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Low IF Tuner IC for
T-DMB/DAB/FM

ADMTV300

FEATURES

Single-chip RF tuner for T-DMB, dual-band DAB, DAB+, and
FM receiver

Low IF single-conversion architecture, which eliminates the
need for SAW filters

Covers whole Band-lll (168 MHz ~ 245 MHz), L-band
(1450 MHz ~ 1492 MHz), and FM (88 MHz ~ 108 MHz)

High input sensitivity: —102 dBm

Very low power consumption: 70 mW at Band Ill

Supply: 1.2V (core) / 1.8V ~ 3.3V (I/O)

On-chip fast switching fractional-N PLL

On-chip low phase noise and wide frequency range VCO
On-chip bandwidth-adjustable band-pass filter

Integrated IF programmable gain amplifier for direct
connection to digital demodulators

Noise/linearity optimization through internal RF RSSI and
AGC loop

Small 32-LFCSP (QFN) package (5 mm x 5 mmx 0.85 mm)

APPLICATIONS

Terrestrial DMB and DAB mobile phone
Low power portable TV, PDA, car A/V
FM radio applications

GENERAL DESCRIPTION

The ADMTV300 is a highly integrated CMOS, single-chip, low
IF single-conversion tuner IC for mobile application like
terrestrial digital multimedia broadcasting (DMB), dual-band
digital audio broadcasting (DAB), and FM. It includes three
LNAs, a RF PGA, a down conversion mixer, a bandwidth-
adjustable image rejection band-pass filter, an IF programmable
gain amplifier, a VCO, and a fractional-N PLL. On-chip low
phase noise VCO along with high-resolution fractional-N
frequency synthesizer makes in-band phase noise lower than
that of any other conventional tuner. The ADMTV300 uses
single 1.2 V power supply. It has an industry-standard I’C serial
bus interface.

Rev. PrD

Information furnished by Analog Devices is believed to be accurate and reliable.
However, no responsibility is d by Analog Devices for its use, nor for any
infringements of patents or other rights of third parties that may result from its use.
Specifications subject to change without notice. No license is granted by implication
or otherwise under any patent or patent rights of Analog Devices. Trademarks and
registered trademarks are the property of their respective owners.

FUNCTIONAL BLOCK DIAGRAM

FM
88MHz ~ 108MHz

BAND-II
168MHz ~ 245MHz F
L-BAND (-DMBIDAB)
1450MHz ~ 1492MHz Sh0kty (VD

s

A

A
A
SCL SDA

Figure 1.

The ADMTV300 exhibits very low power consumption, such as
70 mW. With a small 5 mm x 5 mm 32-lead LFCSP (QFN)
package, the ADMTV300 is the best solution for highly
integrated multituner system applications and portable
applications, where low power consumption is required

critically.

PRODUCT HIGHLIGHTS

1. Single-chip RF tuner for terrestrial DMB, dual-band DAB,
and FM

2. Low IF single-conversion architecture, which eliminates
the need for SAW filters.

3. Very low power consumption: 70 mW.
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ADMTV300

SPECIFICATIONS

DC ELECTRICAL CHARACTERISTICS

Table 1.

Parameter Symbol Min Typ Max Unit

RECOMMENDED OPERATING CONDITIONS
1.2 V Supply Voltage (VDD12RF1, VDD12RF2, VDD12IF, Vobi2 1.1 1.2 13 \%
VDD12VCO, VDD12PLL, VDD12CP, VDD12CORE)
2.8V Supply Voltage(VDDIO) Vbpio 1.7 2.8 3.6 Y
Operating Ambient Temperature Tor -40 +85 °C
1.2V Current Consumption (BAND-III) Ipp1283 60 70 mA
2.8 V1/0O Current Consumption (BAND -llI) Iop3ss 1 2 mA
1.2V Current Consumption (L- BAND) lop1at 65 77 mA
2.8 V1/0O Current Consumption (L- BAND) IppaL 1 2 mA
1.2 V Current Consumption (FM) IoD12FM 60 70 mA
2.8 V1/0O Current Consumption (FM) Iobiorm 1 2 mA

DIGITAL INPUT/OUTPUT PINS
Analog/Digital Core Supply Voltage Vopi2 1.1 1.2 13 \Y
1/0 Supply Voltage Vobs 1.7 2.8 36 \
Maximum Low Input Voltage Vi 0.3 X Vops3 \%
Minimum High Input Voltage Vin 0.7 X Vops3 \%
Maximum Low Output Voltage Vou 0.25 X Vpps Vv
Minimum High Output Voltage Von 0.75 X Vbp3 \%
High Level Input Current (VIN = Vop3) ™ -10 +10 MA
Low Level Input Current (VIN = GND) I -10 +10 MA

AC ELECTRICAL CHARACTERISTICS

Ta = 25°C, Voo supplies = 1.2V. Vopio supplies = 2.8 V, unless otherwise noted.

Table 2.

Parameter Symbol Min Typ Max Unit

BAND-IIl CHARACTERISTICS
RF Frequency Range faanD-1n 168 245 MHz
RF Input Impedance Zin 50 Q
Input VSWR VSWR 2:1 31
IF Center Frequency firs3 2.048 MHz
Typical Dynamic Range Pin -108 10 dBm
Noise Figure at Maximum Gain NF 2.5 5 dB
In-Band Two-Tone IMDs' (U/D) IMD3 =50 —-40 dBc
Out-Band Two-Tone IMDs? (U/D) IMDs0 -40 -20 dBc
3 dB Cutoff Frequency Offset f3as +0.768 MHz
Stop-Band Attenuation at £1.57 MHz SBA =55 —45 dBc
Image Rejection Ratio IRR -50 —40 dBc
Output SNR3 SNR 30 40 dB
LO Phase Noise (SSB at 100 kHz Offset) PN -110 -90 dBc/Hz
IF Output Amplitude V -, Single Vourtac 300 500 700 mV
IFAGC Input Voltage Vaac 0 1.2 Vv

) I ) 2 kQ

Maximum Load at IF Output Pins, Differential Znnx 10 oF
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ADMTV300

Parameter Symbol Min Typ Max Unit
Output DC Voltage at IF Output Pins Voutnc 0.5 0.6 0.7 Y
L-BAND CHARACTERISTICS
RF Frequency Range fieanp 1450 1492 MHz
RF Input Impedance Zin 50 Q
Input VSWR VSWR 2:1 3:1
IF Center Frequency firs 2.048 MHz
Typical Dynamic Range Pin -105 10 dBm
Noise Figure at Maximum Gain NF 3 6 dB
In-Band Two-Tone IMDs' (U/D) IMD3 -50 -40 dBc
Out-Band Two-Tone IMDs2 (U/D) IMDso -40 -20 dBc
3 dB Cutoff Frequency Offset fads +0.768 MHz
Stop-Band Attenuation at £1.57 MHz SBA -55 —45 dBc
Image Rejection Ratio IRR =50 —40 dBc
Output SNR3 SNR 30 40 dB
LO Phase Noise (SSB at 100 kHz Offset) PN -95 -90 dBc/Hz
IF Output Amplitude V p-p, Single Voutac 300 500 700 mV
IFAGC Input Voltage Vacc 1.2 \Y
. . . . 2 kQ
Maximum Load at IF Output Pins, Differential Znnx 10 oF
Output DC Voltage at IF Output Pins Vourtpc 0.5 0.6 0.7 Vv
FM CHARACTERISTICS
RF frequency range fem 88 108 MHz
RF input impedance Zin 50 Q
Input VSWR VSWR 2:1 3:1
IF Center Frequency firFm 0.54 MHz
Noise Figure NF 5.5 8 dB
3 dB Cutoff Frequency Offset fadsrm +75 kHz
Stop-Band Attenuation at £200 kHz SBArm -40 -30 dBc
Image Rejection Ratio IRR —-40 -25 dBc

' For RF input power <—20 dBm.

2 For RF input power <—90 dBm, two-tone interfere power is 40 dB higher than the wanted power.
3 For DAB modulated signal with RF power higher than —70 dBm.
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ADMTV300

POWER SEQUENCE SPECIFICATIONS

Table 3.
Parameter Symbol’ Min Unit
Power Up Setup Margin for VDDIO A Don't care us
Power Up Setup Margin for VDDI2 B 10 us
RESETB Setup Time for RESETB @ 100 Us
Setup Time for I°C Interface D 100 Ms
Vobio f
Vop12 /
RESETB
12C INTERFACE | | | | | | | |
A |- .
— B |- 8
- C > D >| g

Figure 2. Power & Digital Timing Diagram
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ADMTV300

ABSOLUTE MAXIMUM RATINGS

Table 4. (Ta = 25°C, unless otherwise noted.)

Parameter Rating
1.2V Supply Voltage (VDD12RF1, -03Vto+14V

VDD12RF2, VDD12IF, VDD12VCO,

VDD12PLL, VDD12CP, VDD12CORE),

Vop12
2.8 V Supply Voltage (VDDIO), Voobio -03Vto+46V
Analog Input Voltage, Via -0.3Vto Vopi2+0.3V
Digital Input Voltage, Vio —0.3Vto Voos +0.3V
Analog Output Voltage, Voa -0.3VtoVopi2+0.3V
Digital Output Voltage, Voo —-0.3Vto Vooz +0.3V
Operating Temperature, Top —40°Cto +85°C
Storage Temperature Range, Tsto —65°Cto +150°C

Stresses above those listed under Absolute Maximum Ratings
may cause permanent damage to the device. This is a stress
rating only; functional operation of the device at these or any
other conditions above those indicated in the operational
section of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliability.

Only one absolute maximum rating may be applied at any one
time.

ESD CAUTION
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
without detection. Although this product features

patented or proprietary protection circuitry, damage
\ may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to

avoid performance degradation or loss of functionality.
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ADMTV300

PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

NOTES

1.

NC = NO CONNECT.

30 B3S

29 B3RFIN
28 FMRFIN
27 VDD12IF
26 RBIAS
25 IFOUT

VDD12RF1
B3LNAOUT
VDD12RF2 INDICATOR
B3PGAIN ADMTV300 NC
RFIND TOP VIEW VDDIO
VDD12VCO (Not to Scale) XTALO
REGCAP XTALI
VDD12PLL HOLDAGC

IFOUTB

FrrerTeT-

VDD12CP 9

Vi

2. THE EXPOSED METAL PAD ON THE BOTTOM OF THE LFCSP PACKAGE MUST BE SOLDERED TO PCB GROUND FOR PROPER HEAT DISSIPATION
AND ALSO FOR NOISE AND MECHANICAL STRENGTH BENEFITS.

Table 5. Pin Function Descriptions

Figure 3. Pin Configuration

06998-003

Pin No. Mnemonic 1/0 Type' Function

1 VDD12RF1 P RF Power Vopr2.

2 B3LNAOUT AO Band-IIl LNA Output.

3 VDD12RF2 P RF Power Vopr2.

4 B3PGAIN Al Band-IIl RF PGA Input.

5 RFIND Al RF Inductor for Band-lll and FM.

6 VDD12VCO P VCO Power Vppia.

7 REGCAP AO VCO Regulator Output.

8 VDD12PLL P PLL Power Vppi2.

9 VDD12CP P Charge Pump Power Vppia.

10 LFO AO Charge Pump Output.

1 AS DI Address Select Input.

12 PD DI Hardware Power-Down. 0 V for operation and Vooio for power-down.
13 RESETB DI Reset Input. 0 V for reset, Vooio for normal operation.
14 VDD12CORE P Digital Power Vppi12.

15 SDA DB I2C Data. Bidirectional Pin. Open-drain output/5 V tolerant input.
16 SCL DI I2C Clock.

17 HOLDAGC DI HOLDAGC Input. 0 V for AGC operation and Vopio for AGC hold.
18 XTALI DI Crystal Oscillator Input.

19 XTALO DO Crystal Oscillator Output.

20 VDDIO P Digital Power Vbpio.

21 NC NC No connection

22 IFAGC Al External AGC Input or IF RSSI Output. Programmable.
23 NC NC No Connection

24 IFOUTB AO Negative IF Output.

25 IFOUT AO Positive IF Output.

26 RBIAS Al External Bias Resistor.

27 VDD12IF P IF Power Vopi2.

28 FMRFIN Al FM LNA Input.

29 B3RFIN Al Band-IIl LNA Input.

30 B3S AO Band-Ill LNA Source Inductor.

31 LRFIN Al L-band LNA Input.

32 LS AO L-band LNA Source.

' Al = analog input, AO = analog output, DI = digital input, DO = digital output, DB = digital bidirectional, P = power supply, NC = no connection
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ADMTV300

TYPICAL PERFORMANCE CHARACTERISTICS

Ta =25°C, Vopiz = 1.2V, Voo = 2.8 V, unless otherwise noted.
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ADMTV300

TERMINOLOGY

Input Third-Order Intercept (IIP3)

A figure of merit used to determine a component’s or system’s
susceptibility to intermodulation distortion (IMD) from its
third-order nonlinearities. Two unmodulated carriers at the
specified frequencies relationship (f1 and f2) are injected into a
nonlinear system exhibiting third-order nonlinearities,
producing IMD components at (2 x f1) — f2 and (2 x £2) — f1.
IIP3 graphically represents the extrapolated intersection of the
carrier’s input power with the third-order IMD component when
it is plotted in decibels.

Intermodulation Distortion (IMD)

With inputs consisting of sine waves at two frequencies, fa and
fb, any active device with nonlinearities creates distortion
products at sum and difference frequencies of mfa, nfb, where
mand n =0, 1, 2, 3, and so on. Intermodulation distortion
terms are those for which neither m nor n is equal to zero.

For example, the second-order terms include (fa + fb) and
(fa — fb), and the third-order terms include (2fa + fb), (2fa — fb),
(fa + 2fb), and (fa — 21b).

Noise Figure (NF)
The degradation in SNR performance (in dB) of an IF input
signal after it passes through a component or system.

Signal-to-Noise Ratio (SNR)

The ratio of the rms value of the actual input signal to the rms
sum of all other spectral components below the Nyquist
frequency, excluding harmonics and dc. The value for SNR is
expressed in decibels.

Voltage Standing-Wave Ratio (VSWR)
The ratio of the amplitude of the elective field at a voltage
maximum to that at an adjacent voltage minimum.
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THEORY OF OPERATION
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Figure 22. ADMTV300 Block Diagram

RF LNA, PGA, AND DOWNCONVERTER

RF LNA, programmable gain amplifier (PGA), and
downconverter amplify in-coming RF signals and downconvert
them to low IF frequency. LNA has three gain modes, which are
high, mid, and low gain with 18 dB gain step. The LNA gain state
can be read from the LNAGAIN register (0: low gain; 1, 2: mid

gain; 3: high gain). RFPGA has around 30 dB gain dynamic range.

RFPGA gain is controlled by digital gain code, which can be read
from the RFAGC[7:0] register. RFPGA gain is from 0x00
(minimum gain) to 0xff (maximum gain). Gain step is around
0.35 dB. The downconversion mixer downconverts the signal
from the RFPGA output.

LOCAL OSCILLATOR

The ADMTV300 includes an on-chip VCO, which eliminates the
need for an external LC tank. The VCO in ADMTV300 uses only
1.2 V. The internal VCO covers whole Band-III, L-Band, and FM,
which are 168 MHz ~ 245 MHz, 1450 MHz ~ 1492 MHz, and 88
MHz ~ 108 MHz, respectively. Along with fractional-N PLL, this
low phase noise VCO guarantees sufficient performance for
mobile reception of T-DMB, DAB, and FM signals.

PLL

The ADMTV300 local oscillator consists of a X-A fractional-N
frequency synthesizer and a VCO. The integrated VCO covers the
full Band-III, L-band, and FM frequency range. The VCO in
ADMTV300 uses only 1.2 V.

The synthesizer uses fractional-N type architecture with a high
performance 20-bit Y-A modulator to attain high resolution and
fast switching time, as well as good phase noise. The charge pump
is programmed by a 6-bit digital control, and its current range is
from 20 pA to 1280 pA.

Unlike the integer-N type synthesizer used in other silicon tuners,
a Y-A modulated frequency synthesizer provides fast switching
time, ultra high frequency resolution, and good phase noise due
to its wide bandwidth.

The switching time is less than 30 ps for the worst case of power-
up sequence. Using a 16.384 MHz oscillator, the 20-bit ¥-A
modulated fractional-N phase-locked loop exhibits very fine
frequency resolution of 16 Hz. It can compensate for the
frequency offset induced in part by the reference crystal
frequency error and the temperature drift of crystal. The LO
frequency, fio, is calculated as follows:
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ADMTV300

LO Frequency = {Clock Frequency x (PLLN + PLLF + 2*)}

where PLLN is the N-counter divide value, and PLLF is the
fractional value.

IF BPF AND PGA

The IF block contains BPF and PGA. The RF signal is reduced to
low IF through the RF downconverter. The IF BPF selects the
signal of interest from the output of the downconverter and
eliminates the image signal. The cutoff frequency of BPF is about
1.28 MHz and 2.82 MHz for T-DMB and DAB, 465 kHz and 615
kHz for FM. To compensate for the variation of cutoff frequency
in the BPF, the automatic cutoff-tuning circuit is included. This
circuit guarantees the cutoff frequency accuracy.

The IF PGA controls the input level of the ADC in the demod-
ulator. The gain of the IF PGA is controlled by an 8-bit gain control
register. The PGA gain setting can be read from the GVBB register.
GVBB[7:0] ranges from 0x00 to 0xc3. The digital gain step is
around 0.25 dB. The IF PGA gain setting can be programmed for
ADMTV300 test mode by using the I°C GVBBI2C[7:0] register.
The EXTGVBBJ[1:0] register setting allows for three gain setting
modes: IF internal AGC using analog IF RSSI, manual gain setting
using GVBBI2C, and gain setting from the PWM output of the
demodulator.

AUTOMATIC GAIN CONTROL

In ADMTV300, there are two AGC loops: RFAGC and IFAGC.
LNA has a three-step gain control, and the gain difference is

18 dB. RFPGA has around a 30 dB gain dynamic range and

BPF has around a 14 dB gain dynamic range controlled by the
RFAGC[7:0] register. The register value is from 0x00 (minimum
gain) to Oxff (maximum gain). The RFAGC consists of these two
blocks. RFAGC dynamic range is around 80 dB.

IFAGC has a programmable gain amplifier with a gain step of
0.25 dB. The ADMTV300 IF gain is determined by the digital
gain setting of the GVBB[7:0] register. The register value is from
0x00 (minimum gain) to 0xc3 (maximum gain). The IFAGC
dynamic range is around 48 dB. With these two dynamic ranges
(RF 80 dB and IF 48 dB), the ADMTV300 dynamic range is larger
than 100 dB.

I’CINTERFACE AND CLOCK CONTROL

ADMTV300 uses an I*C (Inter IC) bus interface. Serial data
(SDA) and serial clock (SCL) carry information between the
devices connected to the bus. Each device is recognized by a
unique address and can operate as either a transmitter or receiver,
depending on the function of the device.

HARDWARE/SOFTWARE POWER-DOWN

There is a hardware power-down pin (Pin 12). The ADMTV300
also has a software power-down mode controlled by the I*C PD
register. If PD is high, ADMTV300 goes to power-down mode. To
restart, PD should be low. But in software power-down mode, the
digital part remains active.
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APPLICATION INFORMATION
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cs P
I T :101.8v~33V
Figure 23. Typical Connection Diagram
RF INPUT STAGE DIGITAL INTERFACE—I>C/RESET
RF matching components should be located as close as possible to ADMTV300 is controlled by the I*C communication protocol.
the chip. The maximum operating frequency of the I*C SCL is about 400 kHz
L-BAND BAND-III (2.5 ps). The I*C address can be determined by the AS pin. If AS
@ is connected to ground, the ADMTV300 chip address is 0xC2; if
Fm AS is connected to VDDIO, the chip address is 0xC4. SCL/SDA

switching noise can degrade VCO phase noise, and RC noise filter
can help to reject this type of noise. ADMTV300 has a reset for
I*C initialization and internal logic initialization. The reset pin is
RESETB, which is active low. Therefore, if RESETB is low, the
ADMTV300 is in the reset state; if RESETB is high, ADMTV300
is in normal operation. The voltage of logical high is VDDIO.

ADMTV300

06998-024

Figure 24. RF Input Stage
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ADMTV300

ADMTV300
VDDIO SDA  SCL

PULL UP
RESISTORS

06998-025

DEMODULATOR
Figure 25. PC Interface Between ADMTV300 and FPC Controller

IF AGC INTERCONNECTION

ADMTV300 supports internal and external IFAGC mode. To use
external IFAGC mode,

. EXTGVBB (Address 0x27) = 2.
2. SWPDIFRSSI (Address 0x2b) = 1.
3. Connect the IF AGC control voltage (0 V ~ 1.2 V) to Pin 22
via the proper low-pass filter.

Demodulator

ADC B/B_IFAGC
O

Z1aaA

IFOUT IFOUTB IFAGC
ADMTV300

Figure 26. AGC Connection

1.2V SUPPLY VOLTAGE APPLICATION

The ADMTV300 core supply voltage is 1.2 V, but a mobile phone
has only 3.7 V battery supply. There are two methods to generate
1.2 V supply. One is through a linear regulator, and the other is by
using a dc-to-dc converter. In mobile applications, using a dc-to-
dc converter is recommended due to its power efficiency.

CRYSTAL SELECTION

ADMTV300 supports three crystal/TCXO frequencies:
16.384 MHz, 19.2 MHz, and 24.576 MHz. A feedback resistor and
shunt capacitors (Cpi, Cp: 8 pF) are also integrated on-chip.

CRYSTAL APPLICATION RECOMMENDATIONS

We strongly recommend that the crystal be located as close to the
demodulator as possible, as shown in Figure 27, to reduce crystal
harmonic spur.

ADMTV300

DEMODULATOR
Cor [ 1%
% XIN XOUT % XIN XOUuT
() G
-4 4

O

v v

Figure 27. Clock Signal from Demodulator to Tuner

06998-027

When the clock signal enters the tuner, the swing voltage level
(sine wave or rectangular type) must be higher than 1 Vpp.

ADMTV300

o

g XIN XOuT g XIN XouT
{10)

P

DEMODULATOR

06998-028

v 9

Figure 28. Two Crystals

When selecting a crystal, it is strongly recommended contacting
the crystal vender to inquire about an optimized crystal application
circuit that includes an external circuit.

RF AGC SETTING

In the ADMTV300, there are RF/IF dual AGC loops. Each loop
can be controlled independently. RF gain is digitally controlled by
the internal RF RSSI, which is located between the band-pass
filter and the IF PGA. For test purposes, RF gain can also be set
manually.

AUTOMATIC RF GAIN SETTING USING INTERNAL RF
AGC (DEFAULT)

For take-over point, or TOP, (Address 0x20) values from 0x0 to
0x6, the internal RF AGC operates. When increasing the TOP
(Address 0x20) value, TOP increases by 6 dB steps.

MANUAL RF GAIN SETTING
For RF manual gain setting, TOPI2C (Address 0x20) should be

Rev.PrD | Page 15 of 25




ADMTV300

set to 0x7. With this setting, the RFAGC (Address 0x04) value is
loaded from RFAGCI2C (Address 0x5f). The RFAGC value
should be between 0x00 and 0xff.

For example, to set the maximum RF gain manually,

TOP (Address 0x20) = 0x07,
RFAGCI2C[7:0] (Address 0x5f) = Oxff

IF AGC SETTING

ADMTV300 supports three IF AGC modes: internal IF AGC
mode, external (from demodulator) IF AGC mode, and manual
gain setting mode for test purposes.

INTERNAL IF AGC MODE (DEFAULT)

At default, ADMTV300 operates in the internal IF AGC mode. By

changing IFPWR[1:0] (Address 0x25), the IF output level can be
changed. The IF output amplitude can be increased by 6 dB as
IFPWR is increased by 1.

EXTERNAL IF AGC MODE (AGC CONTROL FROM
DEMODULATOR)

To use the AGC control signal from the demodulator,

1. EXTGVBB (Address 0x27) = 2.
. SWPDIFRSSI (Address 0x2b) = 1.
3. Connect the IF AGC control voltage (0 V ~ 1.2 V) to Pin 22
via the proper low-pass filter.

MANUAL IF GAIN SETTING

To set the IF gain manually,

1. EXTGVBB (Address 0x27) = 1.

2. SWPDIFRSSI (Address 0x2b) = 1.
3.  Set GVBBI2C (Address 0x64).

With these settings, the GVBB (Address 0x05) value is loaded
from GVBBI2C (Address 0x64). The GVBB value should be
between 0x00 and 0xc3.
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ADMTV300

I°C OPERATION

The ADMTV300 is controlled by an I*C data bus and is compatible with both standard and fast mode formats. The data and clock are fed
on the SDA and SCL lines, respectively, as defined by the I*C bus format. The device can either accept data in the write mode or send data
in the read mode. The LSB of the address byte sets the device into write mode if the AS pin is low and into read mode if the AS pin is high.

I’C READ/WRITE ADDRESS
Table 6. I?*C Read/Write Address
MsB Address LSB
Address Select Pin Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0 Hex
Read Mode
AS

Low 1 1 0 0 0 0 1 1 c3

High 1 1 0 0 0 1 0 1 c5
Write Mode

AS

Low 1 1 0 0 0 0 1 0 2

High 1 1 0 0 0 1 0 0 c4
I12C BUS FORMAT

READ MODE
78IT 1-BIT 8-BIT 7BIT +BIT 8BIT 8BIT 8BIT
DATA DATA DATA
s | 12c aobress | RiW[Ack iEDg':ETSE: Ack| sR | 12c appress | R [A€¥| (RecisTER |ack| (ReGISTER |ack| REGISTER [ack| .. [Nk | P
ADDRESS) ADDRESS + 1) ADDRESS + 2)
(WRITE) (READ)
WRITE MODE
7BIT 1-BIT 8-BIT 8-BIT 8-BIT 8BIT
_ REGISTER DATA DATA DATA
S | 1Pc ADDRESS |RWIACK| ,ooces [ACK (REGISTER ACK|  (REGISTER |ACK| (REGISTER |- [ACK| P
ADDRESS) ADDRESS + 1) ADDRESS + 2)

(WRITE)
] FROM SLAVE TO MASTER
[J FRoM MASTER TO SLAVE

NOTES
S = START CONDITION, P = STOP CONDITION, SR = REPEATED START, ACK = ACKNOWLEDGE, NK = NOT ACKNOWLEDGE, W = WRITE FLAG (0), R = READ FLAG (1).

06998-029

Figure 29. PC Bus Format
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ADMTV300

I?’C TIMING CHARACTERISTICS

According to standard I°C specification, the CLK frequency reaches its maximum 400 kHz in fast mode and reaches 100 kHz in standard
mode. To communicate with the RF tuner, users need to comply with the conditions outlined in this section.

WRITE MOPE . .
SDA \ }' \ /_\ i l \ ' i

|
|
|
|
|
|
L
|
1J1JoJoJoJo[1Jo[AK[oJo[1[1JoJo 11 JAK[oJ1[1Jo[1]1[oJo [AK[P
'
|
|

EG_ADDI
CHIP_ID (0x61) | w ‘ (FOR EXAMPLE, 0x33) ‘ DATA (0x6C) ‘

| |

| |

| |
EEAV AV AV AU AV AV AV AV AVAY AV AVAY AV AVAVAVAVAVYAVAVAVAVAVAVAVAVAVAY AVAVAVAVAVAVAVAVAY 2N

| |

| |

Y VY e U Y W s U s O W W

|
[sf+T1JoJoJo] T1JofAKJoJo[1[1JoJo 11 AK|sr[1[1JoJoJoJo[ 11 [AKJoTAA] oA 400 nK]P
REG_ADD! ! '
CHIP_ID (0x61) | w ‘ (FOR EXAMPLE, 0x33) ‘ } l CHIP_ID (0x61) | R ‘ READ_DATA (FROM 0x6C) ‘ }
| | | | |
| | | | |
[[] masTerTO sLave [ stAve 1o masTER

NOTES
§ = START CONDITION, P = STOP CONDITION, Sr = REPEATED START CONDITION, AK = ACKNOWLEDGE: ACTIVE LOW,
NK = NOT ACKNOWLEDGE: ACTIVE HIGH, W = WRITE MODE, R = READ MODE.

06998-030

Figure 30. Serial Control Port Write Mode

Serial Control Port Timing
Ta =25°C, Vopio = 2.8 V, GND = 0 V, unless otherwise noted.

Table 7. I’C Serial Control Timing

Standard Mode Fast Mode

Parameter Symbol Min Max Min Max Unit
Hold Time (Repeat) Start Condition’ tsHp 4.0 0.6 us
SCL Clock Period tak 0 100 0 400 kHz
High Period of the SCL Clock tHiGH 4.0 0.6 ps
Low Period of the SCL Clock tlow 47 1.3 ps
Setup Time for Stop Condition tesu 4.0 0.6 us
Data Setup Time tosu 250 1002 ns
Data Hold Time for I°C Bus Devices toHp 03 3.454 03 0.9* Us

' After this period, the first clock pulse is generated.

2 A fast mode I>C bus device can be used in a standard mode I°C bus system, but the tosy = 250 ns requirement must then be met. This automatically occurs if the device
does not stretch the low period of the SCL signal (tiow).

3 A device must internally provide a hold time of at least 300 ns for the SDA signal to bridge the undefined region of the falling edge of SCL.

4The maximum torp has only to be met if the device does not stretch the LOW period (t.ow) of the SCL signal.

- —| tpsy [w—

—( tsyp |- terk

SCL

— tygn ——

-t oy ——»

SDA BITN BITN+1

—

tpsy  |-— —»| tpup

06998-031

Figure 31. Serial Control Port Timing
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ADMTV300

I?’C REGISTER MAP

Table 8. Read-Only Registers

Register MSB Address LSB

Name Type Bit 7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

RDOO R CHIPID1[7:0]

RDO1 R CHIPIDO[7:0]

RDO02 R SPLITID[7:0]

RDO3 R Blank LNAGAIN[1:0] GVBPF[1:0] BIAS SHORT LOCK

RDO4 R RFAGC([7:0]

RDO5 R GVBB([7:0]

RDO6 R Blank CTUNE[4:0]

RDO7 R Blank CV[4:0]

RD0O8 R Blank OFSCON[12:8]

RD09 R OFSCON[7:0]

RDOA R Blank VCORGI[5:0]

RDOB R Blank VCOCON[5:0]

RDOC R Blank EICP_CALI[4:0]

RDOD R Blank MICP_CALO[4:0]

RDOE R Blank RTUNE[5:0]

RDOF R Blank RV([5:0]

RD10 R READEFUSE[31:24]

RD11 R READEFUSE[23:16]

RD12 R READEFUSE[15:8]

RD13 R READEFUSE[7:0]

RD14 R RFRSSID[7:0]

RD15 R ADJRSSID([7:0]

RD16 R RFPWRDETDI[7:0]

RD17 R IFRSSID[7:0]

RD18 R BBAGCEXTD(7:0]

RD19 R TMPSNSDI7:0]

RD1A R VTUNED[7:0]

RD1B R Reserved

RD1C R Reserved

Table 9. Read/Write Registers

Register MsSB Address LSB

Name Initial' | Type | Bit7 Bit6 Bit5 Bit 4 | Bit 3 Bit 2 Bit 1 Bit 0

WR20 0x6b R/W BANDI[1:0] BPFBW ADJ[1:0] TOP[2:0]

WR21 0x73 R/W CONVCOBUF[2:0] PDAAC | CLKSEL[2:0] EXTCKOEN

WR22 0x20 R/W DIVSEL[1:0] ICP[5:0]

WR23 0xb8 R/W CTUNE_ RTUNE_ AAC_RN RN_PLL RN_CNT Reserved AAC_EN vCO
ON ON BIASSW

WR24 0x83 R/W ICP_OFS[4:0] ICP_EXT PC4 DTHEN

WR25 0x40 | R/W IFPWR[1:0] | N[13:8]

WR26 0x33 R/W N[7:0]

WR27 0x00 | RW | CALON | PCALON | EXTGVBB[1:0] | F[19:16]

WR28 0xa0 R/W F[15:8]

WR29 0x00 R/W F[7:0]
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Register MsSB Address LSB

Name Initial' | Type | Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit0

WR2A 0x00 R/W SWPD SWPD SWPD SWPD SWPD SWPD SWPD SWPD
LNA RFPGA MIXER BPF CTUNE BBPGA OUTBUF VCO

WR2B 0x00 R/W SWPD SWPD SWPD SWPD SWPD SWPD SWPD SWPD
PLL PWDET ADJRSSI RFRSSI IFRSSI TMPSNS RTUNE ADC

WR2C 0ox3f R/W SWPD SWPD TSPD TSPD TSPD TSPD TSPD TSPD
LDO BGR LNA RFPGA MIXER BPF CTUNE BBPGA

WR2D Oxff R/W TSPD TSPD TSPD TSPD TSPD TSPD TSPD TSPD
OUTBUF | VCO PLL PWDET ADJRSSI | RFRSSI IFRSSI TMPSNS

WR2E 0xf5 R/W TSPD TSPD TSPD TSPD Reserved
RTUNE ADC LDO BGR

WR2F 0x42 R/W Reserved

WR30 0x45 R/W Reserved

WR31 0x22 R/W Reserved

WR32 0x24 R/W Reserved

WR33 0x8b R/W Reserved

WR34 0x3f R/W Reserved

WR35 0x3c R/W Reserved

WR36 Oxfc R/W Reserved

WR37 ox6f R/W Reserved

WR38 0x30 R/W Reserved

WR39 0xd8 R/W Reserved

WR3A 0x00 R/W Reserved

WR3B Oxbf R/W Reserved CONBAND[3:0]

WR3C 0x7c¢ R/W Blank Reserved

WR3D 0x10 R/W Reserved

WR3E 0xf0 R/W Reserved

WR3F 0x33 R/W Reserved

WR40 0x04 R/W Reserved

WR41 0xf6 R/W Reserved

WR42 0x76 R/W Reserved

WR43 0x36 R/W Reserved

WR44 0x80 R/W Reserved

WR45 0x4b R/W Reserved

WR46 0x40 R/W Reserved

WR47 0xc0 R/W Reserved

WR48 0x93 R/W Reserved

WR49 0x40 R/W Reserved

WR4A 0x8d R/W Reserved

WR4B 0x72 R/W Reserved

WR4C 0xd7 R/W Reserved

WR4D 0x14 R/W Reserved

WRA4E 0xf4 R/W Reserved

WRA4F 0x24 R/W Reserved

WR50 Oxe4 R/W Reserved

WR51 0x34 R/W Reserved

WR52 Oxac R/W Reserved

WR53 0x04 R/W Reserved

WR54 0x7c¢ R/W Reserved
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Register MsSB Address LSB
Name Initial' | Type | Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 | Bit 1 Bit0
WR55 0x78 R/W Reserved

WR56 0x5¢ R/W Reserved

WR57 0x9c¢ R/W Reserved

WR58 0x6¢ R/W Reserved

WR59 0x64 R/W Reserved

WR5A 0x7c¢ R/W Reserved

WR5B 0x34 R/W Reserved

WR5C 0x7c¢ R/W Reserved

WR5D Ox(ff R/W Reserved

WR5E 0x00 R/W Reserved

WR5F Ox(ff R/W Reserved

WR60 0x8d R/W Reserved

WR61 0x72 R/W Reserved

WR62 0xc3 R/W Reserved

WR63 0x00 R/W Reserved

WR64 0xc3 R/W Reserved

WR65 0xd3 R/W Reserved

WR66 Oxla R/W Reserved

WR67 0x2c R/W Reserved

WR68 ox1f R/W Reserved

WR69 0x50 R/W Reserved

WR6A 0x00 R/W Reserved

WR6B 0x80 R/W Reserved

WR6C 0x7a R/W Reserved TSPDOSC1 SWPDOSC1 TSPDOSC2 SWPDOSC2
WR6D Ox(ff R/W Reserved

WR6E 0x00 R/W Reserved

WR6F Oxdf R/W Reserved

WR70 0x70 R/W Reserved

WR71 0x70 R/W Reserved

WR72 0x70 R/W Reserved

WR73 0x70 R/W Reserved

WR74 0x70 R/W Reserved

WR75 0x70 R/W Reserved

WR76 0x70 R/W Reserved

WR77 0x00 R/W Blank Reserved
WR78 0x00 R/W Blank Reserved
WR79 0x00 R/W Reserved

WR7A 0x00 R/W Reserved

WRFO 0x00 R/W Reserved

WRF1 0x14 R/W Reserved

WRF2 0x00 R/W Reserved

' Note that the initialization file overrides the initial value. Contact Analog Devices to receive the latest initialization file.
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I?’C REGISTER DESCRIPTIONS

Table 10. Register Descriptions

Address [Bits] Type Name Description
LNA
0x20([7:6] R/W BANDI[1:0] LNA band selection. 0: FM, 1: Band-lll, 2: Band-lll, 3: L-band.
0x03[1] R BIASSHORT Mode change SW. 0: steady state, 1: mode control moment (for
50 ps).
BPF Digital Block
0x20[5] R/W BPFBW BPF mode selection. 0: FM, 1: T-DMB.
0x06[4:0] R CTUNE[4:0] Cap bank tuning value from digital block.
CTUNE Digital Block
0x23[7] R/W CTUNE_ON CTUNE enable/disable. 0: disable, 1: enable.
Main clock and CTUNE_ON make TUNEEN signals. TUNEEN
signal toggles at falling edge of main clock.
0x21[3:1] R/W CLKSEL[2:0] CTUNE CLK selection. 1: 16.384 MHz, 2: 19.2 MHz,
4:24.576 MHz.
0x07[4:0] R CV[4:0] Cap bank value by tuning.
VCO and Loop Filter
0x21[4] R/W PDAAC Power-down of automatic amplitude control circuit.
0: power on ACC (default), 1: power off AAC.
0x23[5] R/W AAC_RN Reset of AAC.
0x23[1] R/W AAC_EN 0: AAC hold, 1: AAC enable.
0x22[7:6] R/W DIVSEL[1:0] Band election. 00: L-band, 01: Band-Ill, 11: FM.
0x23[0] R/W VCOBIASSW Enable when AAC_EN is 1.
0x3B[3:0] R/W CONBANDI[3:0] Load resistor control words.
[0]: Band_3DIV; [1]: Band_4DIV; [2]: Band-DIVIII; [3]: Band_BUF; [2]:
Band_DIVIII, L-band = 0, Band-llland FM = 1.
0x0A[5:0] R VCORG[5:0] Externally supplied words for tank MIM capacitance in the VCO
core.
Write mode: VCORGSPI (The VCORGSPI register operates when
EXTVCORGIis 1.)
000000: minimum, 111111: maximum.
0x0B[5:0] R VCOCON[5:0] AAC bias value.
0x1A[7:0] R VTUNEDI7:0] ADC output of VTUNE.
PLLA
0x22[5:0] R/W ICP[5:0] Charge-pump current setting value.
0x27[7] R/W CAL_ON 0: hold, 1: charge pump calibration enable.
0x27[6] R/W PCAL_ON 0: hold, 1: charge pump initial calibration enable.
0x24[7:3] R/W ICP_OFS[4:0] EICP_CALI[4:0] setting offset value.
See EICP_CALI[4:0] description.
0x24[2] R/W ICP_EXT Manual EICP_CALI[4:0] setting enable.
See EICP_CALI[4:0] description.
0x23[4] R/W RN_PLL PLL reset. 1: operation, 0: PLL reset.
0x23([3] R/W RN_CNT PLL counter reset. 1: operation, 0: PLL counter reset.
0x0C[4:0] R EICP_CALI[4:0] Charge-pump UP/DN current calibration code.
If ICP_EXT =0 and ICP_OFS<4) = 0, EICP_CALI[4:0] =
MICP_CALO[4:0] + ICP_OFS[3:0].
If ICP_EXT = 0 and ICP_OFS<4) = 1, EICP_CALI[4:0] =
MICP_CALO[4:0] — ICP_OFS[3:0].
If ICP_EXT =1, EICP_CALI[4:0] = ICP_OFS[4:0].
0x0D[4:0] R MICP_CALO[4:0] Charge-pump UP/DN current calibration result code without

offset. See EICP_CALI[4:0] description.
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Address [Bits] Type Name Description
PLLD
0x24([1] R/W PC4 Prescaler divide ratio setting. 0: 8/9, 1: 4/5.
0x25[5:0] R/W N[13:8] PLL feedback divider integer value.
0x26[7:0] N[7:0]
0x27[3:0] R/W F[19:16] PLL feedback divider fractional value.
0x28[7:0] F[15:8]
0x29[7:0] F[7:0]
0x24[0] R/W DTHEN >-A modulator dithering control. 0: off, 1: on.
0x03[0] R LOCK PLL lock status indicator. 0: unlock, 1: lock.
ADJRSSI
0x20[4:3] R/W ADJ[1:0] RSSI attenuator gain control. 00 ~ 11: 6 dB step
(minimum = 0 dB, maximum = —18 dB), default =01.
RFRSSI
0x20[2:0] R/W TOP[2:0] RSSI attenuator gain control. 000 ~ 110: 6 dB step
(minimum = 0 dB, maximum = —-36 dB), default =011.
IFRSSI
0x25[7:6] R/W IFPWR[1:0] RSSI attenuator gain control. 00 ~ 11: 6 dB step
(minimum = 0 dB, maximum = —18 dB), default =01.
RTUNE
0x23[6] R/W RTUNE_ON RTUNE enable/disable. 0: disable, 1: enable.
Main clock and RTUNE_ON make RTUNE_EN signals.
RTUNE_EN signal toggles at falling edge of main clock.
0x0E[5:0] R RTUNE[5:0] RTUNE value.
If RTUNE_EXT = 0 and RTUNEOFS[5] = 0, RTUNE[5:0] = RV[5:0] +
RTUNEOFS[4:0].
If RTUNE_EXT = 0 and RTUNEOFS[5] = 1, RTUNE[5:0] = RV[5:0] —
RTUNEOFS[4:0].
If RTUNE_EXT = 1, RTUNE[5:0] = RTUNEOFS[5:0].
0xO0F3[5:0] R RV[5:0] Internal RTUNE setting value without offset
EFUSE
Ox6E[7:3] R/W FUSEADDR[4:0] Select fuse bit to write/read.
O0x6E[2] R/W FUSERDEN Fuse read enable. 0: disable, 1: enable.
0x6E[1] R/W FUSEWREN Fuse write enable. 0: disable, 1: enable.
0x10([7:0] R READEFUSE[31:0] Read fuse programming data in read mode.
0x11[7:0]
0x12[7:0]
0x13[7:0]
RFAGC Digital Block
0x17[7:0] R RFRSSID[7:0] RFRSSI detection value after ADC.
0x18[7:0] R ADJRSSID[7:0] ADJRSSI detection value after ADC.
0x19[7:0] R RFPWRDETD[7:0] RF power detector detection value after ADC.
0x03[5:4] R LNAGAIN[1:0] LNA gain state value.
0: low gain; 1,2: mid gain; 3: high gain.
0x03[3:2] R GVBPF[1:0] BPF gain state value.
0: low gain (1 dB), 1: mid gain (7 dB), 2: high gain (13 dB),
3:do not use.
0x04([7:0] R RFAGC[7:0] RFAGC gain state value.
0x00 : lowest gain, 0xff : highest gain.
IFAGC Digital Block
0x27[5:4] R/W EXTGVBBI[1:0] GVBB selection. 0: internal, 1: I>C, 2: external, 3: not used.
0x17[7:0] R IFRSSID[7:0] IFRSSI detection value after ADC.
0x18[7:0] R BBAGCEXTDI7:0] External AGC voltage value after ADC.
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Address [Bits] Type Name Description
0x05[7:0] R GVBB[7:0] Baseband gain value. 0x00 (minimum gain) ~ 0xc3 (maximum
gain).
DCOC 12C
0x08[12:8] R OFSCON[12:0] DCOC value of OCA.
0x09[7:0]
Software Power-Down
0x2A[7] R/W SWPDLNA LNA software power-down.
0x2A[6] R/W SWPDRFPGA RFPGA software power-down.
0x2A[5] R/W SWPDMIXER Mixer software power-down.
0x2A[4] R/W SWPDBPF BPF software power-down.
0x2A[3] R/W SWPDCTUNE CTUNE software power-down.
0x2A[2] R/W SWPDBBPGA BBPGA software power-down.
0x2A[1] R/W SWPDOUTBUF OUTBUF software power-down.
0x2A[0] R/W SWPDVCO VCO software power-down.
0x2B[7] R/W SWPDPLL PLL software power-down.
0x2B[6] R/W SWPDPWDET PWDET software power-down.
0x2BI[5] R/W SWPDADJRSSI ADJRSSI software power-down.
0x2B[4] R/W SWPDRFRSSI RFRSSI software power-down.
0x2BI[3] R/W SWPDIFRSSI IFRSSI software power-down.
0x2B[2] R/W SWPDTMPSNS TMPSNS software power-down.
0x2B[1] R/W SWPDRTUNE RTUNE software power-down.
0x2B[0] R/W SWPDDADC ADC software power-down.
0x2C[7] R/W SWPDDLDO LDO software power-down.
0x2C[6] R/W SWPDBGR BGR software power-down.
0x6C[2] R/W SWPDOSC1 Xtal oscillator software Power-Down 1.
0x6C[0] R/W SWPDOSC2 Xtal oscillator software Power-Down 2.
Time-Slicing Power-Down
0x2C[5] R/W TSPDLNA LNA time-slicing power-down enable.
0x2C[4] R/W TSPDPGA RFPGA time-slicing power-down enable.
0x2C[3] R/W TSPDMIXER Mixer time-slicing power-down enable.
0x2C[2] R/W TSPDBPF BPF time-slicing power-down enable.
0x2C[1] R/W TSPDCTUNE CTUNE time-slicing power-down enable.
0x2C[0] R/W TSPDBBPGA BBPGA time-slicing power-down enable.
0x2D[7] R/W TSPDOUTBUF OUTBUF time-slicing power-down enable.
0x2D[6] R/W TSPDVCO VCO time-slicing power-down enable.
0x2DI[5] R/W TSPDPLL PLL time-slicing power-down enable.
0x2D[4] R/W TSPDPWDET PWDET time-slicing power-down enable.
0x2D(3] R/W TSPDADJRSSI ADJRSSI time-slicing power-down enable.
0x2D[2] R/W TSPDRFRSSI RFRSSI time-slicing power-down enable.
0x2D[1] R/W TSPDIFRSSI IFRSSI time-slicing power-down enable.
0x2DI[0] R/W TSPDTMPSNS TMPSNS time-slicing power-down enable.
0x2E[7] R/W TSPDRTUNE RTUNE time-slicing power-down enable.
0x2E[6] R/W TSPDADC ADC time-slicing power-down enable.
O0x2E[5] R/W TSPDLDO LDO time-slicing power-down enable.
0x2E[4] R/W TSPDBGR BGR time-slicing power-down enable.
0x6C[3] R/W TSPDOSC1 Xtal oscillator time-slicing Power-Down 1.
0x6C[1] R/W TSPDOSC2 Xtal oscillator time-slicing Power-Down 2.
Miscellaneous
0x19[7:0] R TMPSNSDI[7:0] ADC output of temperature sensor.
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OUTLINE DIMENSIONS

| 5.00 > "o.eo MAX
‘ BSCsQ 0.60 MAX— | PIN 1
: —}_l— INDICATOR
PIN1_HTT P24
INDICATOR 0.50 g EXPOSED
TOP : BSC 3.65
VIEW BSC Sa 4B PAD 350sQ
TP 3.35
-]
050 b |
040~ Pt 9
0.30 — L 0.25 MIN
0.80 MAX
127 ,"_"_AX 0.65TYP
*I 0.05 MAX THE EXPOSED METAL PAD ON THE
9.0 BOTTOM OF THE LFCSP PACKAGE
1.00 m ___ ¥ 0.02NOM MUST BE SOLDERED TO PCB GROUND
Z Jhse T Thee  commwn  SRFISEN msanAl At
0.80 SEATING 0.23 : 0.08 STRENGTH BENEFITS.
PLANE 0.18 <
COMPLIANT TO JEDEC STANDARDS MO-220-VHHD-2 H
Figure 32. 32-Lead Lead Frame Chip Scale Package [LFCSP_VQ]
5mm x 5 mm Body, Very Thin Quad
(CP-32-4)
Dimensions shown in millimeters
ORDERING GUIDE
Model Band Temperature Range | Package Description Package Option
32-Lead Frame Chip Scale Package
1 _ — | 9 - -
ADMTV300ACPZRL Band-lll 40°C to + 85°C ILECSP_VQ)] CP-32-4
ADMTV300BCPZRL' Band-Iil, FM, L-Band —40°C to + 85°C 32-Lead Frame Chip Scale Package CP-32-4
[LFCSP_VQ]
ADMTV300A-EBZ’ Band-lll Evaluation Board
ADMTV300B-EBZ' Band-Ill, FM, L-Band Evaluation Board

' Z = RoHS Compliant Part.
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