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MAX2163

ISDB-T 12X pFa1—7F

ABSOLUTE MAXIMUM RATINGS

AllVee Pinsto GND.....ooviiiicc -0.3Vto +3.6V Short-Circuit Duration IFOUT, CPOUT, XTALOUT,

UHFIN 10 GND ..o -0.3Vto +0.9V PWRDET, SDA, MUX ....iiiiiiiiiiiiieeee e 10s

IFOUT to GND -0.3Vto (Vcc + 0.3V) Continuous Power Dissipation (Ta = +70°C)

GC1, GC2, VTUNE, XTALOUT, 28-Pin Thin QFN (derate 34.5mW/°C above +70°C)....2758mW
XTAL 1O GND ..o -0.3Vto (Vce + 0.3V) Operating Temperature Range ............cccccooeennn -40°C to +85°C

CPOUT, XTLOUT, PWRDET to GND. .......... -0.3Vto (Vce + 0.3V) Junction Temperature...........ccooccooiiiiiiii +150°C

SDA, SCL, SHDN, STBY to GND -0.3Vto (Vce + 0.3V) Storage Temperature Range ............... -65°C to +150°C

MUX, LEXTU, LDO to GND ............. -0.3Vto (Vcc + 0.3V) Lead Temperature (soldering, 10S) .......ccccoovvviiiiiinnenn. +300°C

Maximum RF Input Signal UHFIN.............occooiiiiin +10dBm

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.

CAUTION! ESD SENSITIVE DEVICE

DC ELECTRICAL CHARACTERISTICS

(MAX2163 Evaluation Kit, Vcc = +2.4V to +3.47V, Vac1 = Vaez = 0.3V (maximum gain), no RF input signal at UHFIN. IFOUT is open cir-
cuited and the VCO is active with fLo = 557.714MHz, default register settings, Ta = -40°C to +85°C, unless otherwise noted. Typical val-
ues are at Voc = +2.5V, Ta =+25°C, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
SUPPLY VOLTAGE AND SUPPLY CURRENT
Supply Voltage 2.4 2.5 3.47 \
Supply Current Normal Mode 30.4 40 mA
Supply Current High-Linearity Mode RFVGA = 1; MXR = 1 35 44 mA
Supply Current HW or SW Standby Mode 1.1 2.0 mA
Supply Current Shutdown Mode 1 20 uA
ANALOG GAIN-CONTROL INPUTS (GC1, GC2)
Voltage Range Maximum gain = 0.3V 0.3 2.1 vV
Input Bias Current -15 +15 pA
POWER DETECTOR OUTPUT BUFFER (PWRDET)
Output Voltage Range Load impedance = 2kQII10pF 0.3 2.1 \
Output Impedance 25 Q
VCO TUNING VOLTAGE INPUT (VTUNE)
Voltage Range | 0.35 2.05 \
DIGITAL CONTROLS (SHDN, STBY)
. . 0.7 x
Input Logic-Level High Voo \
. 0.3 x
Input Logic-Level Low Vee \
2-WIRE SERIAL I2C DIGITAL INPUTS (SCL, SDA)
Clock Frequency 400 kHz
. . 0.7 x
Input Logic-Level High Voo vV
. 0.3 x
Input Logic-Level Low Voo \Y

2 MAXIMN
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DC ELECTRICAL CHARACTERISTICS (continued)

(MAX2163 Evaluation Kit, Vcc = +2.4V to +3.47V, Vgc1 = Vgez = 0.3V (maximum gain), no RF input signal at UHFIN. IFOUT is open cir-
cuited and the VCO is active with fLo = 557.714MHz, default register settings, Ta = -40°C to +85°C, unless otherwise noted. Typical val-
ues are at Vo = +2.5V, Ta =+25°C, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS
2-WIRE SERIAL I2C DIGITAL OUTPUT (SDA)
Output Logic-Level Low | | 0.4 | \
MUX DIGITAL OUTPUT
. 0.3 x
Output Logic-Level Low v
put Log Voo
. . 0.7 x
Output Logic-Level High v
put Log g Voo

AC ELECTRICAL CHARACTERISTICS

(MAX2163 Evaluation Kit, Vcc = +2.4V to +3.47V, frr = 557.143MHz, fLo = 557.714MHz, fir = 571kHz, fxTaL = 36MHz, VGci1 = Vaee =
0.3V (maximum gain), default register settings, RF input signals as specified, IF output load as specified, Ta = -40°C to +85°C, unless
otherwise noted. Typical values are at Vo = +2.5V, Ta = +25°C, SHDN = V¢, STBY = GND, unless otherwise noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
MAIN SIGNAL PATH PERFORMANCE
Receive Input Frequency Range UHFIN (Note 2) 470 806 MHz
) . -100dBm CW tone, Vac1 = Vgee = 0.3V
Maximum Voltage Gain VIFOUT = 0.225Vp.p 96 dB
Minimum Voltage Gain 0dBm CW tone, Vet = Vacz = 2.1V -2 dB
ViFout = 0.1Vp-p
RF Gain Control Range (GC1) 40 52 dB
Analog IF Gain Control Range (GC2) 60 76 dB
In-Band IM3 (Note 3) -40 dBc
Out-of-Band [1P3 (Note 4) 30 dBm
Input P1gB In-band CW tone, Vgc1 = Vgee = 2.1V 0 dBm
Image Rejection Ta = +25°C, +85°C 40 49 dB
Noise Figure Ta = +25°C, 470MHz < fRr < 806MHz 3.2 5.3 dB
OPTIONAL UHF TRACKING FILTER
Center Frequency 640 MHz
Nominal 3dB Bandwidth LEXTU = 18nH, QmIN = 35 320 MHz
WIDEBAND RF OVERLOAD DETECTOR
Typical RF Attack Point Relative to RFAGC attack point +28 dB

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2163 Evaluation Kit, Vcc = +2.4V to +3.47V, frr = 557.143MHz, fLo = 557.714MHz, fif = 571kHz, fxTaL = 36MHz, VGc1 = VGe2 =
0.3V (maximum gain), default register settings, RF input signals as specified, IF output load as specified, Ta = -40°C to +85°C, unless
otherwise noted. Typical values are at Vcc = +2.5V, Ta = +25°C, SHDN = Ve, STBY = GND, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
IF POWER DETECTOR
Minimum Attack Point -66 dBm
Maximum Attack Point -52 dBm
Detector Accuracy 1.5 dB
PDBWI[1:0]=00 43
PDBW[1:0]=01 26
3dB Frequency Response MHz
PDBWI[1:0]=10 17
PDBWI[1:0]=11 13
LOW-IF FILTER RESPONSE
Center Frequency 571 kHz
+219kHz offset from center frequency -2.8 +2.8
1-Segment Mode Frequency Response dB
1MHz offset from center frequency -80
LOW-IF OUTPUT CHARACTERISTICS
Nominal Output-Voltage Swing RLoaD = 10kQII10pF 225 mVp-p
Output Impedance Single-ended, real 31 Q
FREQUENCY SYNTHESIZER
N-Divider Frequency Range 90 804 MHz
N-Divider Range 256 4095 —
Reference Divider Frequency Range 32 36 MHz
Reference Divider Range (R) 112 280 —
Phase Detector Comparison Frequency 1/7 2/7 MHz
PLL Referred Phase Noise Floor fcomp = 2/7MHz -1538 dBc/Hz
Spurious Products fcomp spurious -70 dBc
CP bits = 00 1.0 1.5 2.0
Charge-Pump Output Current P b!ts = 01 1.4 2.0 2.6 mA
CP bits = 10 1.8 2.5 3.3
CP bits = 11 2.1 3.0 3.9
VOLTAGE-CONTROLLED OSCILLATOR AND LO GEN
Guaranteed VCO Frequency Range 1890 3216 MHz
Guaranteed LO Frequency Range 472.5 804.0 MHz
fOFFSET = 1kHz -82
fOFFSET = 10kHz -87
LO Phase Noise fOFFSET = 100kHzZ -108 dBc/Hz
fOFFSET = 1MHZz -128
fOFFSET > 10MHZz -140

4 MAXI N




ISDB-T 12X hFa1—7F

AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2163 Evaluation Kit, Vcc = +2.4V to +3.47V, frr = 557.143MHz, f 0 = 557.714MHz, fif = 571kHz, fxTAL = 36MHz, Vgc1 = Vace =
0.3V (maximum gain), default register settings, RF input signals as specified, IF output load as specified, Ta = -40°C to +85°C, unless
otherwise noted. Typical values are at Vcc = +2.5V, Ta = +25°C, SHDN = Vg, STBY = GND, unless otherwise noted.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
CRYSTAL OSCILLATOR INPUT (XTAL)
Frequency Range 32 36 MHz
Input Capacitance Crystal load capacitance 8 pF
Input Overdrive Level AC-coupled sine wave input 0.5 15 Vp-p
Input Negative Resistance fxTAL = 36MHz 575 Q
REFERENCE OSCILLATOR BUFFER OUTPUT (XTALOUT)
Output Frequency Range 16 18 MHz
Output Voltage Swing Z| = 4kQII10pF 0.5 1.0 Vp.p
Output Buffer Divide Range 2 2 —
Output Duty Cycle 45 55 %
Output Turn-On Time XTAL amplitude > 0.5Vp-p 4 ms

Note 1: Min and max values are production tested at Ta = +85°C. Min and max limits at Ta = -40°C and +25°C are guaranteed by
design and characterization.

Note 2: IFOUT output voltage level met over this range.

Note 3: In-band IM3 is measured with two tones at fLo - 450kHz and fLo - 550kHz. The RFAGC is engaged and set for the default
attack point of -58dBm. IFL[1:0] = 01, RFVGA = MXR = 1. Vgcz2 is adjusted to maintain 225mVp-p at IFouT. Input power levels
(tone 1 plus tone 2) up to -10dBm and > 30dBc for levels from -10dBm to 0dBm.

Note 4: Vg1 is set for maximum attenuation (2.1V) and Vgc2 is adjusted to maintain 225mVp-p at IFoyT for an equivalent 0dBm
input desired level. Closed loop, attack point at -58dBm, frRr = 767.143MHz, fLo = 767.714MHz, frr1 = frr + 4.25MHz,
frRr2 = fRF + 8MHz, -10dBm/tone. RFGR = 1, RFVGA = 1, and MXR = 1.

MAXIMN 5
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MAX216

SUPPLY CURRENT (mA)

ISDB-T 12X pFa1—7F

(MAX2163 Evaluation Kit, Vcc = +2.5V,
Ta = +25°C, unless otherwise noted.)

33.0
32.5
32.0
315
310
30.5
30.0
29.5
29.0
28.5

NORMAL MODE SUPPLY CURRENT
vs. SUPPLY VOLTAGE

default register settings, Vac1 = Vcgz = 0.3V, ViFouT = 225mVp.p, fLo = 557.714MHz,

= 10 g 10
Tp=+85°C 7 5 § g 0
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S ==
EEESEREGERS)
(MAX2163 Evaluation Kit, Vcc = +2.5V, default register settings, Vac1 = Vcagz = 0.3V, ViFouTt = 225mVp.p, fLo = 557.714MHz,
Ta = +25°C, unless otherwise noted.)

1-SEGMENT BASEBAND FILTER

1-SEGMENT BASEBAND FILTER 1-SEGMENT GROUP DELAY VARIATION

FREQUENCY RESPONSE FREQUENCY RESPONSE vs. BASEBAND FREQUENCY
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-t g 8 : 2
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= o S 4 3 L
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0 250 500 750 1000 1250 1500 1750 2000 0 250 500 750 1000 1250 0 200 400 600 800 1000 1200
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PHASE NOISE vs. OFFSET FREQUENCY vs. RF FREQUENCY
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17 SCL 2B TN o0y IA I TT—2R, Veepigll I 2 7ILT7 Y THRIFHABRETT,
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LSR5 DERA

MAX2163ICIFT16MFRERL X5 E2DMFHE ) ER
LOZIDHBUET, iF: INTOREBL IR
TINA ZDEEE I IIBEETHKEN A TVEITIC
BRI DHE) A SEHEL 100pusEICERAAD ThID

1. 2CEIVABAL X5 DIERK

FOICLTLES W, 74A—7 Yy FELT. FrIU/
BREEREICWELRL DA (LI ZX500~08)=BE
ETRAATDIN. FLIFEICIRNTOL ORI =ZBE
EZTAHLTLEE 0, RI~IBICEEH I NT=T T A
IV NMBEIZSZERTY, I— @I TIRNTDL R YE
HEZRAATLEE U ([Factory Use Onlyl DBEE D),

MSB
REGISTER | REGISTER | READ/ | REGISTER
NUMBER | NAME | WRITE | ADDRESS DATA BYTE
D7 D6 D5 D4 D3 D2 D1 DO
00 IF Filter F\?\?r?t? 0x00 TUN2 TUN1 TUNO FLTS IFL1 IFLO PDBW1 | PDBWO
Read/
01 VAS Write 0x01 1 VASS VAS CPS ADL ADE LTCAH LTCO
Read/
02 VCO Write 0x02 0 VCO1 VCOO0 VSB3 VSB2 VSB1 VSBO VCOB
03 PDET/ Re"."d/ 0x03 PDBM1 | PDBMO | PDET2 | PDET1 PDETO | RFLT2 RFLT1 RFLTO
RF-FILT Write
Read/
04 MODE Write 0x04 RFVB RFFB HSLS 0 0 0 0 0
R-Divider Read/
05 MSB Write 0x05 R8 R7 R6 R5 R4 R3 R2 R1
R-Divider Read/
06 LSB/CP Write 0x06 CP1 CPO 0 DRFD RFDA1 | RFDAO 1 RO
N-Divider Read/
07 MSB Write 0x07 N11 N10 N9 N8 N7 N6 N5 N4
N-Divider Read/
08 LSBILIN Write 0x08 N3 N2 N1 NO 0 MIX RFVGA STBY
Read
09 STATUS Only 0X09 X X ADC2 ADC1 ADCO VCP1 VCPO PWR
VAS Read
0A STATUS Only Ox0A VWCO1 | VWCOO0 | VWSB3 | VWSB2 | VVSB1 VVSBO VASA VASE
Factory Read/ 0x0B-
0BT Use Only Write Ox11 0 0 0 0 0 0 0 0
10 MM
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I2COEREY) /BirA&7 KLR
MAX2163MDI2CHFREN Y /EirH T KL 2IFC1/COTY,
FldR2ZSRLTIZS 0,

#£2. MAX2163DI2CHEBAHT7 KL R

DEVICE | ADDRESS

ADDRESS TYPE b7 D6 D5 D4 D3 D2 D1 Do
Co WRITE 1 ] 0 0 5 5 - -
C1 READ 1 i 0

R3.IFZA4IWVIDLIRY

BIT LOCATION
BIT NAME (0 = LSB) DEFAULT FUNCTION

Sets the IF filter center frequency. This filter's center frequency is trimmed at the
factory, but can be manually adjusted by setting the FLTS bit and programming
the TUN[2:0] bits as follows:

000 - 0.75 x f|r (Not factory tested.)

001 - 0.84 x f|F (Not factory tested.)

TUN[2:0] 7,6,5 011 010 - 0.92 x fiF (Not factory tested.)

011 - flf (571kHz)

100 - 1.08 x fir (Not factory tested.)

101 - 1.16 x fiF (Not factory tested.)

110 - 1.25 x f|r (Not factory tested.)

111 - 1.33 x f|r (Not factory tested.)

Selects which registers set low-IF bandpass filter center frequency and
bandwidth.

FLTS 4 0 0 = Selects internal factory set register.
1 = Selects manual trim register TUN[2:0] (Not factory tested).
IFL1:0] 3,2 01 Set the bias current for the low-IF circuits to provide for fine linearity adjustments.

Program to 01 upon power-up.

Sets the IF power detector bandwidth.
00 = 43MHz bandwidth.
PDBWI[1:0] 1,0 11 01 = 26MHz bandwidth.
10 = 17MHz bandwidth.
11 = 13MHz bandwidth.

MAXIMN 1
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ISDB-T 12X pFa1—7F

FR4.VASL RS

BIT NAME

BIT LOCATION
(0=LSB)

DEFAULT

FUNCTION

X

7

1

Factory use only. Must be programmed to 1 upon power-up.

VASS

Controls the VCO autoselect (VAS) start conditions function.

0 = VAS starts from the current VCO/NCOSB loaded in the VCO[1:0]
and VSB[3:0] registers.

1 = VAS starts from the currently used VCO and VCOSB.

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[3:0] bits.

1 = Enables the on-chip VCO autoselect state machine.

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. Also requires ADE, ADL,
and VAS bits to be programmed to 1.

ADL

Enables or disables the VCO tuning voltage ADC latch.
0 = Disables the ADC latch.
1 = Latches the ADC value.

ADE

Enables or disables VCO tuning voltage ADC.
0 = Disables ADC read.
1 = Enables ADC read.

LTC[1:0]

1,0

11

Sets the VCO autoselect wait time.
00 = 14336/fXTAL.
01 = 24576/fxTAL.
10 = 34816/fxTAL.
11 = 45056/fxTAL.

x5.VCOLoR%

BIT NAME

BIT LOCATION
(0=LSB)

DEFAULT

FUNCTION

X

7

0

Factory use only. Must be programmed to O upon power-up.

VCO[1:0]

6,5

01

Controls which VCO band is activated when using manual VCO programming
mode. This also serves as the starting point for VCO autoselect mode when
VASS = 0.

00 = Select VCO-O0.

01 = Select VCO-1.

10 = Select VCO-2.

11 = Not used.

12
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&5. VCOL IR & (&)

BIT NAME

BIT LOCATION
(0=LSB)

DEFAULT

FUNCTION

VSB[3:0]

4,32, 1

0100

Select a particular sub-band for each of the on-chip VCOs. Together with the
VCO[1:0] bits a manual selection of a VCO band and a sub-band can be made.
This also serves as the starting point for the VCO autoselect mode when VASS =
0.

0000 = Select sub-band 0.

0001 = Select sub-band 1.

1111 = Select sub-band 15.

VCOB

Sets the VCO bias mode.
0 = Normal mode.
1 = Low-power mode.

6. PDET/RF-FILTL 2R %

BIT LOCATION
BIT NAME (0 = LSB) DEFAULT FUNCTION
Power detector and buffer mode.
00 = Power detector is enabled, PWRDET buffer is off. On-chip closed-loop RFAGC.
01 = Power detector is enabled, PWRDET buffer is on with detector RMS voltage
PDBM[1:0] 7.6 00 outpgt at PWRDET pin (RFAGC is open loop with RF gain controlled by voltage
applied to GCH1).
10 = Unused.
11 = Power detector is enabled; PWRDET buffer is on with the GC1 voltage
output at PWRDET pin (on-chip closed loop RFAGC).
Sets the AGC attack point.
000 = -66dBm.
001 = -64dBm.
010 = -62dBm.
PDET[2:0] 54,83 100 011 = -60dBm.
100 = -58dBm.
101 = -56dBm.
110 = -54dBm.
111 = -52dBm.
Sets the center frequency of the UHF tracking filter when used.
RFLT[2:0] 210 011 000 = Minimum frequency (see Table 17).

111 = Maximum frequency (see Table 17).

MAXIMN

13

E9ICXVIN



MAX2163
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&®7. MODEL 2R %

BIT LOCATION
BIT NAME (0 =LSB) DEFAULT FUNCTION

Bypass 3rd-stage RFVGA.

RFVB 7 0 0 = Enables 3rd-stage RFVGA.
1 = Disables the 3rd-stage RFVGA.
Bypass integrated RF filter.

RFFB 6 0 0 = Enables optional RF filter.
1 = Disables optional RF filter.
Selects between high-side and low-side LO injection.

HSLS 5 0 1 = Low-side injection.
0 = High-side injection.

X 4,3,2,1,0 0 Factory use only. Must be programmed to O upon power-up.

x8. RAABMSBL PR %

BIT LOCATION
BIT NAME (0 = LSB) DEFAULT FUNCTION
R[8:1] 7,6,5,4,3,2, 00111111 Sets the PLL reference divider (R) number. Default R divide value is 126
' 1,0 decimal. R can range from 16 to 511 decimal.

F I ROBFOEZZEET DHEIT. RAFEMSBERDEZLSBOMA DL X5 Z20— K LAETNIEEYEEA. ZNIEABEEE.

2EIC/NYTFEINTL\DH DT,

x9. RZARBELSB/CPL R Y

BIT NAME

BIT LOCATION
(0=LSB)

DEFAULT

FUNCTION

CP[1:0]

7,6

00

Sets the charge-pump current.
00 = 1.5mA.

01 = 2mA.

10 = 2.5mA.

11 = 3mA.

Factory use only. Must be programmed to O upon power-up.

DRFD

Disable RF Detector
0 = Enables the wideband RF overload detector.
1 = Disables the wideband RF overload detector.

RFDA[1:0]

3,2

11

Sets the RF overload detector attack point (subtract 6dB to each if PDIQ = 0).
00 = +37dB relative to IF attack point setting.

01 = +34dB relative to IF attack point setting.

10 = +31dB relative to IF attack point setting.

11* = +28dB relative to IF attack point setting.

*Only 11 is factory tested.

X

1

1

Factory use only. Must be programmed to 1 upon power-up.

RO

0

0

LSB of reference divider number

F IROBZDEZZEEJ DIHEIT. RAFBEMSBERDEBZLSBOMADL DX 20— FLAEITNIEEY A, ZHIEESEE.
2EII/NNY T 7ENTNDNBTT,
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ISDB-T 12X hFa1—7F

&10. N3BABMSBL R 5

BIT LOCATION

BIT NAME (0 =LSB) DEFAULT FUNCTION
N[11:4] 7,6,5,4,3, 2, 01111010 Sets the most significant bits of the PLL integer divide number (N). Default
' 1,0 integer divider value is N = 1952 decimal. N can range from 1314 to 2687.

EINPBBROBEEZET DI85, NOBESBMSBENSBBRLSBOmADL P2 yEO— RLUAITNIERY EFEA. ZRISEAEE.
2EIC/NYTF7ENTNDNDTY,

F11. N3EBLSB/LINL RS

BIT LOCATION
BIT NAME DEFAULT FUNCTION
(0=LSB) u UNCTIO
i Sets the least significant bits of the PLL integer divide number (N). Default
N[3:0] 7,65, 4 0000 integer divider value is N = 1952 decimal. N can range from 1314 to 2687.
X 3 0 Factory use only. Must be programmed to O upon power-up.
Sets linearity mode of mixers.
MIX 2 0 0 = Selects normal mode for mixer.
1 = Selects high linearity mode for mixer.
Sets linearity mode of 3rd-stage RFVGA.
RFVGA 1 0 0 = Selects normal mode for 3rd-stage RFVGA.
1 = Selects high linearity mode for 3rd-stage RFVGA.
Selects standby mode when STBY pin is logic-low.
STBRY 0 0 0 = Normal operation.

1 = Disables the signal path and frequency synthesizer leaving only the serial
bus, crystal oscillator, and XTALOUT buffer active.

FINDBERDOEZZEET D55 NFEBEMSBENAFRELSBO@mMADL X 5%Z0— RLAITRIEEY S EA. ZRIEEBEE.
2E|IT/NYT7ESNTN\BDNBTY,

MAXIMN
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ISDB-T 12X pFa1—7F

F12. STATUSL DR & (GREIY BR)

BIT LOCATION

BIT NAME (0 =LSB) DEFAULT FUNCTION
X 7,6 1,1 Unused
ADCI[2:0] 54,3 — Indicates the 3-bit ADC conversion of the VCO tuning voltage (VTUNE).
VCP[1:0] 2,1 — Reflects the charge-pump current setting, when CPS = 1.
PWR 0 ’ Logic-high indicates power has been cycled. STATUS register read operation

resets PWR to 0.

#&13. VAS STATUSL 2R % (5RH Y 5 )

BIT LOCATION
BIT NAME DEFAULT FUNCTION
(0 =LSB)
WCO[1:0] 7.6 - Indicates which VCO hag pgen selected by the VCO autoselect state machine. See
Table 5 for VCO[1:0] definition.
VVSB[3:0] 54,3 2 . Indicates which sub—bgnd of a particular VCO has beer.1 sgleoted by either the VCO
autoselect state machine. See Table 5 for VSB[2:0] definition.
Indicates whether VCO autoselection was successful.
VASA 1 — 0 = Indicates the autoselect function is disabled or unsuccessful VCO selection.
1 = Indicates successful VCO autoselection.
Status indicator for the VCO autoselect function.
VASE 0 — 0 = Indicates the VCO autoselect function is active.

1 = Indicates the VCO autoselect function is inactive.

#F14. Factory Use OnlyL . ZX#(0B. OC. OD. OE. OF. 10. &&U11)

BIT LOCATION
BIT NAME DEFAULT FUNCTION
(0=LSB) v UNCTIO
7,6,5,4,3,
X 510 00000000 | Factory use only. Must be programmed to O upon power-up.
16 INAXIMW




ISDB-T 12X hFa1—7F

wmFHEITVEY FOHEER
MAX2163MDSTBYIS/N— RO T VimFE/clFL TR Y
EY rDOWINATHIEI DI EATEXT, BDOHD
DEEEXRIIRIDICEHBSNTIVE T,
STBYE—bFZV T bDT7HEETDHICd. STBY
mFET oY RICERLE T,

BRIV 7V T4 E—FDES
KI1OIIBREL IS Z7UTAE-FRADL RS
BREZEDTI,

2RV PIVALM 5 T71—R

MAX2163I3 ) 7ILF—5 54 2 (SDAB LU 7
o0y oS4 (SCLTEBREI NS, 2#8x12CHHIE >
D7 A VT TIT—R & TIET, SDAESCLIC
FDTMAX2163&V Ry —RBTRE400kHzDZ O Y &
BB TRABDBENTAE T, YAI—T/N1 X
IINRETT—5inix%ERIEL. SCLESZERL T,
F—SEEEFTLET, MAX216313. vX¥—&
DETTF—YBEEZETDICCORL—TF/INAREL
THEELE T, EBBICCEEDHICIE. MAX2163
DVeepic&E!') 77 L2 ZICUTIETKQUU EDASTT IV
7 T TCSDAB K USCLA /A [Z38%IBREN L T <
=20,

ZSCLOoZOYIHA2ZILOBICTE Y MhERES
F9, MAX2163& AHNTD1/NA MDERXEICIIER/ND
o0y o4 2)IL(B8EY M EACK/NACK)ARET T,
SDALEDF—#IESCLY O Y T /XL ZH/\A DHEAR.
BETRITNIZKBY ZHEA, SCLAVNATEELTI\D
BIODOSDADZkIE., FIEESERLEINE I ([STARTHS
KUSTOPREIMIEZ SRR L TLEE ), /NZAED—
THLMES. SDAESCLOEAIGINADEETT,

STARTH X U'STOPS

VRE =3 SCLAYNA DRBICSDAAYNA 5O —I28
%9 DSTARTERA(S) TEEZRIMLE T, SCLAYVNA
DEICSDAR O—h5/\1 ICBF T DSTOPEA(P)T.
VA —3XEZRTLET,

MAXIM

®15. 29 NA(EY FOEEER

STBY PIN | STBY BIT DEVICE STATE
VCC 0 Device in standby mode
VCC 1 Device in standby mode
GND 0 Device in normal mode
GND 1 Device in standby mode

®16. BESILUEV=PUT1E—FA
DLIRIERE

NORMAL
BIT MODE HIGH LINEARITY MODE
RFVGA 0 1
MIX 0 1

BEERNESSUVEEILERMF

T—rixld. BERSEEY FACK) X IIEERE
Ev MNACK) TREIONE T, YAFZ—EMAX2163
(RL=NIFEBIC, BERBEY bZERLET. &
ENEZERT DICIT. ZEMT/NARIIEEICEIC
BRrI2o0vI/NIVZA(E/NIVA)DIIED T YD
BIICSDAZO—IZ58FI L. 20w 27NV A1 DE
IO—ICHFTORENDUIT,
BENEFRGZERT DHICIE. RERTEEILEIC
BEYTZDoOYI/N)VADIIEY Ty DRICSDAZ
NAIZEHI LT, 20 2/00ZXHYNA DEBEICSDA
DNAZHBLET, BEREE Y bOERICEDT,
T FEEDARRINZERHT DI ENTEL T R
BTF—YERIIFETDT/NAZINED =, I
DATLICEBENRI OLBEICEL T T REINA
THERNEI OILIBEE. NAVRY —(3EITBE
ZEATLBTNEIZY I B A
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AL—=T7FKLZR

MAX2163(3. BEZRIBT D/ OHICSTARTSRMAICH
WT. TNARTEESNEITNEBSBENTE Y hD
PCORL—TT7 RLZ2&EHBATNET, AL—TT7 R
L ZIFCOF/IFC2AWRITER I, C1&/lFC3AREAD
RICHERCERESINE T, R2ZSRLTZSN,
MAX2163(3. STARTERHEZDEICHE<BESDAL —
T7RLZZBRFHRLTNET. T/NIZNBED
AL—T7RLRZBHTDE. Z2DT /31 ZIISDA
A 2170y 7BEOR”B. O—I258E L CEEIS
LT. RIWEY MIRO>TTF—YDRELITEEE
FoZENTEEI(E).

SRrHBYLON

ERXAAV MIETT RLIEESNDE. MAX2163
3T DFEITERITDEHOL DAINDVY AT —D'H
DEAAEHFTLE T,

INZVY R =D STARTEHES IUOZFNICHEL7EY bD
ZL—T7RLZEY RETEY PDOERAAZE Y M(R/W
= 0)&FTIDE ERrFTAUILABEBINET,
MAX2163ld. ZL—T7 RLZ/NA MEEBICE(E
I5E ACKEHEITLE T, RIT. NATVRAT—I3.
FTEBDEAALDKEL D XIYDT7 RLXERET D
MBABHUETI (LAY T RLZIZDNTIE, R1%

ZH), AL—THZD7 RLZASHLTEERET DL,

VA= ESNLT7 FLADL PR ZICTNA b
ETRCIENTESY, T—FId BEMLEY M(MSB)
NOEETRAINET, T—INLIRIICERICEE
rENdE. MAX2163ISBUACKZETLET. ¥
2Z—I3. MAX2163NW' B ERBGEICEENE T DL
B g DNERL DR Y ICT Y= L CESRAE L

NTEDN. F/clISTOPRMHZRITL TXEEKRTT
DIENTELT, BRATAVIIVZE—HSTOP
FZEFETIDITIIRT LI A

HM2FZDL 2 X5D0~2ICFNZN0X0E. 0x08.
BIUOXETHMEZTRAINDHEINRENTINE T,

gmUYToIL

SAE) OV MIETT RLRIBEShDE. MAX2163
[IVREY =P DFISEHDERI DL OZAID DR
FHFRIZEEHTLET,

INZAVY 2 —DSTARTEHES LU ZEFNICHELS7EY hD
ZL—TF7RLZREY FETEY FDERKE Y MR/W
= 0)&ERFTIDE. FRUTAOILABEBINET,
MAX2163ld. RL—T7 RLZ/INA MEEBICEE
IT5E ACKERERITLET, RIS, NAVRT—II,
FREMSREI W EDEEL DX IDT7 RLAZERETD
MEBLAHIFIT (LAY T RLZIZIDNTIE. ®1%
SMB), AL—TIZZDT7RLAZBEERELFT, R
2. STARTRUBLOZFNICHELS7EY bR L—T 7
RLZEY hETEY FDFTERYEY MR/W = 1)h'Y
27—=ICEDTHRITINET, MAX216313. AL—T
P RLZNA NEEBICRETDE. ACKEEITLEZT,
MAX216313. SCLoOvoH A4 oI Z&IC. MSB%
FBEICT—YDREZRBLET, OFBBHOOY I
AT, YA —IIACKZHITL TEHKL X5 D
SE ERITD D, HDOIINACKEHETL TEEER
TIDIENTEZT, MU TAOIIEITVRY—H
STOPXHAERITIDETIIRT LEE A,

H3IEZDL ORI DO~2HhFHRARSNT LD HIAR
TNTLET,

SLAVE ADDRESS

B1. MAX2163M R L—T7 RLZ/NA k

WRITE 0B/CE

= WRITE REGISTER
ADDRESS R

ADDRESS

WRITE DATATO
REGISTER 0x00

WRITE DATA TO
REGISTER 0x01

WRITE DATATO

ACK REGISTER 002

ACK ACK ACK

START

ACK

1100000 0 — 0x00 — O0xOE — 0xOE — OxE1

STOP

H2. HDEHDOXOE, 0x08. HKXUOXET1DO~20F AL PR 5,
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ISDB-T 12X hFa1—7F

S DEVICE R REGISTER S DEVICE AW REG 00 REG 01 REG 02 N s
T | ADDRESS A| ADDRESS | A | T | ADDRESS A DATA A DATA A DATA Al T
A c C|A C c C ¢l o
? 1100000 0 K 00000000 K ? 1100000 K XKXXXXXX K XXXXXXXX K XXXXXXXX K| p
M3. ZFWU L AN oDRET—F
7IVr—a Vg RFiBE i35

RFA73(UHFIN)

MAX2163DUHFINAAIIABTS0QICEEG=NT
9,

RFFI#EHIfH(GC1)

MAX2163(3. IHFGCCICEI D THIHETNDZEED
RFEIZRIEB 7 T& iz . 54dB (typ) =8 % DRFAIE
FHEEAEREL 9, BEHEESEHEII. 0.3V (BX
E)~2.1V (BIFEB)TY, RFRIEHIEIT. BIL—7
B E /A o F Y TDIFND—gHE S HAEHhET
BIL— T DORFEEFEHIEAGC)RICKET D &N
TZEF9, AGCORERBZRETDICIE. GC1&T
SURBICOVTUTEEGL T2\, EEMICD0
TlE. TR —TRFREHIEIDIEESBLTEE 0,

FTavDRFESYFI9T7405

MAX2163IZRFVGADEIEZDHE A T 3 > DRF
NoUFITTAINIERBATNET, COTAILFIT
MODEL PR ZICRENBRFLTE Y MIX>THIEE
nEd, KrzsBLTLLESW, 74551 2—T)L
29 B0 RFFBEY b&OIZEREL. 71 I)LY
AT A —TJIIITB=HIZIFRFFBE Y & TIZEREL
F9, ELWHDERMODBEDEDICIIRITESH
LTLEET e RFNSYF I T4V EZFERLEZN
BEE. 18nHDA VT 7 ZBRIFITIREINT L ZE 0,

F17. RFLT[2:0]D LB E SR E

RFLT UHF (MHz)
000 470-488
001 488-512
010 512-542
011 542-572
100 572-608
101 608-656
110 656-710
111 710-806

MAXIN

MAX2163I3RFBEFEHEZ A TINE T, REBET
REEgIE. R10 (RPBEBELSB/CPL U X F)ITRY &
512, DRFDEY MIEL2TAR—TIVEET 12—
TILEngEd,

IFFIfEHII(GC2)

MAX2163l3. 65dBZ B x DIFFEHHERDIFRZ
NB7TaEATNEY, BEFEVCC2MDEE IS,
0.3V (BARE)~2.1V (&/\HB)TT, IF VGAIZF+
FITA=FICEOTHEMENE T,

IFND —Rih2s

MAX2163IFEDRMS IF/ND —1&Hge% I+ HADIC
AZFERMECHATNE T, /NI —REHFEEIS
PDET/RF-FILTL 2 X% (&6)DPDBM[1:0]Ev kI
SOTAR—TNELEFTAE—TIlengd, 75V
RA > MEPDET/RF-FILTL 2 X &#MPDET[2:0]EY b
ICEDOTRHRETDIENTEXI(PYVIRA D
HREDEMIIREZSRL TS,

PWRDETH® FI37 > F v TDBIIL—TAGCEERT S
IBEDGCIEBEN. F/3HT7F Y TOBIL—TAGC
B TEAT DIFNT—EHBEDRMSEED I NAD
BAE-FATNYT 7SN, RT—IVEBRENTC
BEzHfiEd DL DICRERNETT . ZDHFDHAIE
[E&E(30.3V~2.1VT. 2. WVA'RADRFAN/NT —%
RLET, SOHEADICELODTR=/NY RTOEYH
NZRELIERFND =N ZBERT D ENAEETT,
7 F 0 TORBI—TAGCHBEZ ER Y 155 (PDBM =
11). PWRDET/NY 7 7I3GC1EBEDEA Y E—F R
DNy T7EnfcEzRBLET. ZOHNZERA
LSINEERLTRF7OY FIY ROREEFY . EER
(ChDEEE (ABRDLNA) F /o ld = S 5 ERMEEE
HIDIDICFERTDHIENTEET, PWRDETH S
B2EOEHEBERERTDEDICTAE2—TIICT
dZEHTEE9I(PDBM = 00),

FI7FVTOBRIL—TAGCAHRKICHER T D=HIC.
PWRDETMD/ Ny 7 7 B HISIF/ XD —1&H 88 DRMSEED
KA VE=F O ZADRT—IVEBRIN-EERHET DL
SIZBERRETT(PDBM = 10), ZDE— RTIE. 486
BEISGCIHFICEIMENTRHIL—TZ2BR L F9,
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FIL— T RFFIEHIE

MAX21631d. GC1ImFIC KDL — T DRFFISH 1
FrdFF Y TONT—REB IS DI —TDRF
BEREHHACC DL I NAZRMIATETT. BEIRF
RSB EIPDET/RF-FILTL 2 X & (FR6)ISRT L DI
PDBM[1:0]E hZOOICERET D& A 2 —TIUITHEY
&9, PDBM[1:0]EY I\’%1OLCE§“E§”5t\ GC1im—+
L DRIL—TRFFIGHIEAATEEICE Y ET,

RF AGCIL—Th' 71 —JIlEdnd&. RFFIEIE. GC1
ImFICEIMMENDABEEICL O THI=NF T, GC1
ImFDOANEBEEEILO.3V~2.1VT. 0.3VARAD
RFFGZ5Z &9,

RF AGCIL—Th 1 x—TIlansd &, IF/3D—i&H s
DOEAE. RBTCCTADICE RSN, RFRIEIZ/ND —
BRHEBOHENBEICEIOTHEH S NE T, GClimF &
IS FBICEKRSNLMITOI T T hN AGC
W—TDRERBZRELE T, IL—TESRFEIE.
X CTEHENET,

tseTTLING = 41.7 X R X Cgxt

22T

R =1kQ

CexTldGC1&ETZ Y REOMIF AT DT 7

=Y RMETY,
AGCIL—T DT 5 v IRA > I‘(RF)UJO)L_EZ—C“T)LEL
-66dBm~-52dBmICERET D EAHEET. I
PDET/RF-FILTL X & @PDET[2:0]EY MMI&LDT
FlfEH S FE9(XB),

NYA FEEUO—Y1 KD
Lorroxoay

MAX2163Tld. MODEL X% (RT7)DHSLSE Y b
ICEDT NI A REEEFO—T1 FDLOM 2T
AV EEBERTDIENTEEZT, O—F A R1Y
DCIUTaVvEBEIRTDICITHSLSZTICERE L. /N1
YARA2 21023202 RIRIDICIE. HSLSZOIC
BELET,

IF710v%

IF7 1)L DR¥DFIDE
571kHz&£860kHZT Y,

IFOFBIE@E T 1 )Ly DR EREISHEEFICRESI N
TW&Ed, L. HERERRE/N A /XA L THLER
MEIFI4I5Y LU ASDFLTSSELUTUN[2:0]E Y b
ICE D TCREAEETT(RI), FLTSEY M&OIZERTE
DE. TAINWTDOHRLEREITHETIFORRMBAEIR
nFE9d, FLTISEY FETICERETDE. TJA1ILFD
FDEREIITUN[2:0]E Y MIKDTHREITDZEN
TEEI(X3),

REBEFEET. ZhZEh

20

VCODEENEIR(VAS)

MAX2163133DMDVCOZfEA. VCOZ &ICT16EDY T
NV RBBHYE T, FREEDBBFERSEDEREICEL /<
VCOEVCODT T /XY Rid. VCOL 2R & MDVCO[1:0]
HKXUVSB[3:0]EY bZEREI DI LICEDT. FHT
BIRTDIENTEFT, BRSNVCOEH TN R
ISVAS STATUSL DR & GERWER)ICRESNTNE Y
(F13),

BlDAEELT. VCOBKLUVVCOYT/N RAEBFFHM
|[SBIRTDEDICMAX2163%BEIT DI ENTEFT,
VCOMEBEENEIRIZ. VASL X5 (R4)DVASE Y &
HEIDEA =TI NDBEZELSBL X5 T—RAY
O—Rehd i ngEd, ROBEHRZEETDIEFIL.
RO EZBMSBERSEBLSBOEADL P25 EBHREL
BnZEwEFth,. £, ROBABFHIINSBRD
MSBA'ZEEINBI5513. NSREBLSBL SRS E£EETE
LTVComBEEERBeEZMB L EITNIETRY B A,
VASS = 0D &EZE. VCO[1:0]lEw B KUVSB[3:0]
EY N THRESINDVCOBLUVOVCOY T/ R EH
VCOEIRTOERDRmE L THEEL £, VASS =
1D EEIE. BITOVCOBIOVCOT TN RAEE
VCOEIR 7Ot ADREERE L THEELE T,

BIRTOEZOMIC. VAS STATUSL 225 DVASE
Ev bITUTEN, BENERBREN T IT 1 TTHD
ZEERLET, ERICKRTIDE. EV MVASESSK
UVASANEE SN, BIRENVCOBKIUH TNV R
I3VAS STATUSL D2 & (R13)ICRENE T, BEA
AEINDIZBET. VASAIZZ ) 7, VASEARES=N
9. ZOIMIEIL, RHEIFRT Lih VCORRDHD
ol &R L. VCODIETE BIREREEE S D E K E
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ERDEEE

VSB[3] ADC[2] CP (mA)
0 0 2
0 1 3
1 0 15
1 1 2.5
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BISVASL 2 X5 (FR4)DLTC[1:0]EY bICKDTE
RAJBET T
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o722y T 7 /R SMITT /A ZDER
FRICARSNTWE Y., NEDOREESEERIZ2ICE
ESnTHY., /Ny T7IE. 4kQITOpFOATFICER/N
500mVp_pMIES XA T %45%~55%DRE S 11/=
TFTA—TATAVINTHIET DI ENTEFTT, /NT—
TYTEES Yy NI DUDSDERIFIC. XTALOUT
INY T 7. REBY A VEIEEICEDTESIZ3ms (typ)
DE. vy NTOVDREBICERFTINE T, Zhil
KO TCKBREIRSBNEREICHEB T D/2DIC D EREF-EA
BEzon., HANY T FHODOARERTET A — K/
IESITDZ LB F A,

Fz19. PLLEOY VK&

ADCJ2:0] PLL LOCK STATUS
000 Out of lock
001 Locked
010 Locked
011 Not used
100 Not used
101 Locked
110 Locked
111 Unlocked
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LTy,

T2, VCO. VTUNE, BLUOF V=R TDIZ
VRUG—=UIZIIEREBLAT I NDEENDBETT
(MEEF7T ) r—2a ElZSBLTL S0, LDO
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21

E9ICXVIN



MAX2163

ISDB-T 12X pFa1—7F

BEFTVr—2a AR

C28

2
Z

FREQUENCY
SYNTHESIZER

LEXTU<—|

maxim
MAX2163

A

4 i&?

—

MY | | 1308Md

04INOD ANY
01907 JOV443LNI

LL_T ¢ a 5 % 16 |——————> PWRDET
- =l T
UHFIN >— b—A 7 — _‘ ’_/I>§—'15 — ——> rrour
gL t9l M0l 11D 20 13l 14
J— Vee Vee
L
B - -
— 4 W\—<Ge2
L
Fv TIEER Nyr—3

PROCESS: BICMOS

22

BHD/INYT—IERES Y RN —1F
japan.maxim-ic.com/packages’= Z SR <7120\,

INYT—=D54T | Nyr—2a0—FK | B+ X2 kNo.
28 TQFN-EP T2855-8 21-0140
MAXIM



http://japan.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF

ISDB-T 12X hFa1—7F

cRETREEE
B 25T H R HETR—
0 7/08 HhR _
4/09 28 DMAX2163ETIZTF—5 2 — MIMATEHN IART
IRTCDL ORI EREITDEIOFEEZTEEM, LORYDREETIEL. 10, 12, 14,
2 10/09 IRTDFactory Use OnlyL 2 2% %2 &, 15, 16
=) \.2 ] " PN 7169 -005 | ER B HIEREERH3-30-16 (U U1 E)
FIL-I7)0) %R 8t TEL. (03)3232-6141 FAX. (03)3232-6149

MaximlidZE 2 ICMaximB @ ICHRAZNEERMADEBOERICDVWC—ERZEVIRET, ERFHFSI 2 AEIEEENTOEEA,
Maximl3fEl P E L <RBRUMLHEEZRET SEMNEZBRLE T,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 23

© 2009 Maxim Integrated Products Maxim is a registered trademark of Maxim Integrated Products, Inc.

E9ICXVIN



