 32 40 T2855-4 260 | 270 | 280 | 260 | 270 | 280
ND 4 5 7 8 10 T2855-5 | 260 | 270 | 280 | 250 [ 270 [ 280
NE 4 5 7 8 10 T2855-6 | 315 | 325] 335 315 [ 325] 335
JEDEC VHHB WHHC WHHD-L WHHD-2 —- Te835—7 | 260 | 270 | pa0 | 260 | 270 | 280

T2655-6 313 | 325 335| 315 | 325 335
Teg3sN-1 | 315 | 325 335| 315 | 325 335

NOTES:! T3255-3 300 | 310 | 320 | 300 | 310 | 320
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994, T3255-4 | 300 | 310 | 320 | 300 | 30 | 3:20 |
2 ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255M-4 | 300 | 310 | 320 | 300 | 340 | 320
9, N IS THE TOTAL MUMBER OF TERNINALS. T3255-5 | 3.00 | 310 | 320 | 3.00 [ 340 [3.20
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTIIN SHALL T3259N-1 | 300 [ 310 [ 320 [ 300 | 310 | 320
CONFORM 70 JESD 95-1 SPP-012. DETALLS OF TERMINAL # IDENTIFIER ARE T4035-1 | 240 | 350 | 3.60 | 240 | 350 | 260
OPTIONAL, BUT MUST BE LOCATED VWITHIN THE ZONE INDICATED. THE TERMINAL #L T4055-2 | 340 | 350 | 360 | 340 | 350 | 360

IDENTIFIER MAY BE EITHER A MOLD DR MARKED FEATURE.
A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
025 nm AND 0.30 mn FROM TERMINAL TIP.
£E\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION
A COPLANARLTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS VELL AS THE TERMINALS.
9., DRAVING CONFORMS TO JEDEC MD220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3, Te855-6, T40S5-1 AND T4055-2.
D VARPAGE SHALL NOT EXCEED 040 rm,
1. MARKING IS FOR PACKAGE DORIENTATION REFERENCE ONLY. 9,
12, NUMBER DF LEADS SHOVN ARE FOR REFERENCE ONLY. EDE?I%OLNII)TJQ& /I’IIJ‘I/I’I
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, 0,035,

e PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
APPROVAL ‘ DOCUMENT CONTROL NO. REV.

21-0140 K

—DRAWING NOT TO SCALE—

%

Maxim bR ZE 4

1t 8328154 HREI4wA5 100083
EHIE: 8008100310

FiE: 010-62115199

f£E: 010-6211 5299

Maxim AXf Maxim =g LISMIG AT (T LB 3 JH 7 2, th AR AEREG R AT . Maxim (R BF 7E(EATRTIE] . A7 (T(T 34 11 HT 42 T 16 2075 05 PR FIHL S 1 BOFY .

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

© 2007 Maxim Integrated Products MAXIM & Maxim Integrated Products, Inc. B M AR

0cLeXVIN


http://www.maxim-ic.com.cn/packages

