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ABSOLUTE MAXIMUM RATINGS

AllVCC_Pinsto GND.........ooooviiiiiiiiiiiiiiee -0.3V to +3.6V Continuous Power Dissipation (Ta = +70°C)

All Other Pinsto GND..........c.coo... .-0.3V to (Vce + 0.3V) 40-Pin Thin QFN (derate 35.7mW/°C above +70°C)....2857mW

RFIN, Maximum RF Input Power ..., +10dBm WLP (derate 10.8mW/°C above +70°C)......c..cccceevvenenn. 704mW

ESD RaliNg ..o 1kV Operating Temperature Range ...........c..ccoeeeenee. -40°C to +85°C

Short-Circuit Duration Junction Temperature ............coocooiiiiiii +150°C
IOUT, QOUT, CPOUT, XTALOUT, PWRDET, SDA, Storage Temperature Range ...........ccccceevvenn. -65°C to +150°C
TEST, LTC, VCOBYP ....oiiiiiiiiiiicee e 10s Lead Temperature (soldering, 10S) ........cccoocevviiiiniiiens. +300°C

CAUTION! ESD SENSITIVE DEVICE

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

(MAX2160 EV kit, Vcc = +2.7V to +3.3V, Vac1 = Vacez = 0.3V (maximum gain), no RF input signals at RFIN, baseband 1/Os are open
circuited and VCO is active with fLo = 767.714MHz, registers set according to the recommended default register conditions of
Tables 2-11, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +2.85V, Ta = +25°C, unless otherwise
noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
SUPPLY
Supply Voltage 2.7 2.85 3.3 \
Receive mode, SHDN = Vcc , BBL[1:0] = 00 44 535 A
Supply Current (See Tables 15 Standby mode, bit STBY = 1 2 4
and 16) Power-down mode, bit PIWDN = 1, EPD = 0 5 40
Shutdown mode, SHDN = GND 0 10 WA
ANALOG GAIN-CONTROL INPUTS (GC1, GC2)
Input Voltage Range Maximum gain = 0.3V 0.3 2.7 V
Input Bias Current -15 +15 uA
VCO TUNING VOLTAGE INPUT (VTUNE)
Input Voltage Range | 0.4 2.3 \
VTUNE ADC
Resolution 3 bits
Input Voltage Range 0.3 2.4 \
110to 111 Vcc-04
101 to 110 1.9
100 to 101 1.7
Reference Ladder Trip Point ADC read bits 011to 100 1.3 Vv
010 to 011 0.9
001 to 010 0.6
000 to 001 0.4
LOCK TIME CONSTANT OUTPUT (LTC)
Bit LTC =0
Source Current - uA
Bit LTC =1 2
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DC ELECTRICAL CHARACTERISTICS (continued)

(MAX2160 EV kit, Vcc = +2.7V to +3.3V, VGgc1 = Vaez = 0.3V (maximum gain), no RF input signals at RFIN, baseband 1/Os are open
circuited and VCO is active with fLo = 767.714MHz, registers set according to the recommended default register conditions of
Tables 2-11, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +2.85V, Ta = +25°C, unless otherwise
noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX UNITS
SHUTDOWN CONTROL (SHDN)
Input-Logic-Level High 0.7 xVce \
Input-Logic-Level Low 0.3xVce V
2-WIRE SERIAL INPUTS (SCL, SDA)
Clock Frequency 400 kHz
Input-Logic-Level High 0.7 xVce \
Input-Logic-Level Low 0.3xVce \
Input Leakage Current Digital inputs = GND or Vcc +0.1 +1 uA
2-WIRE SERIAL OUTPUT (SDA)
Output-Logic-Level Low | 0.2 v

AC ELECTRICAL CHARACTERISTICS

(MAX2160 EV kit, Vcc = +2.7V to +3.3V, fRr = 767.143MHz, fL0 = 767.714MHz, fgg = 571kHz, fxTaL = 16MHz, VGac1 = Vaee = 0.3V
(maximum gain), registers set according to the recommended default register conditions of Tables 2-11, RF input signals as speci-
fied, baseband output load as specified, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +2.85V,
Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
MAIN SIGNAL PATH PERFORMANCE
Input Frequency Range 470 770 MHz
Minimum Input Signal 13-segment input -98 dBm
Maximum Voltage Gain CW tone, Vgc1 = Vaee = 0.3V, bit MOD = 1 104 dB
Minimum Voltage Gain CW tone, Vgc1 = Ve = 2.7V, bit MOD = 0 2 dB
RF Gain-Control Range 0.3V < Vgct1 <27V 38 43 dB
Baseband Gain-Control Range 0.3V < Vgce < 2.7V 57 67 dB
In-Band Input IP3 (Note 2) +4 dBm
Out-of-Band Input IP3 (Note 3) +16.7 dBm
Input IP2 (Note 4) +16 dBm
Input P1dB CW tone, Vgc1 = Vace = 2.7V, bit MOD =0 0 dBm
Noise Figure Vac1 = Vae2 = 0.3V, Ta = +25°C (Note 5) 3.8 5 dB
Image Rejection 42 52 dB
Minimum RF Input Return Loss fRF = 620MHz, 50Q system 14 dB
LO Leakage at RFIN -100 dBm
IF POWER DETECTOR
Resolution 3 bits
Minimum RF Attack Point Power at RFIN -62 dBm
Maximum RF Attack Point Power at RFIN -48 dBm
Detector Bandwidth 3dB RF bandwidth +35 MHz
Output Compliance Range 0.3 2.7 \
Response Time C14 = 10nF 0.1 ms

MAXIMV 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2160 EV kit, Vcc = +2.7V to +3.3V, fRF = 767.143MHz, fLo = 767.714MHz, fgg = 57 1kHz, fxTaL = 16MHz, VGc1 = Vaee = 0.3V
(maximum gain), registers set according to the recommended default register conditions of Tables 2-11, RF input signals as speci-
fied, baseband output load as specified, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +2.85V,
Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
LOW-IF BANDPASS FILTERS
Center Frequency 571 kHz
+380kHz offset from center frequency -6 -1.5
Frequency Response (Note 5) dB
1.3MHz -36
Group Delay Variation Up to 1dB bandwidth +100 ns
BASEBAND OUTPUT CHARACTERISTICS
Nominal Output-Voltage Swing RLoAD = 10kQ Il 10pF 0.5 Vp_p
I/Q Amplitude Imbalance (Note 6) +1.5 dB
I/Q Quadrature Phase Imbalance +2 deg
Output Gain Step Bit MOD transition from 0 to 1 +7 dB
I/Q Output Impedance Real Zo 30 Q
FREQUENCY SYNTHESIZER
RF-Divider Frequency Range 470 770 MHz
RF-Divider Range (N) 829 5374
Eg;e;nce-leder Frequency 13 26 MHz
Reference-Divider Range (R) 22 182
E:lea;jélr?siector Comparison 17 47 MHz
PLL-Referred Phase Noise Floor | Ta = +25°C, fcomp = 285.714kHz -155 dBc/Hz
S%rgs:{isson Frequency Spurious Bit EPB = 1 50 dBe
Bits CP[1:0] = 00 1.25 1.5 1.75
Charge-Pump Output Current Bits CP[1:0] = 01 1.75 2.0 2.25 A
(Note 5) Bits CP[1:0] = 10 2.10 25 2.90
Bits CP[1:0] = 11 2.50 3 3.50
ggra]légee-Pump Compliance +10% variation from current at VTUNE = 1.35V 0.4 2.2 \
gzifni';ﬁiiigume/ Sink VTUNE = 1.35V -10 +10 %
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2160 EV kit, Vcc = +2.7V to +3.3V, fRF = 767.143MHz, fLo = 767.714MHz, fgg = 57 1kHz, fxTaL = 16MHz, VGc1 = Vaee = 0.3V
(maximum gain), registers set according to the recommended default register conditions of Tables 2-11, RF input signals as speci-
fied, baseband output load as specified, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +2.85V,
Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
VOLTAGE-CONTROLLED OSCILLATOR AND LO GENERATION

Guaranteed VCO Frequency

Ta = -40°C to +85°C 1880 3080 MHz
Range
Guaranteed LO Frequency TA = -40°C to +85°C 470 770 | MHz
Range
Tuning Voltage Range 0.4 2.3 V
fOFFSET = 1kHz -80
f = 10kHz -87.5
LO Phase Noise 0.4V < VOTUNE < 2(;3V, OFFSET dBe/Hz
Ta =-40°C to +85°C fOFFSET = 100kHz -107
fOFFSET = 1MHz -128

XTAL OSCILLATOR INPUT (TCXO AND XTAL)

XTAL Oscillator Frequency

Range Parallel resonance mode crystal 13 26 MHz
élgtt';ﬂr;';';”“m Negative 16MHz < fxTAL < 18MHz (Note 5) 885 Q
XTAL Nominal Input Capacitance 13.3 pF
TCXO Input Level AC-coupled sine-wave input 0.4 1.5 Vp-p
TCXO Minimum Input Impedance 10 kQ
REFERENCE OSCILLATOR BUFFER OUTPUT (XTALOUT)

Qutput Frequency Range 1 26 MHz
Output-Buffer Divider Range 1 26
Output-Voltage Swing 0.7 Vp-p
Output Load 20011 4 kQ Il pF
Output Duty Cycle 50 %
Qutput Impedance 160 Q

Note 1: Min and max values are production tested at Ta = +25°C and +85°C. Min and max limits at Ta = -40°C are guaranteed by
design and characterization. Default register settings are not production tested; load all registers no sooner than 100us
after power-up.

Note 2: In-band IIP3 is measured with two tones at fLo - 100kHz and fLo - 200kHz at a power level of -23dBm/tone. GC1 is set for
maximum attenuation (Vgc1 = 2.7V) and GC2 is adjusted to achieve 250mVp-p/tone at the 1/Q outputs for an input desired
level of -23dBm.

Note 3: Out-of-band IIP3 is measured with two tones at frRr + 6MHz and frr + 12MHz at a power level of -15dBm/tone. GC1 is set
for maximum attenuation (Vgc1 = 2.7V) and GC2 is adjusted to achieve 0.5Vp-p at the I/Q outputs for an input desired level
of -50dBm. fRF is set to 767MHz + 1/7MHz = 767.143MHz.

Note 4: GC1 is set for maximum attenuation (Vgc1 = 2.7V). GC2 is adjusted to give the nominal I/Q output voltage level (0.5Vp-p)
for a -50dBm desired tone at frRr = 550MHz. Two tones, 220MHz and 770MHz at -15dBm/tone, are then injected and the
571kHz IM2 levels are measured (with a 550.571MHz LO) at the 1/Q outputs and IP2 is then calculated.

Note 5: Guaranteed by design and characterization.

Note 6: Guaranteed and tested at Ta = +25°C and +85°C only.

MAXIMV s
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RESEIFIE
(MAX2160 EV kit, TQFN package, Vcc = +2.85V, default register settings, Vaci1 = Veae = 0.3V, ViouT = VQouT = 0.5Vp-p,
fLo = 767.714MHz, Ta = +25°C, unless otherwise noted.)
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& :
REEERIEES)
(MAX2160 EV kit, TQFN package, Vcc = +2.85V, default register settings, Vac1 = Veaz = 0.3V, ViouT = VqouT = 0.5Vp-p,
fLo = 767.714MHz, Ta = +25°C, unless otherwise noted.)

IF FILTER IF FILTER PASSBAND
LO-TO-RFIN LEAKAGE vs. FREQUENCY FREQUENCY RESPONSE FREQUENCY RESPONSE
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REBEREMESE)

(MAX2160 EV kit, TQFN package, Vcc = +2.85V, default register settings, Vaci1 = Veae = 0.3V, ViouT = VQouT = 0.5Vp-p,

fLo = 767.714MHz, Ta = +25°C, unless otherwise noted.)

TUNING VOLTAGE vs. VGO FREQUENCY
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i ¥ S5 BA (#652 &)
iwF NITES -
TQFN WLP i i

N=2/\Y R 71 )L5EEADCER, +2.85VDE./ A XBRICEGKEL T,
20 39 VCCFLT |UFICTEDMRWIAELTI00pFDI T U2 L. GNDIC/NA /XL TL /2
S AVTFUTDISY RETEMDT S FEEEIZHALRZNTL S0,

XTAL/TCXODER, A2y INAIZEDTTCXOAN A =T L&, XTALAA
22 37 ENTCXO | A T4 E—JlEangd, 02y IO—ICLDTTICXOAND' T 1 E—T L,
XTALAOHW A F—=TIVENE T, ZDImFIE. VeclcBICTIL 7y TEnTh& T,

N—2/N2 RREEIEA S, 0.3V~2. 7VOEMEEED/N\A A 2 E—F 707

23 47 GC2 | AA. Vocs = 0.3Vid. BARIBREEICHBLET,
25 44 IOUT BEIFE D, DCTOVF I FUHHRETT,
26 — GNDBB | R—X /N> REIBAITZ > R, PCBOIZ Y RTL—UICEHRL T ES 0,
27 43 QOouUT B, &IFEA, DCT7OYF > IJAVTFUoHHNETT,
N—2/\> REEADCER, +2.85VDMRK ./ A TEBRIZEHRL TS\ HFIC
29 41 VCCBB | CEDRWIEFELTIOOpFDO OV T o Z&E L. GNDIZ/NA /YL TL/ZE 0,

AVTFUTDISY REFEMDIS Y FERBEHALIENTLIZE 0,

MAX2160/MAX2160EBG

AEVCO/NA T ZINA INZ, ImFICTEDRYUEEL TA7TOnNFO I T o0 &R LT,
32 30 VCOBYP | GNDVCOIZUMNI/NA/INZLTL EE W AVTFUHDIZ Y RET EMDIZ R
BHREEEBLENTLZE 0 TLA7I MIBLTINIEZSRBRL T ZE 0,

VCOERERADCEIR, +2.85VDE./ A XEBRICEGKEL TS\ ImFICTEDRY
33 26 VCCVCO |EEL T100pFD AT ¥z L. GNDVCOICUMIT/NA/RALTL 2SN,
AVTFUHDIZY RETEMDI S MEGEE A LIRNTLZE W,

VCOEE IS Ky PCBODIZ Y RTL—UIHHEL T 2E W, [LA 7D M

84 23 GNDVCO | g U | pEA BB LT < /220,

N N VIUNE | N AV E—F 2 RVCORBAR. PLLL—T 7 4 L5 HHETE BB BIED
BT Z DB LB LT S L,
VTUNER DTS > K, PCBOIZ Y RTL—UIZ#EHLTLEE 0 L1720 ~

36 20 GNDTUNE | (-pg | |p1EZSBL T S,

37 18 TEST | 52 ME. MEOEEITOY JRDT A NNE LCRAENET, F2ABBL TSl
Fr— SR TN, ZOHNETEEERY BIEDEETPLUL— T 7 4 L5 AN

% 10 CPOUT | mLc< iy,
Fp— UK TEBRFDCEE, +2.85VDME ./ ABEICES L TS0, BT

39 10 VCCCP | IcTEBBUTEL T 100pFD I 7 A L. GNDIC/ S /32 LTS,
NI DTS RE P EMDT S FEEESEHALANT S,

0 1 aNDep | FY— IR TEBIS Y K, PCBOYISY KT L—TEBEL T EE L,
(A7 NCELCIDEESRLT < =0,

EP — GND TIHI2ZR=Z RN R, ERICBESEZ/20I0. R—RDTZY RTL—UIIFICERHT LTS,

13, 1 . . . .o .
— 32763? 4%" | GND | U5k, PCBOYSY KTL—ITERLT EE L,
— 21 GNDLNA [LNABDIS > K, BEEELTIS Y RICEEL TR,
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3]
LO2GADERHE, TRTEBREEASNTHLS

IIXTIVLDREE TAMLDORS PLLLY RS
VCOL 2%, #lfIL2R5 . XTALARBRL X%,

HIUORBAERLDRY ZLTC2EDNDEZRZL DY
NoOBRSINTNE Y, SIMWERL XYL 2ED
AT—IALIRAITEBHENET .

100pusKWETRITNIEZ I ZE A

L5 D8R
MAX2160/EBGId. 8ED 7OV >V TILL I R5 &
2EDFERUERL X5 &MATNET, 8EADTO

®R1. LORYEBR

REGISTER REGISTER READ/ | REGISTER MS8 LS8
NUMBER NAME WRITE | ADDRESS DATA BYTE
D7 D6 D5 D4 D3 D2 D1 DO
1 TEST WRITE 0x00 TUN2 | TUN1 TUNO FLTS MXSD D2 D1 DO
2 PLL WRITE 0x01 CP1 CPO CPS EPB RPD NPD TON VAS
3 VCO WRITE 0x02 VCO1 | VCOO VSB2 VSB1 VSBO ADL ADE LTC
4 CONTROL WRITE 0x03 MOD BBL1 BBLO HSLS PD2 PD1 PDO EPD
5 XTAL DIVIDE WRITE 0x04 XD4 XD3 XD2 XD1 XDO | PWDN | STBY | QOFF
6 R-DIVIDER WRITE 0x05 R7 R6 R5 R4 R3 R2 R1 RO
7 N-DIVIDER MSB | WRITE 0x06 N12 N11 N10 N9 N8 N7 N6 N5
8 N-DIVIDER LSB | WRITE 0x07 N4 N3 N2 N1 NO X X X
9 STATUS BYTE-1 | READ — X X X CP1 CPO PWR | VASA | VASE
10 STATUS BYTE-2 | READ — VCO1 | VCOO0 VSB2 VSB1 VSBO | ADC2 | ADC1 | ADCO
R2. TAMLIRY
BIT LOCATION | RECOMMENDED
BIT NAME (0 = LSB) DEFAULT FUNCTION
Set the baseband bandpass filter center frequency. This filter's center frequency
is timmed at the factory, but may be manually adjusted by clearing the FLTS bit
and programming the TUN[2:0] bits as follows:
000 = 0.75 x fo
001 =0.80 x fo
TUN[2:0] 7,6,5 000 010 =0.86 x fo
011 =0.92xfo
100 = fo (nominal center frequency of 571kHz)
101 =1.08 x fo
110 =1.19xfo
111 =1.32xfo
Selects which registers set the baseband bandpass filter center frequency.
FLTS 4 1 1 = selects internal factory-set register
0 = selects manual trim register TUN[2:0]
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R2. FRAMLIRY(IRE)

BIT NAME

BIT LOCATION
(0=LSB)

RECOMMENDED
DEFAULT

FUNCTION

MXSD

Used for factory trimming of the baseband filters.
1 = disables the quadrature mixers for filter tuning
0 = enables the quadrature mixers

D[2:0]

2,1,0

000

Control diagnostic features as follows:

000 = normal operation

001 = force charge-pump source current

010 = force charge-pump sink current

011 = force charge-pump high-impedance state
100 = power-detector RMS voltage at PWRDET
101 = N-divider output at TEST pin

110 = R-divider output at TEST pin

111 = local oscillator output at TEST pin

&3.PLLL YR %

BIT NAME

BIT LOCATION
(0 =LSB)

RECOMMENDED
DEFAULT

FUNCTION

CP[1:0]

7,6

Set the charge-pump current.
00 = +1.5mA

01 =+2mA

10 = £2.5mA

11 = £3mA

CPS

Sets the charge-pump current selection mode between automatic and manual.
0 = charge-pump current is set manually through the CP[1:0] bits

1 = charge-pump current is automatically selected based on ADC read values
in both VAS and manual VCO selection modes

EPB

Controls the charge-pump prebias function.
0 = disables the charge-pump prebias function
1 = enables the charge-pump prebias function

RPD

Sets the prebias on-time control from reference divider.
0 =280ns
1 =650ns

NPD

Sets the prebias on-time control from VCO/LO divider.
0 = 500ns
1=1000ns

TON

Sets the charge-pump on-time control.
0=2.5ns
1=>5ns

VAS

Controls the VCO autoselect (VAS) function.

0 = disables the VCO autoselect function and allows manual VCO selection
through the VCO[1:0] and VSB[2:0] bits

1 = enables the on-chip VCO autoselect state machine

12
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&z4.VCOL2RH

BIT NAME

BIT LOCATION
(0 =LSB)

RECOMMENDED
DEFAULT

FUNCTION

VCO[1:0]

7,6

Control which VCO is activated when using manual VCO programming mode.
This will also serve as the starting point for the VCO autoselect mode.

00 = select VCO 0

01 = select VCO 1

10 = select VCO 2

11 = select VCO 3

VSB[2:0]

54,3

011

Select a particular sub-band for each of the on-chip VCOs. Together with the
VCQO[2:0] bits a manual selection of a VCO and a sub-band can be made. This
will also serve as the starting point for the VCO autoselect mode.

000 = select sub-band 0

001 = select sub-band 1

010 = select sub-band 2

011 = select sub-band 3

100 = select sub-band 4

101 = select sub-band 5

110 = select sub-band 6

111 = select sub-band 7

ADL

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

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

0 = disables ADC read

1 = enables ADC read

LTC

Sets the source current for the VAS time constant.
0=1pA
1=2uA

MAXIMV

13

9493091 XVIN/09 IS XVYIN



MAX2160/MAX2160EBG

ISDB-TO2&IX> FBIFF1—7

RS. HlHLORS

BIT NAME

BIT LOCATION
(0 =LSB)

RECOMMENDED

DEFAULT

FUNCTION

MOD

Sets the modulation mode and the baseband gain step.
0 = selects QAM mode and disables the 7dB gain step

1 = selects QPSK mode and adds 7dB of gain in the baseband stages

BBL[1:0]

6,5

10

Set the bias current for the baseband circuits to provide for fine linearity

adjustments.

00 = lower linearity
01 = nominal linearity
10 = medium linearity
11 = high linearity

HSLS

Selects between high-side and low-side LO injection.
0 = low-side injection
1 = high-side injection

PD[2:0]

3,2, 1

011

Set the AGC attack point (at RFIN).
000 = -62dBm
001 = -60dBm
010 = -58dBm
011 = -56dBm
100 = -54dBm
101 = -52dBm
110 = -50dBm
111 = -48dBm

EPD

Enables or disables the power-detector circuit.
0 = disables the power-detector circuit for low-current mode
1 = enables the power-detector circuit

14
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6. XTALS A

BIT LOCATION

RECOMMENDED

BIT NAME (0 = LSB) DEFAULT FUNCTION
Set the crystal divider ratio for XTALOUT.
00000 = XTALOUT buffer disabled (off)
00001 = divide-by-1
) 00010 = divide-by-2
XD[4:0] 7-3 00001 00011 = divide-by-3
00100 = divide-by-4
00101 through 11110 = all divide values from 3 (00101) to 30 (11110)
11111 = divide-by-31
Software power-down control.
0 = normal operation
PWDN 2 0 1 = shuts down the entire chip but leaves the 2-wire bus active and maintains
the current register states
Software standby control.
STRY 1 0 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
Enables and disables the Q-channel output.
QOFF 0 0 0 = Q channel enabled
1 = Q channel disabled
R7. RAAHEL D25
BIT LOCATION | RECOMMENDED
BIT NAME (0 = LSB) DEFAULT FUNCTION
R[7:0] 7.0 0x38 Set the PLL reference-divider (R) number. Default R-divider value is 56 decimal.

R can range from 22 to 182 decimal.

®R8. NZEBEMSBL 25

BIT BIT LOCATION | RECOMMENDED
NAME (0 = LSB) DEFAULT FUNCTION
N[12:5] 7.0 0x53 Set the most significant bits of the PLL integer-divider number (N). Default

integer-divider value is N = 2687 decimal. N can range from 829 to 5374.

®R9. NGEBRLSBL RS

BIT LOCATION

RECOMMENDED

BIT NAME (0 = LSB) DEFAULT FUNCTION
N[4:0] 7.3 11111 Set the least significant bits of the PLL integer-divider number (N). Default
‘ integer-divider value is N = 2687 decimal. N can range from 829 to 5374.
X 2,1,0 X Unused.
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®10. R7—HZANA MLIRS

BIT LOCATION
BIT NAME FUNCTION
(0 =LSB) UNCTIO
X 7,6,5 Unused.

CP[1:0] 4,3 Reflect the charge-pump current setting. See Table 3 for CP[1:0] definition.
Logic-high indicates power has been cycled, but the device has the default programming. A STOP

PWR 2 " L T
condition while in read mode resets this bit.
Indicates whether VCO automatic selection was successful.

VASA 1 0 = indicates the autoselect function is disabled or unsuccessful VCO selection
1 = indicates successful VCO automatic selection
Status indicator for the autoselect function.

VASE 0 0 = indicates the autoselect function is active
1 = indicates the autoselect process is inactive

K11, ATF—YZANA 2L IR 5

BIT LOCATION
BIT NAME (0 = LSB) FUNCTION
VCO[1:0] 76 Indicate which VCO has been selected by either the autoselect state machine or by manual
' ' selection when the VAS state machine is disabled. See Table 4 for VCO[1:0] definition.

Indicate which sub-band of a particular VCO has been selected by either the autoselect state

VSB[2:0] 54,3 machine or by manual selection when the VAS state machine is disabled. See Table 4 for VSB[2:0]
definition.

ADC[2:0] 2,1,0 Indicate the 3-bit ADC conversion of the VCO tuning voltage (VTUNE).

2B VPNA 5T —R

MAX2160/EBGIE. “U7ILTF—5S4 > (SDA) &
7Oy oS54 (SCL)TER SN2k, 12C
[hisA 5 71— %FEALFET, SDAESCLICK DT,
B5400kHzDo 0w o BKEIC L DMAX2160/EBG
EVRAIBORAEBENEZICEUET, YIXFIT
NZAETTF—5erxEZRIEL. SCLESZEmRL T,
F—IEEEHTLF I, MAX2160/EBGIE. v 2%
EDBTTF—IEEXRFEIDAL—TFNARELT
MELEZ T, EELBN\IFHEEEIRT DICIE. SDA
BLUSCLENMFINT IV Ty THIR(TKQLAE) T/ A1
BHETDRENHI LT,

BSCLYOYIHAUILDBICIEY AR ESNET,
MAX2160/EBGE DB T1/81 ~(BE W hBKUACK/
NACK)ZEm®d 2IlIS. REQIZOVIH A TILHE
T9, SDADT—%I3. SCLoO Y2/ NV ZHY\A DRI,
TERREBEMIFTIDDLENHYFT, SCLAY/\A T,
ZEL T2, SDADZLIIHIHESERB SN

16

XTI ([STARTEXUSTOPRHINIEZSR), /XA
ES—TrRWEEIF. SDASKUSCLIFEL IS/ IREE
ZHRLET,

STARTH K U'STOPRA

Y RAZIISTARTHRAH(S) TEEZRBL E£I ., START
FHlE. SCLAYNAIREET. SDAD/\1M A5 O—D
B TY, YVAZIISTOPERGH(P) TEEEZRTLET,
STOPZMAId. SCLAVNARRET., SDADO—H'S/\A
NDERBTY,

BEREBIUEERERMG

F—HEXT. BEBSEY MACK)ZIEBERS
Ev M(NACK)TRYIonEd, v EMAX2160/
EBG (RL—NIFEBIC. BERBEY MEERLET,
BEIEZERTDICIE. ZEAT/NARIIEEREIC
BRI D0V /N VR(EQ/NIVZA)DILE) T 2oD
gIlCSDAZO—(Z38®I L. 20w 2/ XA N1 DREIS
O—(CHFITDRELHIET,
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BESERUZER T DEHICIE. ZEATEEICSIC
BRID>00VT/N)VADILEY Ty DRIICSDAZ
NAIZsaEIL T, 20y 2/ 2N DRBIZSDAE
NAICHFTLET, BENEEY FOERICEIDT.
T—YEREDARINEERET DI ENTELT, SER
TINA ZHES—DISFER T AT LEBENRE LI-15E(3.
TR F T, T YERXRICEKBR LSS,
INZAYAZNIBTBEZBRATIDNELNHIFT,

ZL=T7 LR

MAX2160/EBGIZ7EY XL —T7 FL X ZfE%.
BIEZMAIBTDICITIDT KL RXZESTARTERAICHINT
TINA ZTKETDREN B E T AL—TT7 FLRIF,
MEET 11000001 ESNTINE T, 7TEY M7 LR
ICHE<E8E Y MR/W)ICK DT, FHEW E/cl3FAHA
BENMTONDNARIVET,

MAX2160/EBGIZ. STARTERMEZDHEICHES AL —T
PRLZAICHLULTCERSHELTNE T, T/ XA
AL=TF7RLZZBHTDE. ZDT/NA ZIISDA
A 2170y JHEOB. O—IJ586 L TEERS
LT, RIWEY ML TT—IDRELITEER
FoZENTEEIE).

EAHTAL U

FAAAV RELTT RLRIEESNDE. MAX2160/
EBGIZ 1 BE/-ISEHDERL DR FICVIINEE
A EEFALET,

INAY R DSTARTRER LU ZNICEKRID7EY b
DRL—TT7RLZEY hEEBAZEY MR/W=0)%
RHITIDE. EBRAFT A IILHBEBESNE T, MAX2160/
EBGlIE. RL—T 7 RLZNA MEBICZETDE.
ACKZRERITLE T, DFIC. NATYXZII. FRED
EAAREDHEL ORIDT KL X &EI L —TIIRE
TEIRELNHYFI(LIZAZT RLZIIDINTII.
R1&28RB), AL—THZEDT7 RL AW L TEELS
ITDE VRAYBEBESINET7RLADL DR HIC
1N NEESRALZENTEZT, T—HId. BEM
By M BEZTAEFNET, T—FHLIDRFICERIC
EZRAFENDE. MAX2160/EBGIZEBUACKZHITL
F9, YVAYIE. MAX2160/EBGHEEEXEICEERSS
IDE. BRI DB DRYICTF—YEHMIRLTES
AT ENTE, FHIFSTOPEGAEHEITL TEER
BRTITDZENTELT, ERATATILIE. YRIH
STOPRHEZRITIDET. BRTLFZ A

M2iF. L2 250~2IZ0x0E. 0xD8. HKXUOXE1H
INENESRAENBZRLTNET,

SLAVE ADDRESS

S 1 1 0 0

SDA

0 0 0 R/W ACK P

scL 3 1 2 3 4

BI1. MAX2160M R L—T7 RL-Z/NA K

START

WRITE DEVICE
ADDRESS

ACK

WRITE REGISTER
ADDRESS

ACK

WRITE DATATO
REGISTER 0x00

ACK

WRITE DATA TO
REGISTER 0x01

ACK

WRITE DATA TO
REGISTER 0x02

ACK

1100000

0x00

Ox0E

0xD8

OxE1

STOP

2. B LY RZ0~2DOx0E, 0xD8. HKUOXETDEEZAHA
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WRITE DEVICE i

ADDRESS RAW | ACK

READ FROM STATUS
BYTE-1 REGISTER

READ FROM STATUS ACK/

ACK BYTE-2 REGISTER NACK

START

1100000 1

STOP

3. f : F—FEmBMI L OAINBEE

ZEUYA O

Y25 HERE ) ATREIEMAX2160/EBGD L 2 X 5 1321&
DHCTY, A AV RELTT RLRAIEBESND &L
MAX2160/EBGIS™@m A DEE Y L 2 X5 (STATUS
BYTE-1&KXUSTATUS BYTE-2) DB ZBEL 95

INZAY ZIDSTARTRHE IV ZENICETTD7E Y b
DAL—T7RLZEY bEFRYEY FR/W=1)%
RTIDE. MU TAOIDBEEnE T, AL—T
7 RLZNA hEEBICRETDE. MAX2160/EBGISE
ACKZEITLEF T, DT, YAZII BLEAIEY hZ
SEERICSTATUS BYTE-1 L2 XY DB Z s HHLY .
ZONA PHEBICZESINDEEERELET,
mNT. YXZIISTATUS BYTE-2L XY DRE%=
A F T, COFRT. YAZIFACKEZIINACK
ZFEITL. DEICSTOPERMAZETL. Sl YA D)%
w9 enTEZT,

M3, FIJ L OXINVYRI D LHEARONDH%E
~LTHET,

PIVr—2a g

RFA7I(RFIN)

MAX2160/EBGIZ50QICREFCE SN, DCTOY
FOAVTUTERBEELII([REEERRE] Z

S

RFFI{FHIH(GC1)

MAX2160/EBGl. 43dBDORFFEHIHEE DA ZFE
B/ AT TamATNET, BEFE(Vec)EEIT.
0.3V (B/NER)~2.7V (BKEHR)TTI,

IFXD —i&ih2R

MAX2160/EBGIE. I FTHAICEDRMS/NT—1&igR
ZEHLTNE T, NT—IEHERRIS. fIEL 50
EPDEY MIKoTA =TIV EITrE—TIlen
7. BEMBR(TZYVIRAY N EFIEL X5 D

18

PD[2:0]EY MIL>TRET BT ENTESET (BE
B R DREBOBEIC DN TIIREESH),
B % RMS/ SO —RHBEDS LD HIET B
FI3T 2 NLUR S DBREN(T T4 MRS S
FoIS. By bD[2:0]1ICK > TPWRDETH®F
EBRTBZENTEET,

FIL— T RF/ND —Hli

IFNND—BEEDOTF A M E—RIZBREHDE—R
T, BIL—TRF/XT—HIfEZ. PWRDETIHF%GC1
HFICUMDICERIDEERLET, o7 RER
SN haAVFUOYEEMLT. BIL—TRE
BREEREL I ([IZEEERK]AZSB), 10nFD
WRI VT UHYETIINEREIE. 0.1msT9d,

F/e. BIL—TRFNXD—#HfEIZ. X—Z/N> K70
Ty EBERFHANDE—ROND—GREHBZFEDODTITD
ZEETEET, ZOBRTIE, 7OV HIZ/INT—
EHEDOEHEBEEZRHL. CDEHRZEFE D> TCCIIHF
ZUMICERELE T, BEEADE—RFIE. TP
ZZMD[2:0]1EY h&100IZ/ETDE. 12—
InEd, EBEE— RTIE. PWRDETIHFIE. RFASD
ND—IZIB L TCRT—UvTdanizDCEEXA=EHNL
F9, -62dBm~-48dBmDRFAHEEDIESE. DC
HAOEBEFEIE8AMV~420mVDEE T,

NH A FEETO—Y1 FLOZEA

MAX2160/EBGICEL DT, #lfEIL P XS DHSLSE Y
ZBLUTN\ATA RFEO— 1 ROLOZEAZEIR
TDIENTEET, NATA READT T #IV MERE
TY(HSLS =1),

QF ¥ RDI+Y FTD Y
MAX2160/EBGOQF + IV EIFE N %Z. B—KIFAS
EBHREA(F Y RIVDHER)IXTALDBEL 5D

QOFFEY MMCEXDT. #ATVICT DI ENTEE T,
QF v R ZATICTDE, HEEARNKIBSMAERL I

MAXIWN




ISDB-TO 2 &IX> FMRIFF1—7

IF7 1 )v5 DFEER

N—/N\NY REEEAR T 1 )LY DFRDEREIS. HE
ICB7TTKHZICHRB S NTINE T, /2L, HERICERE
SNIEREZ/NA/NZAARET. 71T DHRIDERE%Z
TAMLDZAEIDFLTSEXUTUN[2:0]EY hZEELT
REIDIENTEET, FLISEV bZEEY FTDHE
TV DORDERBISHFEROREL G FLTS
EY hao )7 TDET ALY DHRILEREZTUN[2:0]
EY hCTHREITDIEATEET(R2ZSR),

BERIFFERTY T

QPSKE XU QAMDAEESIT L CESICARELRE A
RS D/=HIC. MAX2160/EBGIE. R—2/\ REED
MEZHKT7IBIEMNE B2HEE Y M(MOD)Z A TL)
F9, ZOREIT YT, QPSKIEEDZFERFICFHEH
INBZEBMELTINVET, QPSKEEE— RTMOD
Ev rETIHREL. QAMEREE— RTMODE Y h%&
OICEREL TL 20,

VCOMDBEENEIR(VAS)

MAX2160/EBGI34DDVCO%Zfigx. VCOZ &£IZ8D
DTN REBHUET, BEMFERSBEREIT. VCO
LT XZMDVCO[1:0]8KLUVSB[2:0]EY h&ERE
LT, FETERIDIENTEET, BIRLAVCOL
Y TN RIE. STATUS BYTE-2L 22 & ITBMEN
FTFRIZ2SR),

BIDFHEE LT, VCOBKUVCOHY T/ RaBERIC
BIRT DL DICMAX2160/EBGZREI DI EETE
£9, VCOOBEERIIPLLL XY DVASE Y b %
Yy bgFdEAMR=TIbEen. NDEABLSBL X5 D
J—RHhO—RendEmiasndd. ROBEL RS
FBINDEBMSBL X5 DT— RDANEEEND
1BEld. VCOEEERKEZRII DICIT. NTES
LSBU—RE(BRIDO—RENDIRENHDY T,
VCO[1:0]&KUVSB[2:0]EY hTEE=NDVCO
BIOVCOTF TN RIZ, BEVCOREIRTO DA
RELTHBELE Y,

BIRTOEZTIE. STATUS BYTE-2L 225 MVASE
Ev MIZUTENn. BENRREENT I T 1 TTHD

ZEBERLET, ERBICKRTIDE. EY MVASESK U
VASADY Y hEh, BIRENLVCOBIUHT T /N |
IISTATUS BYTE-2L DR ZICEBM=NE I (XR11%
ZR). RENARRINDIBEIL. VASAIZT U 771,
VASEN' Y bEn&Ed, TORIEBIF, BHEISKET L
h EBRVCONREENEM Dl &%&RL. VCOD
BERRBEANDERRICERLLSDELTNDES
ICEELEY,

F 1 — IR TDEIR(CPS)

F7/-. MAX2160/EBGTIE. F¥—I RV TBR%E
FETEIRTDMN(CPS=0). FLIIEERDVTUNED
ADCEIRWEICEDWWTEBMIERYT 2(CPS=1)
ZEETEET, FHE-—RFTR. Fr—IRYT
Bald. 2N Z@BLTE Y bCP[1:0]ICK DT
ESNET. BEERE—-RTIE. CP[1:0]EY MI.
ADCT—TIUIS UL TEBNICRES NI T (R128L0
13%232/R), BREN-Fv— IRV TERIE. STATUS
BYTE-1L IR ZI(FBFITBEFMIO) @M= NE T,

3EY FADC
MAX2160/EBGI3. VCOERImF(VTUNE)ICIE i e

3EY FADCZABL CTWE T, ZTHDADCZEDT.
VCODO Y IRT—FR%EFITYITDHIENTEEY,

K133, ADChNUYTRA M, BBBETDTFv—
R THEME(CPS = 1MIFEE). HLovCoOvyorm
RREBEHLTWET, VCODBEFEIRIL—F > Tld.
[VASZOwv o L=]&s@ERND1EDOVCONREIREIND
23 Td, ZDf=sH. VCORSBEZILT R MLTH.
BRIy SN Ig8ERICEEZ RN B FT,
BIICVCOL X ZMDADEE Y hEEREL T, ADC%H
AFX—TINTDRENHY ET, ADCOFRE L. ADC
ZYFEY MDEFGOREICED>TTYFEINET
(ADL=1), ADCfElE. STATUS BYTE-2L- X #I(C
BHSINZET(ERI1Z5MH),

R13.ADCO VY TRA4 b, BETD
Fy—IRTREM SLoOavy

RY—=5 R
VTUNE (V1) ADCJ[2:0] | CP[1:0] | LOCK STATUS
oo o VT <0.41V 000 00 Out of Lock
N ~ == 323 (T) 3
. - \
®12. Fy— IRV TBRDER 0.41V < VT < 0.6V 001 00 Locked
- 0.6V < V1< 0.9V 010 00 VAS Locked
vas | cps | vasa CHARGE-PUMP VALUES T
(CP[1:0]) 0.9V < V1 < 1.3V 011 01 VAS Locked
0 0 X Values programmed with 2-wire bus 13V< V<17V 100 10 VAS Locked
0 1 X Values selected by ADC read 1.7V < VT < 1.9V 101 11 VAS Locked
1 0 X Values programmed with 2-wire bus 1.9V < VT < 011 11 Locked
1 1 0 Values programmed with 2-wire bus Vce - 0.41V
1 1 1 Values selected by ADC read Vce - 041V < VT 111 11 Out of Lock
M AXIMW 19

9493091 XVIN/09 IS XVYIN



MAX2160/MAX2160EBG

ISDB-TO2&IX> FBIFF1—7

W—THERIRF(LTC)
LTCH#gEIC K> TC. VCOEEIEIRE— FRBFICHITD
ADCEFIEY DFHIFENERESINE T, LCTIHFIC
BRSNS T U EEERBCRET D E
BEMHEESNET T, BRABEDEZVCOL XYM
LTCE Y MIEDTIpAZFIZ2PAICERET D2 &N
TEZFI(RAEZSMH),
LTCEFEEIL. R DkDONET,

Time constant = CLTCc x 1.7 / ILTC
Z 2T,
CLrc=LTCIHmF &IV ROBITE RS NI F
ILTC = TWA (LTC = 0) or 2uA (LTC = 1)

CLtcZE1000pFIcgd &, IL7chTpAICRERE SN
BEFT.TmsDEFER. I 1ch'2uAICERE S NIIBEIT
0.85msDIFEERICEY FT,

ENTCXO

MAX2160/EBGIZ. NEKEFEIRES &ML 7=TCXO
INY TP TP TamATINET, ENTCXOIRFICEL DT,
WIFNDYT7L YR —IDMERSINDNHEH
ENFIT(R14%25R),

XTALOUTS g

D77 L 22Ny T 7/B3EEM. MITT/INAZD
E[ébﬁﬁt_}ﬂaént(,\i?o XTALDBAL X5 ®D
XD[4 OlEY hA&RELT. DEABEI1~31DOERD

PALICT DI ENTEZT (R6%ESR), XD[4:0]%
IARTCOICEETDE. NV IT7IETFA4E—TILTBDZ

ENTEZET,
F14. VIO 7L 2RV —ADER
ENTCXO FUNCTION
V. The TCXO input is enabled for use with an
ce external TCXO
GND The XTAL input is enabled for use with an external
crystal

®I15. ND—FOE—F

YU MIOBEIVOURIINLE—F
MAX2160/EBGId. V7 hHIEIDA S /XA E— KD
FMC. N—=RDOT7/V TN T7HEIEO vy b
FOUE—REMHATINET, EPDEY h=0&L T,
SHDNIfFZO—(CgDE. FNARIIN—=RDT T
Ty MO UE—RIIBILET, TOE— KTl
2IBRATISA VI T T —RAESUT/INA AL2MEHF I
N, HEBEERNMTOUARBIERLE T, N—RKRDTT7
Yy RO VIEFIF. VI NI TRy YT
T—RERIUNAE—RIZBERLZET,
XTALZBL 2 XZDOPWDNEY h&atzY FT D E.
IND—=F o E— R A —TIbengzd, ZOE—R
Tld. 2BATIC/NREZRLS 2ERBHY T« z—TILEn.
‘/17 Y NI UDBEIZMAX2160/EBGOL PR 5 %
HEITDZENTEET, XTALDAL X HZDSTBY
tjh@t/hiétTn4zu29/n4% N
BITL. 2COE—ROBIF. 2BEXTH/NZ. K&
HiRgs. XTAL/NY T 7 BXOXTALNNY T 7B
DHDTIT4TTY,
WITNDIBETE. vy IO UICBITTDHIIC
A—RENELORYHEEBIE. 7OT714TE—RAD
EBRICEREINE T, Vech'Veeh' BIE L AL VIRRE
NSEIMENDIBSICRY . 74V DL DR ZED
O—REhZxd, F/NT—-FTEF—RH K15
BHEINTWET, IEFT7AIN ML DR YBEBDEE
BRAOZEIL. RI1GIRENTINET,

ZEE— FBELUTR MiEF

MAX2160/EBGIZ. 7R LT X&ZMDD[2:0]EY T
HEESNDEHOEZMT— FE2HBA TLHE T (R2ZZSR),
D[2:0]EY hEIANTIIRETDE. BEERIKRSEZ
LOBERICTESTIHFICHANT DI ENTELZ T, 2D
E—RTIlI. SHEERIIWIOMABARLEY, EBIC
EESHEDICIE. TESTIHFITVecAND10kQD T
7 TEMHMETY,

POWER-DOWN CONTROL CIRCUIT STATES
MODE —_— PWDN STBY SIGNAL 2-WIRE DESCRIPTION
SHDN PIN BIT BIT PATH INTERFACE XTAL

Normal Vce 0 0 ON ON ON All circuits active

Shutdown GND X X OFF OFF OFF All circuits disabled
Power-Down Vce 1 0 OFF ON OFF 2-wire interface is active
2-wire interface, XTAL, and XTAL

Standby Vee 0 ! OFF ON ON buffer/divider are active

20
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ISDB-TO 2 &IX> FMRIFF1—7

®16. LORIDBREMEH T I # )V FTHWMESDRERETROZEH

TYPICAL Alcc FROM
MODE BIT CHANGE TYPICAL Icc " OM"\?KL
Default register settings 46.5mA —
QOFF = 1 (Q channel off) — -3.3mA
BBL[1:0] = 00 (lower linearity) — -2mA
BBL[1:0] = 01 (nominal linearity) — -1mA
Receive BBL[1:0] = 11 (high linearity) — +1mA
MOD = 1 (7dB baseband gain step enabled) — +0.3mA
EPD = 1 (power detector enabled) — +1mA
EPB = 0 (charge-pump prebias disabled) — +5.1mA
XD[4:0] = 00000 (XTALOUT buffer disabled) — -40pA
Shutdown SHDN = GND 1uA —
Standby STBY =1 2.2mA —
Power-Down PWDN = 1 13.5pA —
LL7Y MCEALT 52, VCO. VTUNE. BXUF ¥ —2 R TD

59, BEEHEEBERICHETB/0Ic. RFES  C 8o VCOBYPIYFUH(C3T)BLUVCCVCO/ A
SAUETEBRUE LTS, sATOBER 2127 T 190752 U5 &GNDVCO
FL—2EBEIE NS Y E— Y RE LT S,  RIEEEL. ZORONDVCOITIS Y K TL—~
TQFN/\°\y 7—_9%El/<%ﬁgéﬁ5f:mt:\ 172 ?'fzkt:?%%ﬁg_é%\%b{%bj gEg_o g_/\‘—cw}b_774)bg
R—Z RISy RER—RDISY RTL— I H%C BmDT = F(‘C27~C30)CVCCCP/\°’(/\°1]\/
YAMTTEIREASHET, TIAR—ZR/VY KD 7_’/"7'(C1 7)@75/ RZaZH(ICGNDCPIHFICE IR T D
FIAABETEEALT, BEBERAICLT al,  (LEFBUET. &1 PLLL=TT 1 L5 0 5DMO
RENL—2Blc+ 5855 KEPAERALT. B3 I NTDT T2 KEHIZGNDTUNEZGNDCPHHFICEAR
L<BLAY TULTEBARIMAIL T 2El, 0 OBEOBYST. oo, GNDCPEF==— ¢
BFICTEBRUEELTIO0pFDI 7o ramE L/ ERICERT SERNBY ST, KA. LEL
LT, %VCCﬁfTﬁ%%i\%\/ RICINA/ISZLTLEE0, [/47'7 MEHOEEBRRA R l/"C(,\iTo_ BT D

A=K AT7T MIDNTIE. MAX2160DET M+ v b

HESRL TS0,
ROUTE GNDTUNE, C17, AND ALL
LOOP FILTER COMPONENT GROUNDS TO
cC
GNDCP.
A
I Vee
wa \ ROUTE C19 AND C37 TO GNDVCO.
) ) S | Loy
CONNECT GNDCP TO THEBOARD'S | ™™~~~ ™[ ="~~~ [ ==~ =r==r=mmofrmmo= ‘ _i_ ggg%gpﬁkﬁgcmm% BUARD'S
GROUND PLINE——_ -~ ‘ I — ‘ X .
S anll ] - €37
§4oi 139 18l lari !36! B34 33 | 321
__D___‘ __D___‘ _'____‘ _:_‘ _I:_I_‘ o El _g_l __(5_‘ o El
S S = %] = = S o >
s g § # 2 2 Z 35 8
< = = ] e S

B4. VCO. Fv¥—IURV T BIOVIUNEDI SV RUS—2 LA T Mg

MAXIMV 21
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1REE)EO I

MAX2160/MAX2160EBG

(] o
GNDCP o
S ||Hh
<<
— ]
CPOUT
& esr !
-] GNDTUNE
-] VTUNE
-] GNDVCO
VCCVCOo
VCOBYP
={NC Q
X
1

o
S
2
N ;‘L,o‘ 139 138 37 36 35 34 33 1320 3N - NC. Vee
-4 [ FREQUENCY 20
= 10x0| 71 LSINTHESIZER (5g|VCCBB =
XTAL -5+ > rs=INC. C16
Ve L I:I OXTAL 3 28 -_ L ; ?22 QUADRATURE
= 7 e 27 | I—OOUTPUT
—  VCCXTAL}+, ] -5 |Ghoss (OPTIONAL)
Vee Rl C4 == q 126 —_|_ o1
c3 BUFFERED XTALOUT |-~ selouT . = | IN-PHASE
L crvsmaL outuT £ 4 125 | OUTPUT
— VCCDIG §--+ 7 e
c5 NS B Ri8
SHZE —i23 ﬁ/\/\/\/—GVeoz
1 R12 S = 23
SERIAL-DATA > c18 =& % == e
INPUT/QUTPUT @ L5 | 2 —l srfhe. = =
77‘7— e e e T e e T e T [—— :I—
SERALCLS > = M2 f3 G4 A5 [el f7 fel gl o =
S| 2 2|18 2| 2| gl &l g5 =
vee = | B| = ‘3% = 3| < g g &
cC S aa =) V> E =
—_1 CC
c2| —=
Vee V
o7 ~ CC
I N
— [ ICQ
RF INPUT o—| c8 = C10
o T - I
SHDN o = ICM -
OFF —
NOTE: SHOWN FOR TQFN PACKAGE.
Fv JiEH

TRANSISTOR COUNT: 23,510
PROCESS: BiCMOS

22 MAXIV




ISDB-TO 2 &IX> FMRIFF1—7

EVBRE/ 772023 FIATISLIRE)

TOP VIEW

OENONONONONOBNOMNO)

VCCBB VTUNE  VCOBYP VCCVCO GNDVCO GNDTUNE ~ CPOUT ~ GNDCP

© @

. VCCCP TCXO0

D om0
XTAL  GND

Qout N.C. N.C. VCCXTAL XTALOUT
® ® ®
OUT N.C. ALIGNMENT MARK TEST GND VCCDIG

(NOT BUMPED)

O ©
©) ® O
N.C. ENTCXO GND SCL
GC2 PWRDET VX @

® & 6 @

GND  VCCFLT ~ GND GND  VCCLNA GNDLNA RFIN  VCCBIAS
WLP

MAXIMV =
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NT—=o

(ZDT—2—MMIBHEINTND/NY T —IHKIE. RHRARBENTHDEIIRYZEBA. RO/ VYT —IIBHIL.
japan.maxim-ic.com/packages = Z SR T S\, )
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E/2

FIAAA A

A MARKING

| —

Al

4
12 3
an—"
PIN #1
1.D. TOP VIEW
SIDE VIEW

SEATING
PLANE

\[\7 (NE-1) X @—‘
DETAIL A
TN

1/

(ND-1) X []

D2/2

—

noonnoonnd

f =
A
Innnnnnnggﬁ\ E,mmum

1 \
|—E2/2 —] PIN # 1 1D. /A

0.35x45"
¢ X

E2

BOTTOM MIEW

(R IS OPTIONAL)

QFN THIN.EPS

T
e\ TERMINAL TIP / €]

EVEN TERMINAL

0DD TERMINAL

PROPRIETARY INFORMATION

PRALLAS /MIAXIVI

T PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm

APPROVAL 'DOCUMENT CONTROL NO.

21-0141

REV.

G

v
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NYT—2 (1RE)
(ZDOT—52—MIBEHEINTNLD/NNYT—IHKIG. BRFMARMENTNDEIEFRY EEA. BHFID/ Ny Tr—2
japan.maxim-ic.com/packages = S BT =\, )

EE N

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 36L_6x6 40L_ 6x6 48L  6x6 PKG. D2 E2
SYMBOL | MIN. [ Nom. [ MAX. MIN. | Nom. | max. MIN. | NoMm. | MAX. CODES MIN. | NOM.| MAX.| MIN. | NOM.| MAX.
A 070 [ 075 [ 080 [070 | 075 | 080 | o070 | 075 | o0 T3666—2 | 3.60 [3.70 | 3.80 [ 3.60 | 3.70 | 3.80
Al 0o | 002 | 005 0 [o002 | 005 0 - | 005 T3666—3 | 3.60 [ 3.70 | 3.80 [ 3.60 | 3.70 | 3.80
A2 0.20 REF. 0.20 REF. 0.20 REF. T3666N—1] 3.60 [ 3.70 | 3.80 [ 3.60 | 3.70 | 3.80
b 020 [ 025 [ 030 [020 | 025 | 030 | 045 | 020 [ 025 T4066—2 | 4.00 [ 4.10 | 4.20 [ 4.00 | 4.10 | 4.20
D 590 | 6.00 | 610 | 590 | 600 | 610 | 590 | 600 | 6.10 T4066—3 | 4.00 [ 4.10 | 4.20 [ 4.00 | 4.10 | 4.20
E 5.90 6.00 6.10 5.90 6.00 6.10 5.90 6.00 6.10 T4066—4 |4.00 | 4.10| 4.20 | 4.00 | 4.10 | 4.20
Ll 0.50 BSC. 0.50 BSC. 0.40 BSC. T4066—5 | 4.00 [ 4.10 [ 4.20 [ 4.00 | 4.10 | 4.20
k 025 | - - | 025 | - - 025 | - - T4866—1 | 4.40 | 4.50 | 4.80 | 4.40 | 4.50 [ 4.60
L 045 | 055 | 065 [030 | 040 | 050 | 030 | 040 | 0.50 T4866—2 | 4.40 | 4.50 | 4.60 | 4.40 | 4.50 | 4.60
N 36 40 48
ND 9 10 12
NE 9 10 12
JEDEC WD—1 WJJD—2 -

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES,
3. N IS THE TOTAL NUMBER OF TERMINALS.

/A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

6. 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 COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1.
10. WARPAGE SHALL NOT EXCEED 0.10 mm.

& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. @Q,ﬁ!?.l.;,éosk /VI/JXI/VI
12. NUMBER OF LEADS SHOWN FOR REFERENCE ONLY. PROPRIETARY INFORMATION

TME PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm

APPROVAL 'DOCUMENT CONTROL NO.

21-0141

REé |%

TOLTUORREL T B

VFEIVLARR2ICVFLEHRBIHEATINCEBEUADREBOERICOWT—IEEZANINRET, BEFFSI 2V AEIPESNTHEEA,
VFULHEBPELRBROMAGRZEE T HEMNZEBRLET,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 25
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