Quintic > QN8027

WIARELESS INNOVATION

High Performance Digital FM Transmitter for Portabl e Devices

General Description Key Features
The QNB8027 is a high performance, low power, full- ° Worldwide FM Band Transmit o
featured single-chip stereo FM transmitter desigfed * 76 MHz to 108 MHz full band tuning in
portable audio/video players, automotive accesspuell 50/100/200 kHz step sizes

phones, and GPS personal navigation devices. The * 50/75uspre-emphasis

QNB8027 covers frequencies from 76 MHz to 108 MHz in

50/100/200 kHz step sizes for worldwide FM bandpsup « Ease of Integration

The QN8027 also supports RDS/RBDS data transmit. « "Small footprint, 3 x 3 x 0.95mm MSOP10

*.Only 2 external passive components required

+~ Adaptive antenna tuning

* I'ow cellular and GPSband spurs

 High Immunity to TDMA (GSM/GPRS) burst noise
* Multiple crystakfrequencies supported

The QNB8027 integrates a complete transmitter fongti
from stereo audio input to RF antenna port, forldwide

FM band personal area broadcasting. It includesabiar
input gain programming, selectable pre-emphasisgigion

low-spur MPX stereo encoding and pilot tone—genenat o
low-noise PLL-based modulation, and ‘an. on-chip powe * |"Cinterface
amplifier with variable output level and RF_bandga

filtering to ensure optimum transmit spectrum purit * Very Low Power Consumption

* 6.5 mA of FCC output level
An integrated crystal oscillator~and “on-chip digita " _Integratéd voltage regulator, direct connect to battery
calibration circuits eliminate_externak tuning casngnts «_Power saving IDLE-mode

and enable tuning-free [ manufacturing. Support for
12/24MHz reference clocks allowsthe chip to usslily « “High Performance FM Transmitter (FMT)
available system clocks. Integratéd saturationatiete and « 63dB Stereo SNR. 0.05% THD

a programmable audiointerface eliminate distogtion . . :
optimize audio fidelity, and support a wide randenput Masdmum 121 dBuvp RF output level with 42dB

audio levels. A low power IDLE mode extends hattéie; adjustable range

An integrated LDO enables direct connection toliattery . ) _

and provides high PSRR for superior noise suppgyesai * Automatic Input Audio Sensing -
particular TDMA noise from GSM/GPRS phones. * RF power automatically turned off if no input

audio signal for 60s

The QN8027's small footprint, high, integration with
minimum external component ‘count, and support for « RDS/RBDS Transmit

12/24MHz clock frequencies make’it easy to integiato » Supports USand European data service,
a variety of small form-factor low-power portable including TMC (Traffic Messaging Channel)
applications. Integrated low-phase noise digital

synthesizers and extensive on-chip auto calibraimures « Robust Operation

robust consistent performance over temperature and . _25°C to +85°C operation
process variations. An integrated voltage regulat@ables
direct connection to a battery and provides higRRRSor
superior noise suppression. A low-power IDLE mode
extends battery life.

» ESD protection on all input and output pads

ESD protection is on all pins. The QN8027 is fahted in
highly reliable CMOS technology.

Typical Applications

= Cell Phones / PDAs / Smart Phones = GPS Personal Navigation Devices
= Portable Audio & Media Players = Automotive and Accessories
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QN8027

REVISION HISTORY

REVISION CHANGE DESCRIPTION DATE
0.1 Datasheet draft. 12/08/08
Check the grammar and syntax, Update the dat&ethéeatures, and user control
0.21 registers, Delete the Section 4.6 Audio Encrypf@mrPrivacy , Modify the Vcc 02/23/09
value ;modify the pin FMO back RFO;
0.22 Modify Table 6: match the notes with the pagters; add “at maximal power” 03/18/09
0.23 Add Ordering Information 03/19/09
0.24 Modify Figure 11: save to slave; arf€Clslave address 03/27/09
0.25 Modify register 07h [2:0] and the descriptionlétregister 10h [6:0] about PA 04/08/09
1. Add section 4.7 Power Setting;
2. Modify reg 00h Bit 7: w — r/w;
3. Delete reg 02h [7]: ‘and de-emphasis’
0.26 4. Modify reg 03h [7:6]: internal-oscillator- crystal: [5:0] add“when.use crystal on 04/08/09
XTAL1/XTAL2'.
5. Modify reg 11h:FEDV> EDEV
6. Modify reg 12h [7JNo RDS—>RDS disable;
STATEMENT:

Users are responsible.for compliance with local regulatory requirements for low power unlicensed FM
broadcast operation. Quintic is not responsible forany violations resulting from user’s intentional or
unintentional breach of regulatory requirements in-personal or commercial use.
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1 FUNCTIONAL BLOCK DIAGRAM
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Figure 1: QNB8027-SANB Functional Blocks
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2 PIN ASSIGNMENTS

xtae [z | () 10 AL

XTALL [ 2 | 9 ] AR
vce [ 3 | 8] wvIO
GND [ 4 | 7 ] sbAa
RFO [ 5 | 6 | .SCL

(Top View)
Figure 2:" QN8027 Device Rin Out

Table 1: Pin Descriptions

PINS NAME DESCRIPTION
1 XTAL2 I?E-sﬁsiqpa(l:r:yesi?elig\llirlopc?(r;(z)hrce, connect thistpiground.
> XTALL On-ghip crystaldriver port 1. S

If using an-external clock source, connect thistpimject the clock.
3 VCC Voltage supply
4 GND Ground
5 RFO Transmitter RF output — connect to matchéerama.
6 SCL Clock for fC serial bus.
7 SDA Bi-directional data line fofC serial bus.
8 VIO IO voltage — specifies voltage limit for dilgital pins.
9 ARI Analog audio input — right channel
10 ALl Analog audio input — left channel
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3 ELECTRICAL SPECIFICATIONS

Table 2: Absolute Maximum Ratings

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
Vpat Supply voltage VCC to GND -0.3 5 \%
Vio Logic signals SCL, SDA to GND -0.3 3.6 \Y

Ts Storage temperature -55 +150 °C
Table 3: Recommended Operating Conditions

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT

Vce Supply voltage VCC-to'GND 2.7 3.3 4.2 \%

Ta Operating temperature <25 +85 °C

1000 | 1400 | v

Vio Digital /O voltage 1.6 3.6 Y
Page 6
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Table 4: DC Characteristics

(Vec =27~ 4.2V, T =-25 ~ 85C, unless otherwise noticed. Typical values alécat= 3.3.V and T = 25°C).

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
It Transmit mode supply curren 6.5 7. 9.9 mA
lioLe Idle mode supply current Idle mode 1.p mA
Interface
Von High level output voltage 0.9% \Y
VoL Low level output voltage 0.1*V,o \Y
A\ High level input voltage 0.7%% \Y
Vi Low level input voltage 0.4 \Y
Notes:
1. RFO output at FCC level.
Table 5: AC Characteristics
(Veec = 2.7 ~ 4.2 V- T=-25 ~85°C, unless otherwise noticed.\ Typicakvalues aicat= 3.3V and T = 25°C).
SYMBOL PARAMETERS CONDITIONS MIN TYP MAX UNIT
Fu fCrystal or Cloek 12 or 24 MHz
requency
Crystal frequenc .
Futal_err ac?:/uracy q y Over temperature, and aging -20 20 ppm
Notes:
1. See also XSEL, R04[7]:
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Table 6: Transmitter Characteristics

(Vec=2.7~4.2V, T=-25~ 85°C, unless otherwise noticed. Typical values aicat= 3.3V and T = 25°C).

SYMBOL PARAMETERS CONDITIONS MIN TYP | MAX | UNIT
Raudio_in Audio input impedance At pin ALI and ARI 5 40 kQ
Caudio_in Audio input capacitanée At pin ALI and ARI 2 5 pF
Gaudio_in Audio input gain RIN[1:0] = 10 -9 6 dB

AGaudio in | Audio gain step For any gain setting 0.5 1 15 dp
L PETC =1 71.3 75 78.7
Temph Pre-emphasis time constant Hs
PETC=0 47.5 50 52.5
MONO, Af.=22.5 KHz TBD
SNRudio | Tx audio SNR STEREOA = 67 5 kHz, 5 dB
Afpilot =(6.75 kHz
A . STEREOQAf = 67.5 kHz, o
THDaugio x| Tx audio THD Ay = 6.75 kHz 0.03 0.1 %
OLR L/R separatiof 35 42 dB
L and R channel gain
Bir L/R channel imbalance imbalance at.1 kHz offset 1 dB
from DC
M pilot 19 kHz pilot\modulatiod ® Relative to 75 kHz deviation 7 9.0 15 %
SURL, 38 kHz Sl_Jb—carr|e2r 40 4B
suppression
Output capacitance tuning
Cuune range 5 30 pF
Pout RF output voltage swirlg RF Channel frequency = 82 121 | dBuv
88 MHz
AGRe out Power gain'step Over process, temperature 0}75 4B
APy Power gain flatness Over 76 MHz ~ 108 MHz -2 TBD dB
120 kHz to 240 kHz offset TBD TBD
Prmask RF output spectrum mask 240 kHz to 600 kHz offset TBD| TBD dBC
>600 kHz offset TBD
Fi RF channel frequency 76 108 MHz
Fen Channel frequency step 50 10( 200 kHE
Foo Channel center frequency 2 2 KHz
accuracy
Frerr Pilot Tone frequency accurdcy -2 2 Hz
Foe (I;/Iodul_anon peak frequency STEREO 75 KHz
eviation
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SYMBOL PARAMETERS CONDITIONS MIN TYP | MAX | UNIT
Notes:
1. Guaranteed by design.

2
3.
4.
5

1000mVp-p, 1 kHz tone at ALI pin, no input signalfRI pin.

Into matched antenna (see application note foildgta

Within operating band 76 MHz to 108 MHz.

Value set with GAIN_TXPLT[3:0] (reg. 02h, bits 3:0)he user must conform to local regulatory requiats
for low-power unlicensed FM broadcast operation mbetting this value.

Table 7: Timing Characteristics

(Vcc =2.7 ~ 4.2V, T =-25 ~ 85°C, unless otherwise noticed. \Typical values aMcat= 3.3\ and % = 25°C).

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
From rising edge of Power-On
Toup Chip power-up timé to PLL settled and transmitter TBD Sec
ready fortransmission.
Channel switchin From any channel to an
Tehsw time* ) channel.y ’ TBD Sec
Notes:
1. Guaranteed by design.
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Table 8: 1°C Interface Timing Characteristics

(Vec=2.7~4.2V, T=-25~ 85°C, unless otherwise noticed. Typical values aicat= 3.3V and T = 25°C).

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
fscL I2C clock frequency 400 kHz
tLow Clock Low time 1.3 us

th Clock High time 0.8 us
SCL input to SDA
tsT falling edge start® 06 HS
SDA falling edge to
tstHo SCL falling edge statt 0.6 HS
tre SCL rising edgé Level from 30%,t0.70% 300 ns
tic SCL falling edg@ Level from 70%:to 30% 300 ns
SCL falling edge to
o next SDA rising edge TBD ns
SDA rising edge to
Lare next SCL rising edge 900 ns
SCL rising edge to
L SDA rising edgé*® 0% HS
tw Duration before restdrt 1.3 us
SCL, SDA-capacitive
G loading 10 PF
Notes:
1. Start signaling ofC interface.
2. Stop signaling ofiC interface.
3. Guaranteed by design.
ter tsro B B t t; e o
70%
SCL 3% ‘ I L}
/
— 71— —
70% [ 1
SDA \ , \
30% \ // }
JL —‘ 1/
tm tdtHD lmc [f:

Figure 3: 12C Serial Control Interface Timing Diagram
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4 FUNCTIONAL DESCRIPTION

The QN8027 is a high performance low power singip &M transmitter IC that supports worldwide FMbadcast band
operation. It has an IDLE mode for saving poweDS/RBDS data service is also supported.

4.1 Transmit Mode

The QN8027 transmitter uses a highly digitized &echure. The input left and right analog audignsils are first
adjusted by VGA, and then digitized by two highalaton ADCs into the digital domain. Pre-emphasisl MPX
encoding are then performed. If RDS mode is emkltkee RDS signal will also be mixed with the MPgr&l and the
combined output will be fed into a high performandégital FM modulator which generates FM signaRé&t carrier
frequency. The FM signal is then filtered and dfigal by the PA.

The QN8027 can deliver up to 121jaN8 output signal to an.external antenna and/or niagchetwork. An RF VGA
provides a 42dB output power control range in @B5steps-and.can’be’programmed through the seriédat bus. Output
power control and in-band power flatness can biyeashieved hy-a calibration circuit. This.widengge of control allow
for various antenna configurations such as loomapole, ormeandering traces on PCB: An\integr&tedbandpass filter
ensures optimal output spectrum purity.

4.2 |dle Mode

The QN8027 features a low power IDLE.-mode for fast around and powersavings. After power up QNS027 will
enter IDLE mode autematically.

4.3 Audio Interface

The QN8027 has a highly flexible analog audio figiee. For audio input, the signal is AC couplechv@tiB corner
frequency less than 50Hz. It has 4 differentinmpedances and 15dB adjustable gain range. Diggtial provides more
accurate gain control (in 1dB steps).to_optimiz2 $INR and linearity. The gain setting can be miyneat through the
serial interface.

4.4 Audio Processing

The QN8027 supports audio AGC, programmable prehasip. When there is no audio signal for a prerdeted
period, AGC will power down the transmitter. A jeadetector is also integrated to measure the iapdio level. User
can program VGA based on the peak value.

Stereo signal is generated by the MPX circuitcolinbines the left and right channel signals inftlewing way:

m(t) = [L(t) + R(t)] + [L(t) - R(t)]cos(4nft + 26,) + a cos(27t + §,) + d (t) cos(6t + 36,)

Here, L(t) and R(t) correspond to the audio sigoal$eft and right channels respectively, f = 1&k#lis the initial phase
of pilot tone andx is the magnitude of pilot tone, and d(t) is RDgsi. In mono mode, only the L+R portion of audio
signal is transmitted. The 19 kHz pilot tone isg@ted by the MPX circuit which contributes 9%pefk modulation,
and RDS signal will contribute 2.1% of peak modolat
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A pre-emphasis function is also integrated witthbdus and 5Qis time constants. The time constant can be progeshmm
through the serial control interface.

4.5 Channel Setting

By programming channel index CH[9:0], the RF chdmmam be set to any frequency between 76 MHz ~NB& in 50
kHz steps. The channel index and RF frequency tievéollowing relationship:

Fre = (76 + 0.05 x Channel Index), whereFge is the RF frequency in MHz.

The QN8027 has an integrated crystal oscillatorsamports 12/24M Hz crystals. Alternatively, thR&27 can be
driven externally by clock source.

4.6 RDS/RBDS

The QN8027 supports RDS/RBDS data transmittinduiing station 1D, Meta'data, ;TMC information, el@DS/RBDS
data communicates with an externalMCU throughstir@al control interface.

4.7 Power Setting
Reg 10H[6:0] ‘PPA_TRGT is used for PA output poveantrol.
The PA output power expression of the PA oUtput grog.
Power = (0.62xPA  1rert71)dBuV
And the PA_TRRGT range is 20~75:

PA output power setting wilknat.efficient immedt, it need to enter IDLE mode and re-enter TX mamt when the
frequency changed the PA outputpower settingtaie effect.
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5 CONTROL INTERFACE PROTOCOL

The QN8027 supports af serial interface. At power-on, all register kite set to default values.

5.1 I°C Serial Control Interface

The QN8027 uses the Phillip€l standard in théC serial interface.

The FC (L2) bus is a simple bi-directional bus interfa€he bus requires only serial data (SDA) and betiek (SCL)
signals. The bus is 8-bit oriented. Each devicedsgnized with a unique address. Each regis@sdsrecognized with a
unique address. The L2 bus operates with a maxifmrespiency of 400 kHz. Each data put on the SDAtrbe 8 bits
long (Byte) from MSB to LSB and each byte sent $thdne acknowledged by an “ACK” bit. In case a bigt@ot
acknowledged, the transmitter should generatepcgindition or restart the transmission. If a stopdition is created
before the whole transmission is completed, theaigimg bytes will keep-their old setting. In caseyge is not completely
transferred, it will be discarded.

Data transfer to and from the QN8027 can begin véhstart condition is created. This is the casetifinsition from HIGH
to LOW on the SDA line occurs while the SCL is HIGHhe first’' byte transferred represents'the addvéthe IC plus the
data direction. The default IC address is 0x2C/ G\ LSB ‘of'this byte indicates data transmission’(\WE while a

HIGH LSB indicates data request (READ).. This‘metnag the first byte to be\transmittedto the QNB8Rould be
“0Ox58” for a WRITE operation or “0x59” for a.READperation.

The second byte is the starting register addresfofNvrite/read operation'. The following bytes aegister data for
address N, N+1, N+2, etc. There isno_ limit'onrbenber of bytes inc€ach transmission. A transimissan be terminated
by generating a stop condition, which is"SDA trtiasifrom'LOW te 'HIGH)while SCL is HIGH. For writeperation,
master stops transmission after the last byteréam operation,\master-doesn’t send ACK after vawgithe last read back
byte; then stops the!transmission,
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The timing diagrams below illustrate both write aedd operations.

IC Write Operation

SCL
ERVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAN
SDA (RTX e AsXpaX A3 RX AT A0 K D7XD8X 05X 403X 02X D1X(D0)

Start ’C slave Address RMW ACK by Base Address ACK by Data Byte 1 ACK by
a " TQN8027 "QN8027 'QN8027

S AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAERE
SDA ) D7) D6 D5X D4A D3\ D2\ D1\ DO)\ A D7) D6) D5X D4j D3X D2 D1 D0 )\ A D7) 06X D54 D4 D3A D2) D14 DO)

Data Byte 2 ACK by Data Byte 3 ACK by Data Byte n ,ACKby _Stop
QN8027 QN8027 'QN8027

&
€

I°C Read Operation

A VAVAVAVAVAVAVAVAVAVAVAVANAVAVAVAVAVARR
SDA CA7X AEX ASXA4XASX A2X AT AD)

Start j’C_slave Address /RIW ACK by." Base Address ACK by. Stop
QNg02 QN8027

S A\ NANNANNNALANANNANNANALNANNNNNANN N

SDA
< 07X 06X DEXD4X DIXDZXDHXDON KD7X DX D5XD4X D3X D2X DX DO)
Start ’C slave Address ” RAW _ ACKby Data Byte 1 ACK by Data Byte n ACKby Stop
a T TQnso27 " micro "“micro

Figure 4: [%C_Serial Control Interface Protocol

Notes:
1. The default IC address.is'0x2C.
2. “Ox58” for a WRITE operation;.“0x59” for a READ epation.
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6 USER CONTROL REGISTERS

———————— THIS IS A PREVIEW LIST. Number and contesf registers subject to change without notice—

QN8027

There are 19 user accessible control registergeglisters not listed below are for manufacturisg anly.

Table 9: Summary of User Control Registers

REGISTER NAME USER CONTROL FUNCTIONS
00h SYSTEM Sets device modes, resets.
01h CH1 Lower 8 bits of 10-bit channel index.
02h GPLT Audio controls, gain.of TX pilot frequendgviation.
03h REG_XTL XCLK pin-control,
04h REG_VGA TX mode.input impedance, crystal fraguesetting.
05h CiD1 Device1D-numbers.
06h CID2 Device\ID humbers.
07h STATUS Device status indicators.
08h RDSDO RDS-data byte 0.
09h RDSD1 RDS data byte 1.
0Ah RDSD2 RDS data byte 2.
0Bh RDS$D3 RDS data byte 3.
0Ch RDSD4 RDS data byte 4.
0Dh RDSD5 RDS data hyte 5.
OEh RDSD6 RDS data-byte 6.
OFh RDSD7 RDS data byte 7.
10h PAC PA output power target control.
11h FDEV Specify total TX frequency deviation.
12h RDS Specify RDS frequency deviation, RDS madecsion.

Rev 0.26 (04/09)
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Register Bit R/W Status:

RO - ReadOnly: You can not program these bits.

WO - Write Only: You can write and read these bits; the valoe sead back will be the same as written.

R/W - ReadWite: You can write and read these bits; the vglue read back can be different from the value emitt
Typically, the value is set by the chip itself.

Word: SYSTEM Address 00h

. : . . . . . Bit 0
Bit 7 (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
swrst recal txreq mono mute rdsrdy ch[9] ch[8]
riw wo wo wo wo wo wo wo
Bit Symbol Default Description
7 SWRST 0 Reset all registers to default values

0 Keep'the current value.

1 Reset to default values-

6 RECAL 0 Reset the state to initial states ‘andrecalibriatdacks.

0 No reset, ~SM runs normally.

1 Reset the FSM. After-this bit is de-asserted, FSNge through all the
power up and-calibration sequence.

5 TXREQ 0 Transmissionrequest:

0 Stay.in IDLE mode.

1 Enter Transmit mode.
4 MONO 0 Force MONO mode for transmission:
0 Stereo mode.
1 MONO mode.
3 MUTE 0 Audio Mute enable:
0 Not Mute
1 Mute
2 RDSRDY 0 RDS transmitting ready: If user want the chip traitsng all the 8 bytes in

RDS0~RDS7, user should toggle this bit. Then thip thernally will fetch these
bytes after completing transmitting of current grou

1:0 CH[9:8] 01 Highest 2 bits of 10-bit channel index:
Channel freq is (76+CH*0.05) MHz
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Word: CH1 Address 01h
(I\B/Iié;) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (BLiég)
ch[7] ch[6] ch[5] ch[4] ch[3] ch[2] ch[1] ch[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7.0 CHJ7:0] 0000 0000 Lower 8 bits of 10-bit Channedéx. Channel used for TX.
Word: GPLT Address: 02h
(Eiéé) Bit 6 Bit 5 Bit 4 Bit-3 Bit 2 Bit 1 (Eiiég)
tc priv_en | Tlm_sel[1] | .T1m: sel[0] gain_txplt[3]| gain_txplt[2] gain_txplt[1]| gain_txplt[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7 TC 1 Pre-emphasis time_constant
TC Time constant (us)
0 50
1 75
6 priv_en 0 Enable the privacy mode (audio scramble and RD8yption)
priv_en Privacy mode
0 disabled
1 enabled
5:4 tlm_sel[1:0] 10 Selection of 1 minute time for PA off when no audio
The real time is (58+t1m_sel) seconds
Tim_sel[1:0] time
00 58s
01 59s
10 60s
11 Infinity (never)
3:0 | GAIN_TXPLT[3:0] 1001 Gain of TX pilot to adjust pilot frequency deviaticRefer to peak
frequency deviation of MPX signal when audio inutull scale.
GAIN_TXPLTI[5:0] value
0111 7% * 75KHz
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QN8027

1000 8% * 75KHz
1001 9% * 75KHz
1010 10% * 75KHz
Word: REG_XTL Address: 03h
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
xinj[1] xinj[0] xisel[5] xisel[4] xisel[3] xisel[2] xisel[1] xisel[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
76 XINJ[1:0] 00 Select the reference clock source
XINJ[1:0] Clock source
00 Use crystal on XTAL1/XTAL2
01 Inject digital clock from XTAL1
10 Single-end sine-wave injection on XTAL1
11 Differential sine-wave injection on XTAL1/2
5:0 XISEL[5:0] 010000 Crystal oscillator. current control. 6.25uA*XISEL[H; 0-400uA when use
crystal on"XTAL1/XTAL2.

Word: REG_VGA

Address’ 04h

Bit 7 (MSB) Bit 6 Bit.5 Bit 4 Bit 3 Bit 2 Bit 1 (?_iég)
xsel gvgal2] gvgall] gvgal0] GDBJ1] GDBJ0] rin[1] inf0]
wo wo wo wo wo wo wo wo

Bit Symbol Default Description
7 XSEL 1 Crystal frequency selection
XSEL XTAL frequency (MHz)
0 12
1 24
6:4 GVGA[2:0] 011 TX input buffer gain (dB)
VGAGJ[2:0] RIN[1:0]
00 01 10 11
000 3 -3 -9 -15
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001 0 -6 -12
010 9 3 -3 -9
011 12 6 0 -6
100 15 9 -3
101 18 12 6 0
11X Reserved
3:2 GDBJ1:0] 00 TX digital gain
GDBJ1:0] Digital gain
00 0dB
01 1dB
10 2dB
11 reserved
1:0 RIN[1:0] 10 TX-mode inputimpedance for both L/Rchanngels.
RIN[1:0] Input impedance (K)
00 5
01 10
10 20
11 40
Word: CID1 Address: 05h(RO)
(,'\?’Ai;;) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (Ff_i;g)
cid0[2] cido[1} cido[0] cid1[2] cid1[1] cid1[0] cid[1] cid2[0]
ro ro ro ro ro ro ro ro
Bit Symbol Default Description
75 CIDO0[2:0] rer reserved
4:2 CID1[2:0] rer Chip ID for product family
000 CID1]2:0] Product Family
000 FM
001-111 reserved
1.0 CID2[1:0] rr Chip ID for minor revision
00 CID2[1:0] Minor revision
00 1
01 2
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10
11
Word: CID2 Address. 06h (RO)

Bit 7 . . . . . . Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
cid3[3] cid3[2] cid3[1] cid3[0] cid4[3] cid4[2] cid[1] cid4[0]

ro ro ro ro ro ro ro ro
Bit Symbol Default Description
74 CID3[3:0] reer Chip 1Dxfor product ID
0100 CiD3[2:0] Product
0100 QN8027
others reserved
3.0 CIDA4[3:0] rerr Chip IDAfor majorrevision is 1+CID4
0000 CID4[3:0] Revision number
0000 1
0001 2
0010 3
0011 4
0100-1111 reserved
Word: STATUS Address 07h
. . . . . . . Bit 0
Bit 7 (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
aud_pk[3] aud_pk[2] aud_pk[1] aud_pk[O0] rds_upd fsm[2] fsm[1] fsm[0]
ro ro ro ro ro ro ro ro
Bit Symbol Default Description
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74 aud_pk[3:0] reer Audio peak value at ADC inpaiaud_pKk[3:0]*45mV
3 RDS _UPD r RDS TX: To transmit the 8 bytes in RBRDS7, the user should toggle
the register bit RDSRDY. Then the chip interna#lyches these bytes
after completing transmitting the current groupc®the chip has
internally fetched these bytes, it will toggle this and the user can write
in another group.
2.0 FSM[2:0] rer Top FSM state code
FSM[2:0] FSM status
000 RESET
001 CALI
010 IDLE
011 PA calibration
100 Transmit
101 PA_OFF
110 TX ready
111 reserved
Word: RDSDO Address 08h
Bit 7 . : \ . . : Bit 0
(MSB) Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 (LSB)
rdsdoO[7] rdsdO[6] rdsdO[5] rdsdoO[4] rdsdO[3] rdsap[ rdsdO[1] rdsdo[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7:0 RDSDO 00000000 RDS data byteO to be sent: Wateen into RDSDO~RDSD7 can not be se€
out if user didn’t toggle RDSTXRDY to allow the dab be loaded into the
internal transmitting buffer.
Word: RDSD1 Address 09h
Bit 7 : . : . : . Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
rdsd1[7] rdsd1[6] rdsd1[5] rdsdi[4] rdsd1[3] rdsaL[ rdsd1[1] rdsd1[0]
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wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7:0 RDSD1[7:0] 0000 0000 RDS data byte 1
Word: RDSD2 Address OAh
Bit 7 : . : ; : . Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit\3 Bit 2 Bit 1 (LSB)
rdsd2[7] rdsd2[6] rdsd2[5] rdsd2[4] rdsd2{3] rdsap[ rdsd2[1] rdsd2[0]
wo wo wo wo WO wo wo wo
Bit Symbol Default Description
7:0 RDSD2[7:0] 0000 0000 RDS data byte 2
Word: RDSD3 Address 0Bh
Bit 7 : . : ! : . Bit 0
(MSB) Bit\6 Bit 5 Bit 4 Bit'3 Bit 2 Bit 1 (LSB)
rdsd3[7] rdsd3[6] rdsd3[5] rdsd3[4] rdsd3[3] rds2B[ rdsd3[1] rdsd3[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7:0 RDSD3[7:0] 0000.0000 RDS data byte 3
Word: RDSD4 Address 0Ch
Bit 7 : . : . : . Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
rdsd4[7] rdsd4[6] rdsd4[5] rdsd4[4] rdsd4[3] rdsay rdsd4[1] rdsd4[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7:0 | RDSDA4[7:0] 0000 0000 RDS data byte 4
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Word: RDSD5 Address 0Dh
Bit 7 . . . . . . Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
rdsd5[7] rdsd5[6] rdsd5[5] rdsd5[4] rdsd5[3] rdsap[ rdsd5[1] rdsd5[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7:0 | RDSD5[7:0] 0000 0000 RDS data byte 5
Word: RDSD6 Address OEh
Bit 7 : . ) . . . Bit 0
(MSB) Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 (LSB)
rdsd6[7] rdsd6[6] rdsde6[5] rdsd6[4] rdsd6[3] rdsap[ rdsd6[1] rdsd6[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7:0 | RDSD6[7:0] 0000 0000 RDS data byte 6
Word: RDSD7 Address OFh
Bit 7 . ) . . . . Bit O
(MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
rdsd7[7] rdsd7[6] rdsd7[5] rdsd7[4] rdsd7[3] rdsar[ rdsd7[1] rdsd7[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7:0 | RDSD7[7:0] 0000 0000 RDS data byte 7
Word: PAC Address 10h
Bit 7 (MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(LSB)
txpd_clr pa_trgt[6] pa_trgt[5] pa_trgt[4] pa_trgt[3| pa_trgt[2] pa_trgt[1] pa_trgt[0]
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wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7 TXPD_CLR 0 TX aud_pk clear signal: Audio peak value is maxdhahd stored in
aud_pk[3:0]. Once TXPD_CLR is toggled, the aud_alug is cleared
and restarted again.
6:0 PA_TRGT[6:0] 111 1111 | PA output power target is 0.62*PA_TRGT+71dBu. Valaues are 20-
75.
Word: FDEV Address: 11h
Bit 7 . . . . . ) Bit 0
(MSB) Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 (LSB)
tx_fdev[7] tx_fdev[6] tx_fdev[5] tX_fdewv{4] tx_fdev[3] tx_fdd] tx_fdev[1] tx_fdev[0]
wo wo WO wo wo WO wo wo
Bit Symbol Default Description
7:0 | TX_FDEV[7:0] 10000001 | Specify total TX frequency deviation:
TX frequency deviation = 0.58 kHz*TX_FDEV.
TX_FDEV[7:0] value
0000.0000°7/1111 1111 0~ 255
Word: RDS Address 12h
Bit 7 . . . . . . Bit 0
(MSB) Bit 6 Bit'5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
rdsen rdsfdev[6] rdsfdev[5] rdsfdev[4] rdsfdev[3]| dsfdev[2] rdsfdev[1] rdsfdev[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7 RDSEN 0 RDS enable:
0 RDS disable
1 RDS enable
6 RDSFDEV[6:0] | 000 0110 | Specify RDS frequency deviation:
RDS frequency deviation = 0.35KHz*RDSFDEV.
RDSFDEV[6:0] Value
000 0000 — 111 1111 0~127
Rev 0.26 (04/09) Copyright ©2009 by Quintic Corpama Page 24

Confidential Information contained herein is cowktmder Non-Disclosure Agreement (NDA). Advancehrécal Information.
This is a product under development. Charactesistitl specifications are subject to change withotite.



Quintic™> ONB027

7 ORDERING INFORMATION

Part Number Description Package

QNB8027-SANB The QN8027 is a high performance, lawer, full-featured single- 3x3 mm Body
chip stereo FM transmitter designed for portabii@wideo players, [MSOP10]
automotive accessories, cell phones, and GPS @nsavigation
devices.
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8 PACKAGE DESCRIPTION

10-Lead plastic package — 3x3 mm Body [MSOP]

G

-0
H i. b
” 3
= _-_-_ B ' .
‘ ®
—r ]
Figure s> MSOPR10/Package Outline Dimensjons
e Millimeters
Symbol Description
Minimum Nominal Maximum
A Overall package height 0.820 0.95 1.100
Al Board standoff 0.020 - 0.150
A2 Package thickness 0.750 0.85 0.950
b Lead width 0.180 0.23 0.280
c Lead thickness 0.090 - 0.230
D Package’s outside, X-axis 2.900 3.00 3.100
e Lead pitch 0.50 (BSC)
E Package’s outside, Y-axis 2.900 3.00 3.100
El Lead to lead, Y-axis 4.750 4.90 5.050
L Foot length 0.400 0.60 0.800
0 Foot to board angle 0° - 6°
Notes:
1. Pin 1 visual index feature may vary, but must lmated within the area indicated in the drawing.
2. Dimensioning and tolerance per ASME Y 14.5M.
BSC: Basic Dimension. The theoretically exact vatughown without tolerance.
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Carrier Tape Dimensions
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Figure 6: - MSOP10 Carrier Tape Drawing

NOTES:
1. 10 sprocket hale pitch cumulative toleran@e2mm maximum.
2. Camber not'to exceed 1mm in 100mrmsn/100mm.

3. Pocket position relative to sprocket-hole’meadur
as true position of pocket, not-pocket hole!
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9 SOLDER REFLOW PROFILE

9.1 Package Peak Reflow Temperature

QN8027 is assembled in a lead-free MSOP packagee $ine geometrical size of QN8027 is 3 m@ mmx 0.95 mm, the

volume and thickness is in the category of volunixint and thickness<1.6 mm in Table 4-2 of IPC/JEDEQ DS
020C. The peak reflow temperature is:

T, =260°C

The temperature tolerance is°€and -8C. Temperature is measured at the top of the packag

9.2 Classification Reflow Profiles

Profile Feature

Specification*

Average Ramp-Up Rate (tsmax to tR)

3fC/second max.

Pre-heat:

Temperature Mip.(Tsmin)

150C

Temperature Max(Tsmax)

200C

Time (ts)

60-180 seconds

Time maintained
above:

Temperature (T,)

2177C

Time(t,)

60-150 seconds

Peak/Classification Temperature (Tp)

260C

Time within 5T of Actual Peak Temperature\(tp)

20 -40 seconds

Ramp-Down Rate

6C/second max.

Time 25T to Peak Temperature

8 minutes max.

*Note: All temperatures are measured at the taphe@fpackage.
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Tp Critical Zone
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Figure 7: Reflow-Temperature Profile

9.3 Maximum Reflow Times

All package reliability tests were(performed-andgeal with a pre-condition‘procedure that repeaflaw profile, which
conforms to the requirements$ection 9.2three (3)times.

CONTACT INFORMATION

Quintic Corporation (USA) Quintic Microelectronics (China)

3211 Scott Blvd., Suite 203 Building 8 B-301A Tsinghua Science Park
Santa Clara, CA 95054 1st East Zhongguancun Rd, Haidian

Tel: +1.408.970.8808 Beijing, China 100084

Fax: +1.408.970.8829 Tel: +86 (10) 8215-1997

Email: support@quinticcorp.com Fax: +86 (10) 8215-1570

Web: www.quinticcorp.com Web: www.quinticcorp.com

Quintic Microelectronics and Quintic are trademaskQuintic Corporation. All Rights Reserved.
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