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ABSOLUTE MAXIMUM RATINGS

Vee 10 GND_ -0.3V to +3.9V Junction Temperature ..........cccocvvviiiiiiiiii +150°C
All Other Pins to GND_...........cc..cocoeeniin. -0.3Vto Vg + 0.3V Operating Temperature Range ...........cccccceveene. -40°C to +85°C
Continuous Power Dissipation (Tp = +70°C) - Storage Temperature Range ...-65°C to +150°C
TQFN-EP Multilayer Board Lead Temperature (soldering, 10S) .......ccccovviiiiiiiinenns +300°C
(derate 34.5mW/°C above +70°C)........cc.ccccevenne.. 2758.6mW Soldering temperature (reflow) ........cccooeivviiiiiiiiiiceinn, +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TQFN
Junction-to-Ambient Thermal Resistance (64a) .......... 29°C/W Junction-to-Case Thermal Resistance (6c)........c......... 1.7°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

DC ELECTRICAL CHARACTERISTICS

(Measured using MAX2870 EV Kit. Vo = 3V to 3.6V, Vgnp_ = OV, fRer_IN = 50MHz, fppp = 25MHz, Ta = -40°C to +85°C. Typical
values measured at Voo_ = 3.3V; Ta = +25°C; register settings 00780000,20000141,01005E42,00000013,610F423C,01400005;
unless otherwise noted.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Supply Voltage 3 3.3 3.6 \
| , minimum output power, single channel 8.5
RFOUT_ Current Consumption RFOUT. - PP - 9 mA
IRFOUT_, Mmaximum output power, single channel 25 29
Total, including RFOUT, both
Both channels channel (Note 3) 144 180
Supply Current enat?led, Each output divide-by-2 10 15 mA
maximum
output power lccveo + lccrr (Note 3) 75 95
Low-power sleep mode 1

AC ELECTRICAL CHARACTERISTICS

(Measured using MAX2870 EV Kit. Vo = 3V to 3.6V, Vgnp_ = OV, fRer IN = 50MHz, fprp = 25MHz, frroyt_ = 6000MHzZ,
Ta = -40°C to +85°C. Typical values measured at Vo = 3.3V, Ta = +25°C, register settings 00780000,20000141,01005E42,00000
013,610F423C,01400005; unless otherwise noted.) (Note 2)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS

REFERENCE OSCILLATOR INPUT (REF_IN)

REF_IN Input Frequency Range 10 200 MHz
REF_IN Input Sensitivity 0.7 Vee. Vpp
REF_IN Input Capacitance 2 pF
REF_IN Input Current -60 +60 uA
PHASE DETECTOR

Phase Detector Frequency Integér-N mode 19 MHz

Fractional-N mode 50

Maxim Integrated 2
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AC ELECTRICAL CHARACTERISTICS (continued)

(Measured using MAX2870 EV Kit. Vo = 3V to 3.6V, Vgnp_ = OV, fRer IN = 50MHz, fprp = 256MHz, frroyt_ = 6000MHzZ,
Ta = -40°C to +85°C. Typical values measured at Vo = 3.3V, Tpa = +25°C, register settings 00780000,20000141,01005E42,00000
013,610F423C,01400005; unless otherwise noted.) (Note 2)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
CHARGE PUMP
, CP[3:0] = 1111, RggT = 5.1kQ 5.12
Sink/Source Current mA
CP[3:0] = 0000, RggT = 5.1kQ 0.32
Rset Range 2.7 10 kQ
RF OUTPUTS
Fundamental Frequency Range 3000 6000 MHz
Divided Frequency Range With output dividers (1/2/4/8/16/32/64/128) 23.4375 6000 MHz
VCO Sensitivity 100 MHz/V
Frequency Pushing Open loop 0.7 MHz/V
Frequency Pulling Open loop into 2:1 VSWR 70 KHz
2nd Harmonic Fundamental VCO output 40 dBc
3rd Harmonic Fundamental VCO output 34 dBc
2nd Harmonic VCO output divided-by-2 20 dBc
3rd Harmonic VCO output divided-by-2 21 dBc
Maximum Output Power fRrOUT_ = 3000MHz (Note 4) 5 dBm
Minimum Output Power frRrouT_ = 3000MHz (Note 4) -4 dBm
o -40°C <Tp < +85°C 15
Output Power Variation (Note 4) dB
3V<Vpe <36V 0.2
Muted Output Power (Note 4) -31 dBm
VCO AND FREQUENCY SYNTHESIZER NOISE
10kHz offset -83.5
100kHz offset -111
VCO at 3000MHz
1MHz offset -136
5MHz offset -149
10kHz offset -75
VCO Phase Noise (Note 5) VCO at 4500MHz 100KkHz offset 104 dBc/Hz
1MHz offset -130
S5MHz offset -145.5
10kHz offset -71.5
100kHz offset -100.5
VCO at 6000MHz
1MHz offset -128.0
5MHz offset -143.5
In-Band Noise Floor Normalized (Note 6) -223 dBc/Hz
1/f Noise Normalized (Note 7) -116 dBc/Hz
In-Band Phase Noise (Note 8) -95 dBc/Hz
Integrated RMS Jitter (Note 9) 0.45 [oF]
Spurious Signals Due to PFD Frequency -87 dBc
VCO Tune Voltage 0.5 2.5 \

Maxim Integrated 3
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DIGITAL 1/0 CHARACTERISTICS
(Vee_ = +3V 10 +3.6V, VgNp_ = 0V, Ta = -40°C to +85°C. Typical values at Voc_ = 3.3V, Tp = +25°C.) (Note 2)

PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS

SERIAL INTERFACE INPUTS (CLK, DATA, LE, CE, RFOUT_EN)

Input Logic-Level Low 0.6 Vv
Input Logic-Level High VoH 1.5 Y
Input Current e/l -1 +1 pA
Input Capacitance 1 pF
SERIAL INTERFACE OUTPUTS (MUX_OUT, LD)

Output Logic-Level Low 0.3mA sink current 0.4 Vv
Output Logic-Level High 0.3mA source current Voo - 0.4 Vv
Output Current Level High 0.5 mA

SPI TIMING CHARACTERISTICS
(Vece_ = +3Vto +3.6V, Vgnp_ = 0V, Tp = -40°C to +85°C. Typical values at Voc_ = 3.3V, T = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CLK Clock Period tcp Guarantegd by SCL pulse-width 50 ns
low and high
CLK Pulse-Width Low tcL 25 ns
CLK Pulse-Width High tcH 25 ns
LE Setup Time tLES 20 ns
LE Hold Time tLEH 10 ns
LE Minimum Pulse-Width High tLEw 20 ns
Data Setup Time tps 25 ns
Data Hold Time tDH 25 ns
MUX_OUT Setup Time tMs 10 ns
MUX_OUT Hold Time tvH 10 ns
Note 2: Production tested at Ta = +25°C. Cold and hot are guaranteed by design and characterization.
Note 3: frerin = 40MHz, phase detector frequency = 40MHz, RF output = 3000MHz.
Register setting: 00780000,20000141,01005E42,00000013,610F43FC,01400005
Note 4: Measured single ended with 27nH to V¢ Rgr into 50Q load. Power measured with single output enabled. Unused output
has 27nH to Voc_gr with 50Q termination.
Note 5: VCO phase noise is measured open loop.
Note 6: Measured at 100kHz with 50MHz Connor-Winfield CWX813 TCXO with 500kHz loop bandwidth.
Register setting: 803A0000,8000FFF9,81005F42,F4000013,6384803C,001500005
Note 7: 1/f noise contribution to the in-band phase noise is computed by using 1/fnoise + 10log(10kHz/foFFsET) +
20log(frr/1GHz). Register setting: 803A0000,8000FFF9,81005F42,F4000013,6384803C,001500005
Note 8: frerin = 5OMHZ; fprp = 25MHZz; offset frequency = 10kHz; VCO frequency = 4227MHz, output divide-by-2 enabled.
RFOUT = 2113.5MHz; N = 169; loop BW = 40kHz, CP[3:0] = 1111; integer mode.
Note 9: frerN = 50MHZ; fppp = 26MHz; VCO frequency = 4400MHz, frroyt_ = 4400MHz; N = 176; loop BW = 40kHz,

CP[3:0] = 1111; integer mode.
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(Measured with MAX2870 EV Kit. Vo = 3.3V, Vgnp_ = OV, fRer N = 50MHz, Ta = +25°C, see the Testing Conditions Table.)
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(Measured with MAX2870 EV Kit. Voc_ = 3.3V, VgNp_ = 0V, frer_IN = 50MHz, Ta = +25°C, see the Testing Conditions Table.)

2113.5MHz FRACTIONAL-N PHASE NOISE 2679.4MHz FRACTIONAL-N PHASE NOISE 2679.4MHz FRACTIONAL-N PHASE NOISE
vs. FREQUENCY (LOW-SPUR MODE) vs. FREQUENCY (LOW-NOISE MODE) vs. FREQUENCY (LOW-SPUR MODE)
70 s 70 - 70 .
-80 g -80 g -80 s
o i o ] o sy
Z -100 N Z -100 \ Z -100 |
€ 110 h € 110 N € 110 N
= N\ = N ] N
2 420 . 2 420 2 420 Ny
= N = \ = N
& 130 { & 130 ! & 130
2 \ 2 - 2
a- -140 ™ a- -140 a- -140 |
y \L
150 150 150
160 160 160
70 70 70
1 10 100 1k 10k 1 10 100 1k 10k 1 10 100 1k 10k
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
SUPPLY CURRENT vs. FREQUENCY
SUPPLY CURRENT vs. OUTPUT POWER (ONE CHANNEL ACTIVE, SUPPLY CURRENT vs. OUTPUT POWER
SETTING (ONE CHANNEL ACTIVE, 3GHz) MAXIMUM OUTPUT POWER) SETTING (TWO CHANNELS ACTIVE)
140 o 250 . 180 : .
130 Ta=+25C 2 20 E m iV
0 T ig5eC e 210 i z 160 Ta=+25°C e
—_ A=+ — - o —
g \/( £ 190 Rt € 150 >
= % = 7 N = ///\
= 10 / Z 170 R Z 140 S
£ 100 = T | § g |Ta=sC be £ 13 VAR
3 = 3 T T TR 3 7
Z o =1 Z 130 Ta=-40°C \ g | =
3 % 3 10 o A 10
90 100
70 70 9%
60 50 80
00 01 10 11 10 100 1k 10k 00 01 10 11
PWR SETTING FREQUENCY (MHz) PWR SETTING

Maxim Integrated 6



MAX2870

23.5MHzZ6000MHz 5> 4/
HEHNT G R EE/VCO
BRI T (EH14 (%)

(Measured with MAX2870 EV Kit. Voc_ = 3.3V, VgNp_ = 0V, frer_IN = 50MHz, Ta = +25°C, see the Testing Conditions Table.)
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. . REGISTER | LOOP | MAX2870 EV KIT COMPONENT VALUES
TOC TITLE REF | 'PFD | SETTINGS | FILTER | C13 |R1+R2| C14 | RO | C12 | COMMENTS
(MHz) | (MHz2)
(hex) BW (Hz) (F) (®)] (F) () | (F)
80B40000,
3.0GHz VCO 80000141, VCO bits set
OPEN-LOOP 0000405A, for 3GHz
PHASE NOISE NIA- 1 NIA T 00013, output,
vs. FREQUENCY 648020FC, VAS_SHDN = 1
00000005
80B40000,
4.5GHz VCO 80000141, VCO bits set
OPEN-LOOP WA | N | 00004054, for 4 5GHz
PHASE NOISE XX00013 output,
vs. FREQUENCY 648020FC, VAS_SHDN = 1
00000005
80B40000,
6.0GHz VCO 80000141 VCO bits set
OPEN-LOOP WA | N | 0000405A for 6.0GHz
PHASE NOISE XX00013, output,
vs. FREQUENCY 648020FC VAS_SHDN = 1
00000005
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f f REGISTER | | MAX2870 EV KIT COMPONENT VALUES
REF PFD
TOC TITLE (MHz) | (MHz) SETTINGS TITLE Cc13 R1 + R2 Cc14 RO c12 COMMENTS
(hex) (F) (9] (F) (@ | (F)
803C0000
3.0GHz 80000141
CLOSED-LOOP 00009EA42,
PHASE NOISE 50 25 E8000013, 40k 0.1p 120 0.012u | 250 | 820p
vs. FREQUENCY 618160FC,
00400005
805A0000,
4.5GHz 80000141,
CLOSED-LOOP 00009EA42,
PHASE NOISE 50 25 E8000013, 40k 0.1p 120 0.012u | 250 | 820p
vs. FREQUENCY 618160FC,
00400005
80780000,
6.0GHz 0080000141,
CLOSED-LOOP 00009E42,
PHASE NOISE 50 25 EAQ00013, 40k 0.1p 120 0.012u | 250 | 820p
vs. FREQUENCY 608C80FC,
00400005
904MHz INTEGER-N 82350000,
800007D1
MODE PHASE E1065FC2
NOISE AND SPUR 40 0.8 ’ 16k 0.1p 806 3300p | 1201 | 470p
2C000013
PERFOMANCE
vs. FREQUENCY 6020803C
' 00400005
2687.5MHz 94FF0000,
INTEGER-N PHASE 803207D1,
NOISE 010A1E42,
AND SPUR 40 0.5 BOOOOOAS, 5k 0.1p 1000 6800p 300 | 0.01p
PERFORMANCE vs. 6090803C,
FREQUENCY 00400005
— oosaets0
FRACTIONAL-N 81005FCZY
PHASE NOISE 50 25 ’ 40k 0.1p 120 0.012u | 250 | 820p
E8000013,
(LOW-NOISE MODE)
vs. FREQUENCY 609C8OFC,
' 00400005
— cosscnsd
FRACTIONAL-N E1005FCé
PHASE NOISE vs. 50 25 ' 40k 0.1p 120 0.012u | 250 | 820p
E8000013,
FREQUENCY 609C80FC
(LOW-SPUR MODE) 0400005
Maxim Integrated 8
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; ‘ REGISTER TOC MAX2870 EV KIT COMPONENT VALUES
REF PFD
TOC TITLE (MHz) | (MHz) SETTINGS TITLE C13 |R1+R2| C14 RO ci12 COMMENTS
(hex) (F) (€) (F) Q) | (F)
2679 4z 00358160
FRACTIONAL-N 01005E42Y
PHASE NOISE vs. 50 25 ' 40k 0.1p 120 0.012u | 250 | 820p
B20000A3,
FREQUENCY 6010003C
(LOW-NOISE MODE) 00400005
2679 4z 00358160
FRACTIONAL-N 41005E42Y
PHASE NOISE vs. 25 ' 40k 0.1p 120 0.012u | 250 | 820p
B20000A3,
FREQUENCY 6010003C
(LOW-SPUR MODE) 00400005
SUPPLY CURRENT ggggggg?
vs. OUTPUT POWER 01005E42, APWR swept
SETTING 50 25
00000013, from 00 to 11
(ONE CHANNEL
ACTIVE, 3GHz) 610F423C,
' 01400005,
SUPPLY CURRENT ggggggg?
vs. FREQUENCY 01005E42‘ N and F values
(ONE CHANNEL 50 25 00000013’ changed for
ACTIVE, MAXIMUM 61OF4ZSC’ each frequency
OUTPUT POWER) 01400005
003C0000,
SUPPLY CURRENT 20000321,
vs. OUTPUTPOWER | | . |01005E42, gmg :;‘vi t
SETTING (TWO 00000013, from 00 1o ?1
CHANNELS ACTIVE) 610F43FC,
01400005
SUPPLY CURRENT ggggggg?
vs. FREQUENCY 01005E42Y N and F values
(TWO CHANNELS 50 25 ' swept for each
00000013,
ACTIVE MAXIMUM 610F43FC frequency
OUTPUT POWER) 01400005
00250120,
20320141,
00004042, CDM changed
PLL LOCK vs. TIME 40 40 000000A3, 40k 0.1p 120 0.012u | 250 | 820p from 00 t0 01
0184023C,
01400005
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5| BIPE &
= = 58
TOPVEW o 2 g o 2 8 d 4
2 X252 23 S
PR
1025 | 16 ] vee s
RROUTEN[260 1 15 | RrouTBLN
onp_DiG [271 | - 114| mrours_p
Voc_pig | 28 . 113 | rroUTAN
RN L MAXBBZO T Rrouap
MUX_OUT 30} | B IR
esolari o 1 10| veoeu
Vpp_sp | 32 1 9 | GND_PLL
tiiaiiaiiailsiieiiviie
X = 4 W E 558
o = @ 8| S' g
= S5
TQFN
5 i A
ElY:! AR ThEE
1 CLK BT BN, ECLKY EF BB BRI FR2NB AT FE,
2 DATA BABERA, KHBTEIENMSBER, 3MLSBRFFFesl,
3 LE AHFERAN, LERTISBEN, SHEERNTERNOEIERHEDER NPFS,
4 CE SRR, ZHEEBTXMNEG, BRRETSHERS,
5 SW REPETF R, FRREHEERN, EEZERERESE,
6 Vee_cp HERER, EBERARERRIIHKE,
7 CP_OUT HEREH, EEEIMBIREREZEAN
8 GND_CP HERM, EEFERRN, TEEETRBIER,
9 GND_PLL | PLL#p, %% @piRt, FEEEIRBIEE,
10 Voo PLL PLLEE, XBEARRERESIHKE,
11 GND_RF RFfrtitth, EEZEBREN, TEZEIIRDBESR,
12 RFOUTA_P | & @ RIT KRS HAKER, BITRFIEHE R5000 Bk #E 68,
13 RFOUTA_N | & 4R 7F BRFH HAB fi, BiTRFIE 7 B 3500 5 % 1 & 88,
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51 R AR (L)
Bl B Ih&E
14 RFOUTB_P £ HIRFFRRFH H B IER, BiTRFIE B 60057 #iE #E B8R,
15 RFOUTB_N £ HIRFFRRFH HBO NG, BITRFIE B 60057 2k # % B8R,
16 Vce RF RFiﬁu:’:H*Dﬁﬁ%EE/ﬁ ERBERERESIHBE,
17 Vee veo VCO®ER, BT XM BAZHEENUR,
18 GND_VCO VCOHh, ZEEEIIFEMIZE,
19 NOISE_FILT VCOIEFE £48, LL_HJF% 55 R E
20 TUNE VCORHIAN, EEEIIRBIRESE,
21 GND_TUNE VCORH A B g, EEEMIEHIRE,
22 RSET B RERCERA, BT EEEM, BFRE&Z/NCPER: Icp = 1.63/RgeT x (1 + CP)o
23 BIAS_FILT VCORF X4, BT IUFBEZHEN,
24 REG EEBEEMME, BYIUFBEEZEEM,
o5 LD gggﬁ)ﬁ/m I, HUNERNABESHEE, RPENABEREY, EZELESESTHFRUHN
26 RFOUT_EN RF% H 5 8¢, i’iﬁﬁ%qzﬁjtﬁlzﬁﬂﬂ
27 GND_DIG Hragt, EEETERRM, FTEEESE R,
28 Vee DG BrHEeR, %ﬁ%ﬁ}iiiﬁgmﬁ]?ﬁﬁo
29 REF_IN SEMGBA. ZHADTEBA, FHEESBED e pIg2e SEENBESTRBE,
30 MUX_OUT FRERBMIFBETEERL, Z2N%K6,
31 GND_SD S-AEEIRE N, ERET BERN, TEEEERIIRITER,
32 Vee_sb S-AEHISS R, ABBRRERNSIMKE,
— EP BIRE, EEE HRIRM,
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E2ih il

440
MAX2870&% O BIESN A BN Rk F 788, T8
BI290I B = B R ALIMSB) A 4B, 3P HIEBUALL(LSB)A
SR Mit, BiT4%E O(SPHEHFHEREIE, MSBE
Blo LEABBX B FN, ZECLKH EFHE#H ADATAR B
BIHES, ZALEM EFEE29 M EEE M P 3 th ik 7 Fr i
K Fes, LBE, BPAIURBREFFSE,
FHEBIZRBIMF A 0x05. 0x04. 0x03. 0x02. 0x01f0
0x00, WZMHITWER, URNEHEE, XTIUERF
RENEMEE, ESEFTEFRIRBE,

MAX2870

23.5MHzZ6000MHz 5> 4/
HEHNT G R EE/VCO

F 17 0x06 T B IEMUX_OUTHER, B SFIREBEMUX =
1100, AT EBHEEFE, BLEBAZHEK, %i%321F
FAMICLK, RERBLEBAZHES, XiACLKEPE, DATA
SIMAE2NH AN T REESZESHBHERK, &G
LA AN0, BTFRTEFHFR6, BE, FERE—
4D E B, & FR0x06BIMSBH INE T — NI $h B4 T %
B, FEETRA29M 0 ERESS (B2, ERFE
220x068ILSB/E, AP T ERMUX = 0000,

ThEE
i#id % BSHDN = 1 (F782, H5R)RECESIWENE
BEBT, EMAX2870BTRIFEZR,

. ltes
LE_\\ § . {cp :

Wew

-
! tLEw !
e

DATA

X

—> D *—  —pilps-—

&1. SPIft

DATA DON'T CARE
LE
CotH
CLK ‘
()() :
1 29 30 31 32 3 34 D% D36
MUX_OUT ><

2. %I 1L s HRIE

Maxim Integrated
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MAX2870

23.5MHzZ6000MHz 5> 4/
HEHNT G R EE/VCO

DIVIDE-BY-2 — MUX PFD

REF_IN MUX —— R COUNTER
>

B3 ZEHHHA

SER N

EERMAREEACMOSE M, MAEZEHGEZBHE TR
HPE, <WERXT, ZBARBEASHE, BlEEHEEE,
SENMMABREBETIEFENN - 28K, FES
ZEHEME(DBR = 1), R ASEH AW ASNERS A
100MHz; *ASE{EMeEE, SEHMmAMER
) A200MHz, &/N\&E 5K A 10MHz, RiTE88 80
/NI AT, mASIMEEA1023,

2. 9., EMRITHEZEXE
KHBINEHTNRE

fpeDp = fREF X [(1 + DBR)/(R x (1 + RDIV2))]

fREFR RN S E BT s NS K, DBR (F7F882, %25
£I)i% Bfrerf N ZHAE R0 1), RDIV2 (FF82, &
2441)1% BFRer#I24 37 4% (01 1); R (F 7882, 223
NMEFI1AN) A0 T RES FHEPITEEENZE1023),
ST DENDIER, mAfprpABOMHz, X FEENS
R R, H105MHz, RST (7282, #3f1) = 18F, R
SIES T RFE AL
TR ¥E B 5k BIRFH H 4 R (fRrouTa) R EVCOSR E (fyco) .
N. FFOM, 0 F= .
RIETRFOUTATIDIVART F 28 R (F17854(22.20)) 1% BDIVA.

fvco = fRFouTA X DIVA
WHRFB = 1, (DIVAKRATFPLLR BRERE).
(N + (F/M) = fyco/fPrD
WHRAIFB = 0, (DIVALTFPLLR REFE)EDIVA < 16:
(N + (F/M) = (fyco/fpFD)/DIVA
W RFB = 0, (DIVARAFPLLR #E &) EDIVA > 16:
(N + (F/M) = (ffyco/fpFD)/16

N4 16RINIT £ 28 89 £ {E(16£65535), o 81L& 72508
3015118 B; MA 2 E#E(2E4095), oiB IS & 728160

Maxim Integrated

143 IRE; FADEANBREOEMOD-1), JRITFHF
0143 R E, DENERXT, &R/INEH19, &AN
E 44091, RST =1 (F #2882, FE3fL), NITHE o RFF
S, DIVAARFE I MR EOET), TBIFHFH4
£922:2000 1% B, SALLEB2PVARE,

RF BRI R B T URE -

If BDIV = O (& #7884, $EN), fRrouTB = fRFOUTA.
If BDIV = 1, frrouTB = fvco.
EBH/H9HNS IR
ﬁi‘iiﬁﬁlNT: 1 (%’ﬁ%&o; %311&); ﬁ%gﬁ,\lﬁiﬁ*ﬁ
RNo TEAEEHNSMERE, BATUELDFA(FFE2,
FEOM) BN, PUSPHRKENIEE ABRBENIMRER,
BITIREINT = 0 (F 77880, $311), ®EHF BN IE
No Mo, ®ELDF = 0 (77882, HF8u), ®EBAFTHEN
SHRPHER AR,
WRBHETEAESENSIERER, B 2EBREF = 08, ¥
REFESENS BN, B =E R, AR XFIBERLE,
QD%FO‘] = 1 (%ﬁg‘g5s %241&)5 D‘“J%F = OETJ-’ %%14: E
B EBH SRR,

KHEZFIB TR
BUHNEBETRERABASIMRSETS > @ BEFICP (FF
282, B2 EFIMN)RE, 2RWT.

IcP = 1.63/RseT x (1 + CP)
ARNTENDIER T OZRE, BEBTRLMEECPL
=1 (FF281, FIOMEFE2M);, HTFEHNIFEL,
®EBCPL = 0, AR/NEBENSFERXTHES, RES
RBHERNCPOC = 1 (17881, #311460), MUBLER
BRI RE 2, T oBNAIER, ®RBECPOC
= OO

13



TRI =1 (FF882, BN, BETRGHTEFSHEER,;
TRI = OBY, fh A EMREN,

WRRABERRABREIERS, TRTEBSRM, I T
EEREIRL S, REPDP =1 (F#F82, F6M); IF
AR BEER 28, REPDP =0,

MUX_OUTFasiita#a
MUX_OUT:4 £ oh g i 1 i, BT W 82MAX287089 &
MALTLINEE, MUX_OQUTHIEREE AR TEIEHL, MUX
(77882, 28 EFH260) AT XM NHMUX_OUTE
S(MFK6),
®ELD (77885, 23N EF22M), TEILDE LK
WA, I TFEFHHEEN, ®ELD =01, HFIHEKE
MEBURTF & MBHER, 2BNSERT,RELDF =0;
BHNMIER T, BELDF = 1, BEHFIEE WEE
RE, BESERIFR2,

A ALD = 10 BEEMPHEE N, ZEXT, LDAFRK
B, ZESEELFIERR,

PIETHE
BURBREHEER THEEYANE, ZERXEKRCP =
0000 (7282, 12 EFEON), A KB R EBERE
WD AR, Hbh—NHEEASBEN/4, 5S—HEA
REMEKN3/M, BAWBEEZE®FAMSWZE, B/IHE

F1. YN IREF BRI

MAX2870

23.5MHzZ6000MHz 5> 4/
HEHNT G R EE/VCO

FEZEESWERERESEEZE, COM =01 (FFHE
3, FI16EE150N)E, ERVASERTIREPE, Rk
SUEHE, BHREARECP = 1111, BEESIHMSWAS
FEEzAH, BFIREIRESEMRBEIEE N BEN/4, 21T
AFREENBNARZE, MEMHEBRLIETE, B
SEIRESBAEX, BTRNEE.

tFAST-LOCK = M x CDIV/fReF

X, MAKRERE, COIVARD 2INERE, B BIMR
EEINE IR K 28 0 8 B B ECDIVIRE

RFOUTA+Ff1IRFOUTB=+
BHEEFEWRESE BRI ERFE L, BT MIRFE R
BS0O B AEEE K 4te, BT BMNRFA_EN (17884,
#5)FIRFB_EN (77284, #8fr), UM rfFaEsisE b
EEEZEs%Ht, 0T EITH3IMRFOUT_ENENZES
B (RSB K B (2 )R H A EEm
ERH AT RT MR d . APWR (FF84, $4UE
#£31)mHRFOUTA, BPWR (&84, $7UE$6R)E
HIRFOUTB, Z0%HINESEE . -4dBmZE+5dBm, H%E
$KA3dB, HHBIIS00HEE EREBE, BigH L)
EIEEA. -AdBME+5dBm, EE S K H3dB, HHEIRIE
mBEM, EBEMAKSEER, ATHLBETIER, EX
BAEHNERTH(LHER), WRXBERHE, REFEH
B % ) DT AR o R 3% s 3548 R T 2,

LOCKED UP/DOWN | NUMBER OF LOCKED | UP/DOWNTIME SKEW
PFD FREQUENCY LDS LDP TIME SKEW (ns) CYCLES TO SET LD TO UNSET LD (ns)
< 32MHz 0 0 10 40 15
< 32MHz 0 1 6 40 15
> 32MHz 1 X 4 40 4
F2. BEINS ST St 46
LOCKED UP/DOWN | NUMBER OF LOCKED | UP/DOWNTIME SKEW
PFD FREQUENCY LDS LDP TIME SKEW (ns) CYCLES TO SET LD TO UNSET LD (ns)
< 32MHz 0 0 10 5 15
< 32MHz 0 1 6 5 15
> 32MHz 1 X 4 5 4

Maxim Integrated
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R G
B4R B4 IR ST OVCOR LR, S ERREEI6D
FHH, VCOE R I 4 % %3.0GHzE6.0GHz, 143K
BE R O 28 B0 B 1 2 3 ETUNEBI Ao TUNERIA A T35 81
VCO,

FIEADC
3IADCAFHEERVCOIFIE BE, ADCHE T ®IL 57886
M S22 E 2010 3B, ADCSE B R3FT o
AR, BFEEBHIEIECEN, BFRusERNTT
BENARE B,

VCOB shi£FE(VAS) K 21
WERVAS_SHDN = 0 (F7F883, 525601), HFFROEKE
% @ # R FHVCOR, MEVCOE zhik SRSV E .
WERVAS_SHDN =1, THVCONM FE1EFEVCO,
RS $PBS AR B A50kHz, HIBSHIEE, X EBS
HATA .
BS = fRer/50kHz

R, fRer A ENEINE, BS (FHFHE4, FI1MUEFE12
MNNEAANEREBEONEYR, URITESTNBSET
1023, M|i& &EBS = 1023, 20 Rfrerfk F50kHz, Mg E
BS = 1, H®EIEHVCOF BN EH10/f8s0

RETUNE (77883, 2440 AT FRESEZILVAS B 5hiBiE
Thet, WERRETUNE = 1, 3fITUNE ADC#& M EVCOR#l
B & (VTune) ERBZE0005 11 IRAR, VASHE B 8 5hiE
. INERRETUNE =0, WZEIFiZThaE,

Maxim Integrated

MAX2870

23.5MHzZ6000MHz 5> 4/
HEHNT G R EE/VCO

&3. ADCEVCORKZE

ADC VCO STATUS
000 Out-of-lock, VTynE < 0.5V
001 In-lock, 0.5V < Vryng < 0.7V
010 In-lock, 0.7V < VTynE < 1.3V
011 Not used

100 Not used

101 In-lock, 1.3V < VTynE < 2.1V
110 In-lock, 2.1V < VTynE < 2.5V
111 Out-of-lock, VTyng > 2.5V

HBERN
SIS, SEOLINEP/M x 360°F KRFH AR, 45
EH XA, {8 AT 5 B R s 22

BRUTSEREREA.

1) AR T A E A8,

2) BIIREP = M x {FHAEAL Z}/360°, REEXN TS
BB AL AE G &

3) BT IR ECDM = 10, fEREMEMEZ,

4) 2£2CDM = 00,

R aRC
BUERH=ZFTAAHNB THERR, BRFHIIETRE
MR, BAEERA, BITRESDN = 10 (FF#2,
HI0M EH29R)HSDN = 11, RENTE BN HER,
TR, AP THERESIEN AN THEERR,

15



MAX2870

23.5MHzZ6000MHz43 %41/
BEHNS G B as/VCO
B Fre flfir i BF

BHNEERXES NS L ERERT,
RS E, FRHFIELSE, IEREMUY S RATIRE, RERRT, SHEHESRKRE,

R4, F1F380 (Mbik: 000, BXIAE: 007DO000HEX)

i {izID A EX
INtN or Frac-N 0 = FEREDENIER
31 INT Mode Control 1= FEREBHNSIER
LDFRLth AR B A ST R AR o
30:15 N[15:0] Integer Division | REBRIBSMMRBHBEIBHNS L) HTFBEER, RFMN16E
: ' Value 65535 T HEEHE; WT/EERX, RFMA19E4,091WEHE,
WESEE.
000000000000 = O (JLFOIfziit B8)
143 FRAC[11:0] IF.ralctlonaI 000000000001 =1
Division Value | ———-
111111111110 = 4094
111111111111 = 4095
2.0 ADDR[2:0] Address Bits HFas bt fr

5. FfEas1 (Muit: 001,

ZRINE: 2000FFF9HEeX)

i

{izID

B

EX

31

CPOC

CP Output
Clamp

RE B R AR,
0 = CPXUTHY, ZEIECPH i F{
1= CPXUTE, BERECPHIM MM (ABEENIPERXT BT NHELER)

30:29

CPL[1:0]

CP Linearity

BWECPEMEER,

00 = 2 FCPELMEHER(BEHNER)
01 = FHECPE M EHER (N HNER)
10 = 1RE8

11 = &8

28:27

CPT[1:0]

Charge Pump
Test

WEEFRURER,

00 = HEHER

01 = RE

10 = BB CPE NGRS
11 = 3BH CPEEANRAER

26:15

P[11:0]

Phase Value

REMENE, SREBREALD.
000000000000 = 0
000000000001 = 1 (¥#%#)

111111111111 = 4095

Maxim Integrated
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MAX2870

23.5MHzZ6000MHz 5> 4/
HEHNT G R EE/VCO

5. FfFae1 (Mbik: 001, BRINME: 2000FFF9nEex) (£5)

i frID 2 EX
BT REf\cONDEE, SNEH, . BARTHBHXRIND, BF
FEOHTMER,
Modulus Value 000000000000 = ~f£
14:3 M[11:0] (M) 000000000001 = ~f#H
000000000010 = 2
111111111111 = 4095
2:0 ADDR[2:0] Address Bits | F st s

6. FTFEE2 (Mutk: 010, BRIA{E: 000040424ex)

fir {ID AR EX
PR N EEIFT,
31 LDS LoD | 0 = PFD < 32MHz
P 1 = fPFD > 32MHz
BERB RN (I EFEE T ),
Frac-N Noise 00 = fRIR R
30:29 SDN[1:0] Mode 01 =R
10 = R Z: 8=
11 = REHER2
B EMUX_OUT3| I &R B (MSBHAL i F & %3205)
0000 = =% H
0001 = D_VDD
0010 = D_GND
0011 = R4MASL % H
28:26 MUX[3:0] C';/'r?ﬁ?atf;n 0100 = N4 28
9 0101 = I BHAKE T
0110 = HF g
0111:1011 = &8
1100 = EFF506 MUX_OUTEE B AR THEIEHH o
1101:1111 = R
Reference EEEEZEER,
25 DBR Doubler Mode 0 = X NS E0T e 55028
1 = FRESEIT 55728
Reforence Dive | REEENMBER,
24 RDIV2 Mode 0 = ZHSEI 42540
1 = FRESEITE2 590
BEBSEZNHR), BFFROFITRER,
Reforence 0000000000 = 0 (715 f)
23:14 R[9:0] Divider Mode | 0000000001 =1
1111111111 = 1023

Maxim Integrated
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R6. FTFEEE2 (Mudk: 010,

MAX2870

23.5MHzZ6000MHz 5> 4/
BEHNIIME L ES/VCO

BRAME: 00004042pex) (£)

i

{izID

B

13

REG4DB

Double Buffer

REREFRN,
0=2%1k
1= fE8E

12:9

CP[3:0]

Charge-Pump
Current

WERERBR, LMAMA (RseT = 5.1kQ)s BEHFEE0B TRER,
0000 = 0.32

0001 = 0.64

0010 = 0.96

0011 =1.28

0100 = 1.60

0101 =1.92

0110 =224

0111 = 2.56 [ICP = 1.63/RSET x (1 + CP<3:0>)]
1000 = 2.88

1001 = 3.20

1010 = 3.52

1011 =3.84

1100 = 4.16

1101 = 4.48

1110 = 4.80

1111 =56.12

LDF

Lock-Detect
Function

BB ERNDI .
0 = D EIN SR BIAE M
1 = BHENMAPHERN

LDP

Lock-Detect
Precision

WEPRENBEE,
0 =10nS
1=6nS

PDP

Phase Detector
Polarity

REEMEBIRM,
0 = (AT RAH R BN RE)
1 = E(BF RIS K 88 A0 48 H R BB K 38)

SHDN

Power-Down
Mode

RERMER,
0=%HMEX
1 = BIFXRUT

TRI

Charge-Pump
Three-State
Mode

REBHR=SER,
0=12%1F
1= fE8E

RST

Counter Reset

RETHREMER,
0=%HIfE
1= REONIHEBR SN

2:0

ADDR

Address Bits

it

Maxim Integrated
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MAX2870

23.5MHzZ6000MHz 5> 4/
HEHNT G R EE/VCO

R7. FTFE53 (Motk: 011, ZRIA{E: 0000000BnEX)

fir {izID B EX
£ FVASHE, FaiiEFVCOFMVCOFIH .
31:26 VCO[5:0] VCO 990000 = VCoo
111111 = VCO63
WEVASIRESMER
25 VAS_SHDN VAS_SHDN 0 = f##EVAS
= & FVAS
1% BVASX IRIZ A I R o
24 RETUNE RETUNE 0=ZIFVASTEERESCEKN BAR
1 = FREVASTEEESCE R A%
23:18 Reserved Reserved £%, ®EH000000,
17 Reserved Reserved R, ®EAHNO,
EERSIMBEL,
Clock Divider | 00 = XMETEF 54728
16:15 CDM[1:0] Mode 01 = FREREBIE
10 = HARIHER
1 =1#8
B2 B £P 43 m EE
000000000000 = R~
) Clock Divider 000000000001 =1
14:3 COV[11:0] Value 000000000010 = 2
111111111111 = 4095
2:0 ADDR[2:0] Address Bits | HF st

Maxim Integrated




MAX2870

23.5MHzZ6000MHz 5> 4/
BEHNIIME L ES/VCO

8. ZF1FE84 (Mt 100, BRIA{E: 6180B23CHex)

i fzID AR EX
31:26 Reserved Reserved RE, ®EHN011000,
25:24 BS_MSBs[1:0] | Band-Select MSBs | $ER#%EHEMSB, & WA[19:12],
BVCOE B ANIT# s RIRIER,
23 FB VCO,\;?E‘;MCK 0=
1= B4,
BBRFOUT_#H #4igs =, REG4DB = 18, BFHEFHBOHTNE
Fo
000 = 14341, 3000MHz < frroyTa < 6000MHzEY
001 = 24341, 1500MHz < frroyuTA < 3000MHzEY
) ) RFOUT_ Output | 010 = 44341, 750MHz < frrouTta < 1500MHzEY
22:20 DIVA[2:0] Divider Mode | 011 = 854, 375MHz < frrouTa < 750MHZEY
100 = 164341, 187.5MHz < frroyTa < 375MHzHE
101 = 32434f1, 93.75MHz < frpoyTa < 187.5MHzHY
110 = 64941, 46.8756MHz < fRrouTa < 93.75MHzHY
111 = 12844, 23.5MHz < frroyTa < 46.875MHzEY
WEFHIE R 2L, MSBRT(25:24],
0000000000 = =&
. ) 0000000001 =1
19:12 BS[7:0] Band Select 0000000010 = 2
1111111111 = 1023
11 Reserved Reserved REB, ®EAMNO,
10 Reserved Reserved REB, ®EAMNO,
1% BRFOUTBHI i B2 5%,
9 BDIV RFSaLtJJ zgggf“t 0 = VCO4 4%
1 = VCOEM
REBRFOUTBH AR,
8 RFB_EN RFOU,\E dg“tp“t 0=%IF
1= g
WEBERFOUTBRIRMIHThE, & W RFOUTAJ+FIRFOUTB+ER 4,
00 = —-4dBm
7:6 BPWR[1:0] RFO%LEVSUtp“t 01 = —1dBm
10 = +2dBm
11 = +6dBm
RERFOUTAR R =,
5 RFA_EN RFOU,%\ dg“tp‘“ 0=%IF
1= {8
WEBRFOUTARIIRMIHEThER, S0 RFOUTAJ+FIRFOUTB+ER 4,
00 = —4dBm
43 APWR[1:0] RFO%EAV\VSUtp“t 01 = —1dBm
10 = +2dBm
11 = +6dBm
2:0 ADDR[2:0] Register Address | FfFas#bilt

Maxim Integrated
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MAX2870

23.5MHzZ6000MHz 5> 4/
BEHNIIME L ES/VCO

+R9. FTFES5 (Mbk: 101, ERIAE: 004000054gx)

iz fizID AW EX
31:25 Reserved Reserved fRE8, & EA0000000,
WEF = ONMBHELR,
24 FO1 FO1 0 = Z0RF[11:0] = 0, ‘E BN MER
1 =tRF11:01 =0, WEHRBEHNIER
wWEKIEIESI T
.| 00=1%
23:02 LD[1:0] Lociuaif;: PNt o1 - g
10 = B PAIEN
M=5
21:19 Reserved Reserved R, ®EH000,
18 MUX MUX MSB REMUX_OUTS|E = (1 3 77282 [28:26])
17:3 Reserved Reserved fRE8
) . Register = -
2:0 ADDR[2:0] Address Fires s
#10. H1F86 (RiELSFERN)
iz ivd]»] AR EX
31:24 — Reserved REB
Power On POREBURS
23 POR Res_et - 0 = EEEBIPOR,
1 = % REEBPOR (FEFHHRIAE)
22:20 ADC[2:0] VTUNE_ADC | 3EBRVTyNE BADCEEL (L 182ADCES 43)
19:9 — Reserved =&
BEELE T ERVCO,
8:3 V[5:0] Active vco | 000000 = Veoo
111111 = VCO63
Register = ~
: : = H )
2:0 ADDR[2:0] Address B A7 AT

Maxim Integrated
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MAX2870

23.5MHzZ6000MHz 5> 4/
HEHNT G R EE/VCO

47 o7 B i

L | L L L] e
w —
S = = 3 o
| — 7 w o = S __l_
D =< & = =1 S = 38 {9 T
— — — = B — Voo R =
Poa 23 22 i P200 1190 18 A7 T
T06PI0 <— 2 25 | g |LCCr %
RFOUT_EN |- . 3 3 P >
FROM GPIO —— =1 26 | | ! 5 |RFOUBN |
fffffff ! i RFOUTB
””” T . | RrouTe_P
__|_ GND_DIG 57 | s _| s I
T—o L = | ! P |—>
— Vee_pig 28? 3 3 L1 RFOUTA_N
——————— 3 MAX2870 ! RFOUTA
REFIN |- | e RFOUTA_P
T — @ ! I —— >
mux_our [y N =
| . | | 7| 6N
GND_SD |7 ’ i o Vec
Veeos — | + =
Voo_so | e GO UL VA
”””” —  Veokr
{9 ! A
= =A A b = 5 5 o
st £ so@ g 3l o L
= 85 % p
Vee_PLL {9 =
FROM
GPIO _T_
o SPl T
> INTERFACE = :I’
L

FOR BEST PERFORMANCE GENERATE
THREE SUPPLIES USING SEPARATE LDOs.

Vce _RF
Vee_pig
Vee_PLL

Maxim Integrated

22



MAX2870
23.5MHzZ6000MHz 47 £/

BHEND A RE/VCO

— Nt (=
EMEE #HEREE
ETyr B E | B—tf WERITNHENEEENEERB(GNER), FEEchina.
MAX2870ET s A0 CZ 185 32 TOFN-EP* maximintegrated.com/packages, #&5T &, HIERMPH+",

+ 3R (Pb)/fF & RoHSFR /& B9 # 3,
*EP = #IEH,

Maxim Integrated

# - URRROHS KT, HER P TRESTRNERFH,
EBHRERSHERX, SROHSKEL X,

AT

HERE

MRS

REBRRS

32 TQFN

1325545

21-0140

90-0013
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MAX2870

23.5MHzZ6000MHz 5> 4/
HEHNT G R EE/VCO

1&1T/h#E
BT T A ;) 1E% T
0 4/12 RHIRA —
B EE. &, BAIRTHBZEHNERZLNE, FHVCOBNERVASIREN, &
1 7/12 K8 13, 15, 20
Maximit R 7 &b

1L7T832815# HBEI4%F3100083
25 800810 0310

Fi%: 010-6211 5199

f£E . 010-6211 5299
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