(DU|nl:ic)w QN8025

WIAELESS INNOVATION

Single-Chip Low-Power FM Receiver for Portable Dewes

General Description Typical Applications
Cell Phones / PDAs / Smart Phones

The QN8025 is a high performance, low power, full- * : .
featured single-chip stereo FM receiver designedéd : hpﬂ(gga;ﬂgf‘u?'o & l\éﬁﬂdl:l)a PPll\?gers
phones, MP3 players, and portable radios. The QBl&xd . GPS PerS(E)nZ)I/Glilrélvi ati'on Devices
supports RDS/RBDS data reception. « Automotive and Accgessories
Key Features
* Worldwide FM Band Coverage o + Adaptive Noise Cancellation
e 62 MHz to 108 MHz full band tuning in «~Mono/stereo blend
50/100/200 kHz step sizes * "High cut
» 50/79us de-emphasis » Softmute
» Ease of Integration * High-Performance
* Small footprint, available in 2.5 x2.5 QFN16 and »_Superior sensitiyity;-bétter than 1. 78
4x4 QFN24 packages » 62dB stereo SNR;0.05% THD
» 32.768 kHz and MHz crystal and direct clock input * Integrated audio processing (SNC, HCC, SM)
supported » Auto channel seek
* 1%C control interface * L/R separation'45dB
« Very Low Power Consumption « RDS/RBDS
* 15 mA typical *\Supports S and European data services

* Integrated LDO

e Vio: 1.6~3.3V, ¥¢C: 2.7~5.0V

* Power saving IDLE and Standby modes
* Low shutdown leakage current

« Volume control

QN8025 Functional Blocks:

«_Robust-Operation
« -25°Cto +85°C operation
. ESD protection on all input and output pads

RXANT

ARO
RFI ALO
2.7-5.0v Vee
£ RDS
_— —L PHY DSP FSM
l 10pF
11 LDO
- - Volta
Regulag:)r Oscc?lllztlzlr Control Interface
_I [] I_ Controller
Ordering I nformation appears at Section 7.
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REVISION HISTORY

REVISION CHANGE DESCRIPTION DATE
0.1 Initial version 02/18/09
0.1a Modify the register “02h” 02/19/09

Modify the table 1 and package Overall Height O0.gapdate the frequency
0.2 61.75~108 MHz. Vcc range:2.7~5.0V,typical value3B,todify the Figure 02/25/09
6;delete AM
0.21 Modify the register 18h 02/26/09
0.22 THDuwdio i-MONO, Af = 22.5 kHz -> 75 kHz;the desctiption of RegO[5] 02/27/09

1. Modify the key feature:

1) delete mono SNR in feature of pagel;

2) current 16.7mA

3) THD 0.05%

Delete some content about “General.Description”;
Table 4: kx-TYP 15.4-MAX 16 is modified todg=TYP 16.7 03/25/09

Delete Section” Functional Block Diagram”

Modify the Section “Functional Deseriptions”
Modify the Figure 7 ( save.address ->slave address
Add the Section Applications

Add the Section Ofdering Information

0.23

ONOO R~ WN

1. Modify the grammar and syntax; Figure~; Table A6h>System status.
0.3 2. Table 4: ky-TYR 16.7 is modified togl-TYP\15 03/30/09
3. Delete\"CCSinregister SYSTEM1

0.31 Section5.14"3)Reg1lAh~>Reg0Ah 04/22/09
0.32 Section5.14 3)CH_START ( Reg08h-» CH (\Reg07h) 04/23/09

1. Correct the description of \Reg0 [1]:'set CHSREGO [5)> set CHSC
(REGO [1])

2. Modify Section5.14 ~3)Read the STATUS1 (Reg04h [3]) bit. If it
high->low

0.34 Register 17{5] default'®1; Register 17 [4] default £ 0 05/07/09

0.33 04/28/09

n

STATEMENT:

Users are responsible for compliance with local regulatory requirements for low power unlicensed FM
broadcast operation. Quintic is not responsible for any violations resulting from user’s intentional or
unintentional breach of regulatory requirements in personal or commercial use.
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1 PIN ASSIGNMENT

(Top View) o < _
[a] -
3 8 & 3 $33ekts
vee|[d [ 1 B [E o 3] [=] [&] [] [§] (=]
R ALO[T] [38] xTAL1/xcLK
o2 v [2 1IXC o :
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+ -farside- ! NG i - farside - | \e1
eofa] 3 i []nez % S i K
GND NC
BE QA E G ole
T 8 2 5 o O z O
« E:? > 0o zZ S Bz

RFl
RFGND] 8|

Figure 1  QN8025-NCNB Pin Out QFN16 25x2:5mm’ ) Figure 2 QN8025-NGNB Pin"Out QFN24 4x4mm
Table 1: Pin Descriptions

QFN16 QFN24 NAME DESCRIPTION
1 24 VCC Voltage supply
2 1 ALO Analog.audio output — left channel
3 2 ARO Analog audio output — right channel
4 6/9 GND Ground
5 7 RFI FM Receiver RF input
6 8 RFGND RF ground
7 10 Y10 IO voltage level — specifies voltage liffat all digital pins.

Chip enable: Chip power down if less than 0.6V,

8 11 CEN power up if voltage applied 0.7*VIO.

9 14 NC1 This pin must be left floating.

10 NC2 This pin must be left floating.

1 1 XTAL2 I(f)B-S(i::gl:jpacnrf)ﬁr(:lg\lli[opctl)(rtsgﬁrce, connect thistpiground.

12 18 XTALL1/ On—c_:hip crystal driver port 1. . )

XCLK If using an external clock source, inject from this

13 19 GND Ground

14 20 INT Interrupt signal (active low)

15 22 SCL Clock for’C serial bus.

16 23 SDA Bi-directional data line fof@ serial bus.

3/4/5/12/ 13/15/16/21 NC No connect.
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ELECTRICAL SPECIFICATIONS

Table 2: Absolute Maximum Ratings

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
Vpat Supply voltage VCC to GND -0.3 5 V
o CEN, SCL, SDA, INT
Vio Logic signal level 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 VEC.to GND 2.7 3.3 5.0 Vv
Ta Operating temperature -25 +85 °C
RF, RF input level Peak input voltage 0.3 Vv
Vio Digital I/O-voltage 1.6 3.6 \Y
Notes:
1. At RF input pin, RFIL
Copyright ©2009 by Quintic Corpama Page 5
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Table 4: DC Characteristics
(Vec =2.7 ~5.0V, T =-25 ~ 85°C, unless otherwise noticed. Typical values aMécat= 3.3V and T = 25°C).

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Irx Receive mode supply current analog audio interface 15 mA
lioLe Idle mode supply current Idle mode 4 mA\
IsteY Standby mode supply current Standby mode 250 A
lopN Power down leakage current power down 10 A
Interface
Von High level output voltage 0.9% \YJ
VoL Low level output voltage 0.1*Vio \Y
A\ High level input voltage 0.7 \YJ
Vi Low level input voltage 0.6 \Y
Table 5: AC Characteristics
(Vcc =2.7~5.0V, T = 25 ~ 85C, unless-otherwise noticed. Typical valués atécat= 3.3V and T = 25°C).
SYMBOL PARAMETERS CONDITIONS MIN TYP MAX UNIT
Fyea fcr;fl}g'ng; Clock 032768 -4b MHz
Futal_err gézitrzlcgequency Overtemperature, and aging -20 20 ppm
Notes:
1. Seealso PLL_DIV[19:0]
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Table 6: Receiver Characteristics

(Vec =2.7 ~5.0V, T=-25 ~ 85°C, unless otherwise noticed. Typical values aiécat= 3.3V and T = 25°C).

SYMBOL PARAMETERS CONDITIONS MIN TYP | MAX | UNIT
Skx FM sensitivity (S+N)/N = 26dB 1.78 MV evr
o BER<5%, average over 2000
Sros RDS sensitivity blocks 9 8.9 MUV eme
IP3 Input referred IP3 At maximum gain 105 dBuv
Rejaw AM suppression 50 dB
Rin RF input impedance At pin RFI 5 kQ
Adjacent channel
Srx_Adj rejection 200 kHz offset 40 dB
Alternate channel
Skx_alt rejection 400 kHz offset 40 dB
MONO, Af = 22,5 kHZ 63
SNRudio_in | Audio SNR STEREOAf =67.5 kHz Af o; = N dB
6-75 kHz
MONO,Af = 75 kHz 0705 %
THDaydio in | Audio THD STEREOAf = 67.5 kHz Af o=
e 0.03 %
6.75kHz
OLR in L/R separation 45 dB
Attpiot Pilot rejection 50 dB
. L and R channé€l gain imbalance
B.r L/R channel imbalance at 1 kHz.Gffset from.DC 1 dB
. De-emphasis time PETC'=1 71.3 75 78.7 us
h
| constant PETC=0 475| 50 | 528 s
Vaudio out | Audio output voltage Peak-Peak, single ended 4 \%
Audio output.Loading
Rioap Resistance 5 kQ
Audio output loading
Croap capacitance 20 pF
RSSL,, RSSI uncertainty -3 3 dB
Notes:
1. FORCE_MO=0;
Rev 0.34 (05/09) Copyright ©2009 by Quintic Corpama Page 7

ConfidentialA Confidential Information contained herein is cadunder Non-Disclosure Agreement (NDA). Advaneehnical

Information. This is a product under developmettitai@cteristics and specifications are subject &mgh without notice.



CDUlntic>w

WIARELESS INNOVATION

QON8025

Table 7: Timing Characteristics

(Vec =2.7 ~5.0V, T=-25 ~ 85°C, unless otherwise noticed. Typical values aiécat= 3.3V and T = 25°C).

1. Guaranteed by design.
2. Chip automatic goes from IDLEto'standby mode; TM&tJ11 equivalent'to auto standby disabled.
3. More time is required until-audio\is-output.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
From rising edge of CEN to
Toup Chip power-up timé PLL settled and transmitter 0.6 Sec
ready for transmission.
TMOUT [1:0] =00 1
. TMOUT [1:0] =01 3 .
Tastby Auto Standby timé [L0] Min
TMOUT [1:0] =10 5
TMOUT [1:0] = 11 Never
Channel switching From any channel to any
Tensw time* channel. 01 Sec
Receiver Timing
Wake-up time from
Tuwkup standby to receive Standby.to RX mode. 200 mse
Ttune Tune time Rer channel,-including Séek 5 msec
Notes:

Table 8: 1°C Interface Timing Characteristics

(Vcc =2.7~5.0V, T = -25 ~ 85°C, unless otherwise\naticed Typical values aMcat= 3.3V and % = 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 0.6 ps
SCL input to SDA
st falling edge start® 038 Hs
SDA falling edge to
tstHo SCL falling edge statt 0.6 HS
tre SCL rising edg® Level from 30% to 70% 300 ns
tre SCL falling edgd Level from 70% to 30% 300 ns
SCL falling edge to
o next SDA rising edge 20 ns
SDA rising edge to
lare next SCL rising edge 900 ns
SCL rising edge to
bstp SDA rising edgé* 06 HS
ty Duration before restdrt 13 VS
Rev 0.34 (05/09) Copyright ©2009 by Quintic Corpama Page 8
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SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
SCL, SDA capacitive
Co loading’ 10 PF
Notes:
1. Start signaling of’C interface.
2. Stop signaling ofC interface.
3. Guaranteed by design.
tsr tsrip B g fre t; £ i
70%
SCL s ‘ | 1
/
— 1/— —
70% \ 1
SDA \ \
30% [ I7i
J 1/
te tao  loc be
Figure 3 I2C€_Serial Control Interface Timing Diagram
Rev 0.34 (05/09) Copyright ©2009 by Quintic Corpama Page 9

ConfidentialA

Confidential Information contained herein is cadunder Non-Disclosure Agreement (NDA). Advaneehnical
Information. This is a product under developmettitai@cteristics and specifications are subject &mgh without notice.



CDUlntic>w

WIRELESS INNOVATION

QON8025

3 FUNCTIONAL DESCRIPTION

The QN8025 is a high performance low power sindie &M receiver IC supports worldwide FM broaddaentd (61.75 to

108MHz). RDS/RBDS data service is also supported.

RXANT
——— —D—[} R0
x|
I~ De De De
RFI "\.J—l Mod MPX Emph Dg ALO
2.7-5.0V  Vcc
£ [ ros
— J_ > PHY DSP FSM
—-I-_ 10yF
. LDO
- - Voltage Crystal
Regulator OSC%MO,, Control Interface

i

Controller

Figure 4

The QNB8025 integrates FM receive-functions, inatgdi
RF front-end circuits (LNA; Mixer and channel sdiee

filter etc), a fully digitized~FM~/demodulator, MPX
decoder, de-emphasis and audio processing (SM, HCC,
and SNC). Advanced digital architecture “enables
superior receiver sensitivity and crystal cleariau@he
QNB8025's Auto Seek function enables automatic aklann
selection for better sound quality.

The QN8025 is a small footprint, high-levelof igtation
and supports multiple clock\frequencies.—Theséufea
make it easy to be integrated into.a variety oflsfoem-
factor low-power portable applications. Integrated
phase noise digital synthesizers and extensivehgn-c
auto calibration ensures robust consistent perfocma
over temperature and process variations. An iatedr
voltage regulator enables direct connection to @ohi
battery and provides high PSRR for superior noise
suppression. A low-power IDLE and Standby mode
extends battery life.

QNB8025 Functional Blocks

3.1 "FM Receiver

The QNB8025 receiver uses a highly digitized low-IF
architecture, allowing the elimination of external
components and factory adjustments.

The received RF signal is first amplified by aregrated
LNA and then down converts to intermediate frequye(hi)
via a quadrature mixer. To improve image rejec{idhR),
the quadrature mixer can be programmed to be atdidp
or low-side rejection. When the RF frequency isatge
than the local oscillator (LO), image is at low esid
otherwise, image is at high side (Refer to Reg@2hfore
information). An integrated IF channel filter refgout-of-
channel interference signal. AGC is also performed
simultaneously to optimize the signal to noiseorats well
as linearity and interference rejection. The ffdt signal
is digitized and further processed with a digitav F
demodulator and MPX decoder. Audio processindnés t
performed based on received signal quality and roélan
condition. Two high-quality audio DACs are inteig on
chip to drive the audio output. The RDS signal ali$o be
decoded if RDS reception is enabled.

A receive signal strength indicator (RSSI) is pdad and
can be read from RSSIDB [7:0]. The figure blow shdie
curve of RSSI vs different RF input level. Auto kee
utilizes RSSI to search good channel.

Rev 0.34 (05/09)
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The following figure is measured at FM=88MHz . TR8SI Curve is not varied by FM frequency.

160
f.{
140 f-""‘
Jf
120 W
=
A
& 100 Z
l:l':l f‘
& <1 [—Rs3]}
&0 f/
f/
&0 f/
f’/
an 4=
o 20 40 B0 50 100
RF Input Level In Chip (dBu')
Figure 5 RSSIvsRFE Input

3.2 Audio Processing

The MPX signal after FM demodulation is comprisdd o
left and right channel signal, pilot and RDS Ssigimathe
following way:

In.receive mode, stereo noise cancellation (SNC)-fd

only, high cut control (HCC) and soft mute (SM) are
supported. Stereo noise suppression is achieved by
gradually combining the left and right signals te &
mono signal as the received signal quality degrades
SNC, HCC and SM are controlled by SNR and multipath

m(®) =[L() + RO]+ [L(1) - R(]cos(art + 26,) + arcos(2rt +6,) +.d (1) cos(6rit + 363 annel estimation results. The three function e

Here, L(t) and R(t) correspond to the audio sigoalshe

left and right channels respectively, f = 19 kil94s the
initial phase of pilot tone and is the magnitude of the
pilot tone, and d(t) is the RDS signal. In stemode,
both L and R are recovered by de-MPX. In mono mode,
only the L+R portion of audio signal exists. L(f)daR(t)

are recovered by de-MPX.

archived automatically in the device.

The QNB8025 has an integrated mono or stereo audio
status indicator. There is also a Read ST _MO_RX
(Reg04h [0]) bit to get sound information. In adufit
there also is a force mono function to constraitpou
mono in Reg04h.

To improve the signal-to-noise ratio of the FM ligee
by reducing the effect of high frequency interfareand
noise, the device integrates a technique called de-
emphasis. There are two selectable time constédhts (
and 50us) supported.

Rev 0.34 (05/09)
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Audio Response

= —— Audio Output

Audio Output (dE)
Ju

-10

-12

-14

100 1000 10000
Audio Input Frequency (Hz)

Figure 6 Audio-Response

The audio output can be muted with the MUTE_EN. “encoding/decoding, block synchronization, errordibn
(Regl14h[7]) bit and the output'can also be repldgedn and correction functions. RDS/RBDS data commupegat
internally generated 1KHz tone-whenever the RFldas) ‘with.an external MCU through the serial controkifiace.
RF signal input.

3.3 RDS/RBDS 3.4 Auto Seek (CCA)

In receive mode, the QN8025 can automatically tine

stations with good signal quality. For the autekse

function, it's also named CCA (Clear Channel
Assessment ).

The QNB8025 supports RDS/RBDS data receiption in FM
mode, including station ID, ‘Meta data, TMC inforioat
etc. The integrated RDS processor, performs allbsym

Rev 0.34 (05/09) Copyright ©2009 by Quintic Corpama Page 12
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4 CONTROL INTERFACE PROTOCOL

The QN8025 supports the stand&i@ $erial interfaces. At Data transfer to and from the QN8025 can begin when

power-on, all register bits are set to default galu start condition is created. This is the case ifamdition
from HIGH to LOW on the SDA line occurs while th€IS
|2C Serial Control Interface is HIGH. The first byte transferred represents @bdress

of the IC plus the data direction. The default l&li@ss is
The FC bus is a simple bi-directional bus interface. The 0010000. A LOW LSB of this byte indicates data
bus requires only serial data (SDA) and serial lc®CL) transmission (WRITE) while a HIGH LSB indicates alat
signals. The bus is 8-bit oriented. Each device isrequest (READ). This means that the first bytebt®
recognized with a unique address. Each registaiss  transmitted to the QN8025 should be *“20” for a WRIT
recognized with a unique address. TH@ bus operates Operation or “21” for a READ operation.

with a maximum frequency of 400 kHz. Each datagnt  The second. byte is the starting register addregsfgN
the SDA must be 8 bits long (Byte) from MSB to L&Bd \yyite/read operation. The following bytes are regisiata
each byte sent should be acknowledged by an "ACK"fo; addfess N, N+1, N+2, etc. There is no limit e

bit. In case a byte is not acknowledged, the tratsr  ympser-of bytes'in each transmission. A transmissian
should generate a stop condition or restart thepe terminated by generating.a stop. condition, which
transmission. If a stop condition is created befthe ~gpya transition from LOW to HIGH.while SCL is HIGH.
whole transmission is completed, the remaining ytél For writé operation, master.stops. transmissiorr #fie last
keep their old setting. In case a byte is not-ced)  \pyte. For read operation, master doesn't send AGE a
transferred, it will be discarded. receiving the last 'read \back” byte; then stops the

transmission

The timing diagrams below illustrate both write-aedd operations:

[*C Write Operation
S AN NN DYNNNNNNAANNNNNNNNN NN
SPA™\ /\ (RIXBEXAEXPAX PRI ABXATYAON < DX D8X D5X 04X 03X 02X DX B0)
Start ’C slave Address _ RW  ACK by Base Address ACKby Data Byte 1 ACK lzy

o " TQN8025 " QN8025 'QN8025

S AVAVAVAVAVAVAVAVAVAVAVAVAYAVAVAVAVAVAVAVAVAVAVAVAVAVAVAER
SDA ) 07) D6/ DsX D4 D3 D2/ 01 DO \_A 07} 08)|D5) 04X D3X D2) D1XDO)\ 4 D7) DeX DX D) D3) D2 D1 DO)

Data Byte 2 “ACK by, Data Byte 3 ACK by Data Byte n \ACKby _ Stop
~.QN8025_ QN8025 'GN8025

I°C Read Operation
RV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVANY,

SDA "\ / o\ CATXABX ASXADX A3 X A2XATX AD)

Stat  j’C_slave Address ., RW _ ACKby Base Address ACK by

T "QN8025" "QN8B025
S T AN NNNANNNANNNANNNNNNNNNANNNNNN N
SDA
\ / o\ {7X D8XD5XD4X D3XD2XD1XDON __AD7X DEX D5XD4X D3XD2X DX D0y
Start 1’C slave Address . RW ACKby Data Byte 1 ACK by Data Byten ACKby Stop
A " GN8025 " micro " micro’
Figure 7 I12C Serial Control Interface Protocol

Notes:
1. The default IC address is 0010000.
2. “20” for a WRITE operation, “21" for a READ operan.
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5 APPLICATIONS
5.1 Typical Application Schematic

INT < }
SCL|

SDAZ__>
VCCo

27to50V | c1
0.1uF

QO <<
$ @< 3

ALOL ] 7uF ALO

Ic3 ;
AROL 1} [770F ARO

<,7——4—GND QNB025!  NC
ANTENNA RE R NC

«?

e e
o z 22pF
XTAL1/XCLK
Tt 32 768kHz ! >
up | XTAL2 —U—‘
1
' |_22pF
B

[m] zZ [m]
zZ O o =
o > o O
C4
| r~ o o]
| 100pF ]
16t03.3V
Vo[ >———
CEN[ >

Figure 8 Typical Application Schematic

5.2 Power Supply

1) Clock Source Selection;

The QNB8025 provides an integrated voltage. regulator

There needs to be only one decoupling.capacitabotit
0.1uF on the battery power supply. A 10uk capacitor

be added for best performance. The\supported power

supply voltage range is 2.7 t0.5:0V.

5.3 Chip Enable

To enable the device, the CEN pin should be coexeitt
high level (greater than 0.7*VIO). If the drivingkage is
less than 0.6V to the CEN pin will be disabled. WIGEN

is low, the device will stop at the off state, witte system
current at only 10uA.

5.4 Clock Selection and Setting

When a crystal is used as the system clock input,ldad
capacitors need to be added in the applicatioruitiemd
their values can be used to tune oscillator frequeWhen
external clock input is used, there are three tygfasput
clock waveforms supported (single ended, diffeadrdine
wave, and digital clock). In Reg18h[7:6], two bdt® used
for selecting the different clock sources. The difaalue
selects the crystal as clock input.

2) Crystal Starting Current Setting:

The following bits should be optimized for stableystal
oscillation and low power consumption. (Refer tee th

The QNB8025 has an integrated crystal oscillator anddescription of Reg18h for details.)

supports various crystal frequencies. Alternajivehe

QNB8025 can be driven externally by various clock

frequencies through a coupling capacitor.

Crystal Oscillator Current Control.
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5:0| XISEL[5:0] | 100004 crystal frequency (mhz) crystal oscillator current setting

0.032768 0.078*XISEL[5:0]

=1MHz 6.25*XISEL[5:0]

Note: If crystal can't oscillate normally, it is necesg#n increase XISEL[5:0]. Its default value is 1000

5.5 Audio Interface
3) External Clock Application:
The QNB8025 has a highly flexible analog audio
interface. The maximum single-ended audio outpull
d is 1.4V péak-to-peak and is AC coupled to exteanalio
| driver. An_external audio driver should be used mvhe
z driving the headphone or speaker directly.

c5
raLixelk H2— 12— xelK input

=24 aLo ,
i 3 1 56pF
- ar0 L our ) XTAL
~{oND ! aNeozs | ne [ <~ 5.6 -Antenna
SdRe e N\ NC =

A The following circuit is a typicalvapplication uging the
5 earphone line as a FM antenna. Three ferrite baadssed

“1 h| ml :1 | to prevent interference-of the FM signal with thedia
signal. A typical, ferrite bead value is about

2.5K@100MHz.

Note: 32.768KHz or greater than or equal to' LIMHz Clock
can be supported

For more information on FM antenna design, pleaserr
to related application notes.

Figure 9 ExternalClock Input Circuit

When external clock is used, XTAL2 pin sheuld” be L1 Ferrite Bead
connected to ground. Ny, 1 Y Audio Output L
L2

When input clock is digital clock, its valid-ampide.is N\ 2 YL Audio Output R
determined by VIO, and for sine wave clock, theidval "o Feite Bead 5> RF
amplitude of clock should be about 500mVp.

L3

Ferrite Bead

4y PLL Configuration:

To select the clock frequencyset'the PLL frequency
divider according to the following formula:

PLL_DIV[19:0]=Clock frequency /64

) Figure 10  Earphone Line as FM Antenna
For example: If clock frequency is 32.768KHZ, them

PLL_DIV[19:0] =32768/64=512.

This number can be translated into a hex resutxo0200. 5.7 Reset

So Write 0x02 into Regl16h , write 0x00 into Reglahd . )
write 0x00 into Regl7h[3:0]. The default value ist The QN8025 has three ways to achieve system reset:

parameter PLL_DIV[19:0] is 0x0200 for 32.768 KHz. ~ Power down, lowering CEN( refer to Section 5.3)dan
- software reset.

For software reset, set RegO0h[7] bit low to retet
device.

After reset, the device will enter idle mode. Befstart to
receive, system initialization should be executed.
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5.8 Receive Mode

After going through hardware and software initiatian
(refer to Section 5.14), set RXREQ (RegO00h[4]) High,
and then the device enters receive mode.

To configure the FM receiver, programmability thgbu
registers are provided to select frequency, senroha
index, select de-emphasis constants (75us or 5@usgble
audio mute and volume control.

5.9 Idle and Standby Modes

The QNB8025 features low power idle and standby mode
for fast state transition and power saving. Aftemwer
up, the QN8025 will enter idle mode automatically.

Receive

Figure 11  Three Modes Switching

As shown in Figure 11, standby mode can not dyectl
enter idle mode.

The receive mode is the highest priority mode<dfhb
STNBY (Reg00h[5]) and RXREQ (Reg00h[4])\bits.are
high, the device will enter the receive mode:

STNBY and RXREQ bits of the Reg00h are jused for
setting all three modes. Refer (to~Reg00h for detail
information.

If there is no receiving requirementin a pre-deieed
time period, the QN8025 will enter standby mode
automatically. The auto-standby function can bebkth

or disabled through register setting. Enabling and
disabling of auto-standby can be set in TMOUT tsfdr

to Reg01h).

5.10 Volume Control

The QN8025 integrates an analog volume controler @
digital volume controller to set audio output gaifhe
digital gain step is 1dB, and the analog gain $tepdB.
The total gain range is -41 dB to 6 dB. Refer tgRth for
more descriptions.

5.11 Channel Setting

Manual Channel Setting

By programming channel index CH[9:0], the RF chdnne

can be set to any frequency between 61.75 MHz ~ 108
MHz in 50 kHz steps. The channel index and RF

frequency have the following relationship:

Frr = (61.75 + 0.05x Channel Index), thereFge is
the RF frequency in MHz.

For example: To set the receiver at 106.9MHz, the
channel index can be calculated with the upper @bem
as shown in following.
Channel index =(106.9-61.75)/0.05
=903

This translates into a hex number 0x0387. So vaxi&7
to Reg07h[7:0] and write 0x03 to Reg0Ah[1:0] toeuo
the-desired channel.

Auto Seek

After setting start frequency, “stop. frequency, ceiag
step-and search threshold, the auto seek functiarbe
enabled by setting\CHSC (Reg00h[1]) to one. (Ré&fer
section 5.14-3 for pragramming guide).

Also, auto-seek supports a hardware interrupt fanct
Referto section 5.12 for more descriptions.

5.12 Hardware Interrupt

The QNB8025 supports a hardware interrupt functlon.
e€an_generate an interrupt signal to a MCU durintp au
seek or RDS reception, in order to relieve the M@iin
continuous polling on the QN8025'’s registers.

4.55m

INT —\" }’7

Figure 12  Interrupt Output

If RDS_INT_EN (Regl17h[7])) is set to high, a lowlgal of
roughly 4.55ms will be produced on the INT pin when
new group of data is received and stored into REXfsters
in RDS mode.

Similarly, in CCA mode, after CCA_INT_EN (Regl17hj6]
is set to high, the same low pulse will be generate the
INT pin when a good quality channel is found in DEA
mode.

5.13 RDS/RBDS

In receive mode, setting RDSEN (Reg00h[3]) bithhig
will enable the RDS function. Once the device reegi
RDS signal, the RDSSYNC (Reg13h[4]) will be higm O
reception of a RDS signal, if RDS_RXTXTUPD
(Regl13h[7]) bit is toggled, or the INT pin will quit a
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4.55ms low pulse when hardware interrupt functien i
enabled by RDS_INT_EN, RDS data buffer (Reg0Bh to
Reg12h) will be filled.

The results of error check-sum on four RDS blodles a
then available in STATUS2[3:0] (Reg13h[3:0]). Ifyan
check-sum bit is non-zero, the corresponding RSkl

is not valid. Check the register map for detailed
definition of STATUS2[3:0].

E_DET bit (Regl3h[6]) is used for distinguishing
whether the received RDS group contains E (MMBS)
block, and RDSCOC1 (Reg13h[5]) bit is used for jundg
whether the received group is A group or B group.

5.14 Programming Guide

1) System Initialization:

To initialize the device, the following steps ne@dbe
executed.

a. Supply power to VCC and interface supply voltage
level to VIO input. VCC, VIO and CEN should-be
sequenced in following order.

VCC
VIO

CEN

Figure 13 CEN StartdUp-Sequence

As shown in Figure 13, to make . sure the device is
working normally, CEN must be active after VCC and
VIO are stable. If this start up sequence is nidbeed, a
software reset operation will be necessary.

b. Select clock frequency (32.768KHz or other
frequencies), then set the PLL divider (Regl5h to
Regl7h).

c. Select clock source (crystal or external clock)d an
crystal starting current setting (crystal use onigr
detailed configuration, refer to section 5.4.

d. Software initializationRefer to QN8025 application
note.

2) Manual Channel Tuning

a. According to the formula on Section 5.11, derive
channel index of the desired channel.

b. Write channel index to Reg07h and Reg0Ah[1:0].

c. Set CHCS (Reg00h[1]) bit low to disable the CCA
function and select manual operation.

d. Set the CCA_CH_DIS (RegO0h[Q]) bit high to select
manual tuning channel.

e. Set RXREQ (Reg00[4]) bit high to enter receive
mode:

3).“Auto Seek (CCA)

a. Set start frequency of, CCA: Using the formula on
Section 5.11, \calculate channel index of start
frequency,-then write its hex value to Reg08h and
RegOAh[3:2]:

b- In_the_same way calculate channel index of stop
frequency,then write its hex value to Reg09h and
Reg0Ah[5:4].

c.\Select step of CCA, 50KHz, 100KHz or 200KHz,
write corresponding value to Reg0Ah[7:6] bits.

d. Write suitable value to RXCCAD[5:0] to set CCA
searching threshold in RegO1h.

e. Set CCA_INT_EN (Regl17h[6]) bit high to enable
interrupt for CCA. (optional)

f. Setthe CCA_CH_DIS (Reg00h[0]) bit low to select
CCA result as tuning channel.

g. Set CHSC (Reg00h[1]) bit high to enable CCA.

h. Set RXREQ (Reg00h[4]) bit high to enter receive
mode.

i. Readthe CH (Reg07h) and CH_STEP
( Reg0Ah[1:0]) after the CHSC ( Reg00h[1] ) bit is
low, or when interrupt function is enabled and the
INT pin outputs a low pulse.

j- Read the STATUS1 (Reg04h[3]) bit. If it is low, the

CCA result is valid, otherwise, discard the result.
Note: If interrupt function is used, don’t need to
check STATUSL1 bit.
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k. According to the values of CH (Reg07h) and
CH_STEP (RegOAh [1:0]), then calculate channel
result of CCA.

I. Repeat steg to k for scanning all good channels in
a frequency band.

Note: When the start frequency is greater than the stop
frequency, the device will search down, and whea th
start frequency is less than the stop frequeneyd#vice

will search up.

4) RDS

a. Configure QN8025 channel as described in
“Manual Channel Tuning”.

b. Set the RDS_INT_EN (Regl17h[7]) bit high to enable
the RDS interrupt function. (optional)

c. Set the RDS_ONLY(Regl7h[5]) bit high_ ‘er low
(default is low) to select the RDS working. mode.

d. Set the RDSEN (RegO00h[3]) bit high to enable the

RDS function.

. Check the RDSSYNC (Reg13h[4]) bit. If it is high,

the device has received RDS signal, otherwise keep
waiting or exit the RDS mode.

Look for the RDS reception indicators. Check the
RDS_RXTXUPD (Regl3h[7]) bit to monitor
whether it is toggled in Regl3h. If the RDS
interrupt function is enabled, low pulse on the INT
pin is another indicator of the RDS reception. df n
RDS reception, keep waiting.

. After RDS indicators in stejp are triggered, read

out Regl3h{3:0] four bits values to judge whether
they/are all zeros. If so, RDS data in registers
Reg0Bh’to Regl12h (RDSDQ~RDSD7) are valid.

."Read out RDS datal from. registers RegOBh to

Regl12h (RDSDO ~ RDSDY) for further decoding.

(optional) Repeat steps to h for-continuous reception of RDS
data.
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6 USER CONTROL REGISTERS

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

There are 25 user accessible control registergeglsters not listed below are for manufacturisg anly.

Table 16: Summary of User Control Registers

REGISTER NAME USER CONTROL FUNCTIONS
00h SYSTEM1 Sets device modes.
01h CCA Sets CCA parameters.
02h DEV_ADD Sets device address.
03h RSSISIG In-band signal RSSI dBuV value.
04h STATUS1 System status.
05h CiD1 Device ID numbers.
06h CID2 Device ID numbers.
07h CH Lower 8 bits of\10-bit channel index.
08h CH_START Lower.8 bits-of 10-bit channel scartsthannel index.
0%9h CH_STOP Lower8 hits-of 10-bit channel scap'steannel index.
0Ah CH_STEP Channel/scan frequency step. Highb@sf channel indexes.
0Bh RDSDO RDS data byte 0.
0Ch RDSD1 RDS data byte ¥
0Dh RDSD2 RDS data byte 2.
OEh RDSD3 RDS data byte 3.
OFh RDSD4 RDS data byte 4.
10h RDSD5 RDS data hyte 5.
11h RDSD6 RDS data byte 6.
12h RDSD7 RDS data byte 7.
13h STATUS2 RDS status indicators.
14h VOL_CTL Audio controls.
15h PLL_DIVO PLL divider bits
16h PLL_DIV1 PLL divider bits
17h PLL_DIV2 PLL divider bits, interrupt enables.
18h REG_XTL1 XCLK pin control, crystal oscillatouent control.
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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. $leould be a calibration result, AGC FSM result, et

Word: SYSTEM1 Address 00h

(I\B/Iié;) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (BLi;g)
swrst recal stnby rxreq rdsen force_mo chsc cca_ch_dis
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7 SWRST 0 Reset all registerstodefault values:
0 Keep the cufrent'values.
1 Reset to the default values.
6 RECAL 0 Reset.the state to initial states and recalibihtdacks:
0 No'reset. FSM runs.normatly.
1 Reset the FSM. After this\bit is’de-asserted, FSNMgw through
all the powér up and. calibration sequence.

5 STNBY 0 Request immediately to.enter Standby mode if the ishin IDLE and no
RXREQ is received:

If we wantcexit standby mode and enter idle modeneed to enter Rx
mode as an\intermediate stage.

0 Non'standby mode. Either IDLE or RX mode.

1 Enter standby mode.
4 RXREQ 0 Receiving request (overwrites STNBY):
0 Non RX mode. Either IDLE or standby mode.

1 Enter receive mode.

3 RDSEN 0 RDS enable:
0 No RDS.
1 RDS enable.
2 FORCE_MO 0 Force receiver in MONO mode:

0 Not forced. ST/MONO auto selected

1 Forced in MONO mode

1 CHSC 0 Channel Scan mode enable: Combined with RXREQ, staps for
occupied channel for receiving. After completingehel scanning, this bif
will be cleared automatically.
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For RX Scan, the FIRST valid channel will be seddctSo, if we want to
start CCA, we should set CHSC (REGO [1]) as 1, wGE&A is completed,
CHSC will be cleared to 0 automatically. If we wamtuse the scanned
channel, we need to set CCA_CH_DIS as 0. (Of comesean set
CCA_CH_DIS=0 at the same time with setting CHSC=1).

0 | Normal operation

1 Channel scan mode operation.

0 CCA_CH_DIS 1 CH (channel index) selection method: See descrigtio CH register at
07h and OAh for more information.

0 CH is determined by internal CCA (channel scan).
1 CH is determined by the-eontent in CH[9:0].

Note: STNBY has the lowest priority.

Word: CCA Address: 01h
Bit 7 . : : : . . Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit\2 Bit 1 (LSB)
tmout[1] | tmout[O] rxccad[5] rxccad[4] rxccad[3]\ ‘rxccad[2] rxccad[1] rxccad[0]
wo wo Wo wo wo wo wo wo
Bit Symbol Default Description
7:6 | TMOUTI1:0] 01 Time outSettingfor IDLE to standby state tramsiti(min)
00( (a
01 '3
10 |5
11 | Infinity (never)
5:0 | RXCCADI[5:0] | 001001 | RXCCAD[5:0] is used to set the threshold for RX CCE&hannel
with RSSI(dBuv) > (RXCCAD-10) dBuv is selectedwadid channel.
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Word: DEV_ADD

Address: 02h

Bit 7 : : : . : . Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
0 rsvd rsvd rsvd rsvd rsvd rsvd rsvd
rw ro ro ro ro ro ro ro
Bit Symbol Default Description
7 IMR 0 Image Rejection. In CCA disabled. mode (CCA_DIS=thjs is user set
value. In CCA mode, this is CCA-selection read out
imr Image rejection-status
LO<RF, image is.in.lower side
LO>RF, image is‘inupper side
6:0 rsvd reerer Reserved
Word: RSSISIG _Address 03h(RO)
Bit 7 . . : : . : Bit 0
(MSB) Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
rssidb[7] rssidb[6] rssidb[5] rssidb[4] rssidb[3] ssidb[2] rssidb[1] rssidb[0]
ro ro ro ro ro ro ro ro
Bit Symbol Default Description
7:0 | RSSIDB[7:0] | rrrr<rrr <] In-band signal RSSReceivedSgnal Strengthlndicator) dBuV value:
dBuV = RSSI (with AGC correction) - 46
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Word: STATUS1 _Address 04h (RO)

(ai;;) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (Eiiég)
rsvd fsm[2] fsm[1] fsm[0] rxcca_fail| rxagcset rxagcerr st_ mo_r\
ro ro ro ro ro ro ro
Bit Symbol Default Description
7 rsvd r Reserved
6:4 FSM[2:0] rer Top FSM state indicator:
FSM[3:0] | FSM status
000 RESET
001 CALI
010 IDLE
011 RMP2 (transit between STBY and.IDLE)
100 Receiving
101 RX CCA
110 STBY
111 reserved
3 | RXCCA_FAIL r RXCCA Status Flag:-Indicates whether a valid charsfund during RX
CCA. If a valid channelis.found, channel indexlsthy there, and
RXCCA_FAIL=0; otherwise, it will stay at the end e¢an range and
RXCCA_FAIL=D.
0 RX CCA successful finds a valid channel.
1 RX CCA fails to find a valid channel.
2 RXAGCSET r RX\AGC settling status:
0 not settled
1 settled
1 RXAGCERR r RXAGC status:
0 no error
1 AGC error
0 ST_MO_RX r Stereo receiving status:
1 mono
0 stereo
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Word: CID1 Address. 05h (RO)
(32;) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 ('Ig_iég)
cid2[2] cid2[1] cid2[0] cid1[2] cid1[1] cid1[0] cid[1] cid2[0]
ro ro ro ro ro ro ro ro
Bit Symbol value Description
75 CID2[2:0] rer reserved
4:2 CID1[2:0] rer Chip ID for product family:
000 000 FM
001 reserved
010 reserved
011 reserved
100 reserved
101 reserved
110 reserved
111 reserved
1:0 CID2[1:0] rr Chip ID forminor revision:
01 00 0
01 1
10 2
11 3
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Word: CID2 Address: 06h (RO)
(3257;) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (Eiiég)
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 Devault Description
7:4 CID3[3:0] reer Chip ID for product ID:
1000 0000-0111 reserved
1000 QN8025
1001-1111 reserved
3:0 CID4[3:0] reer Chip ID for major revision is 1+CID4
0001 0000 1
0001 2
00410 3
0011 4
0100-1111 reserved

Word: CH Address: 07h (RW)
Bit 7 : : . : . : Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
ch[7] ch[6] ch[5] chf4] ch[3] ch[2] ch[1] ch[0]
rw rw rw rw rw rw rw rw
Bit Symbol Default Description
7:0 | CH[7:0] 1010 0000 | Lower 8 bits of 10-bit Channel index. Channel uk#dRX have two
origins, one is from CH register (REG 07h+REG 0A@JLwhich can be
written by the user, another is from CCA/CCS. CCB&selected
channel is stored in an internal register, whichhigsically a different
register with CH register, but it can be read bubuigh register CH and
be used for RX when CCA_CH_DIS(REGOI[0])=0.
FM channel: (61.75+CH*0.05)MHz
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Word: CH_START Address: 08h

Bit 7 . . . . . . Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
ch_sta[7] ch_sta[6] ch_sta[5] ch_sta[4] ch_sta[B] h_sta[2] ch_sta[1] ch_sta[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7:0 | CH_STA[7:0] | 00000000 | Lower 8 bits of 10-bit CCA (channel scsta)t channel index.

Word: CH_STOP Address 09h

Bit 7 : : : : . . Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
ch_stp[7] ch_stp[6] ch_stp[5] ch/stpl4 ch_stp[3] h_stp[2] ch_stp[1] ch_stp[0]
wo wo wo wo wo wo Wo wo
Bit Symbol Default Description

7:0 | CH_STP[7:0] | 1000 00600-| -Lower 8 bits of 10-bit CCA (channel scstop channel index.

Word: CH_STEP Address OAh

(ai;;) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 ('Ig_iég)
fstep[1] fstep[O] chstp[9] ch_stp[8] ch_sta[9] sha[8] ch[9] ch[8]
wo wo wo wo wo wo rw rw
Bit Symbol Default Description
7:6 | FSTEP[1:0] 01 CCA (channel scan) frequency step:
00 50 kHz
01 100 kHz
10 200 kHz
11 reserved
5:4 | CH_STP[9:8] 10 Highest 2 bits of 10-bit CCA (channel scan) stoaroiel index: Stop
freq is (61.75+CH_STP*0.05) MHz.
3:2 | CH_STA[9:8] 00 Highest 2 bits of 10-bit CCA (channel scan) stadrinel index: Start
freq is (61.75+CH_STA*0.05) MHz.
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Highest 2 bits of 10-bit channel index: Channetfis (61.75+CH*0.05
MHz.

1:.0 | CH[9:8] 00

Word: RDSDO _Address0Bh (RW)

Bit 7 . . . . . . Bit 0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
rdsdO[7] rdsdo[6] rdsdoO[5] rdsdO[4] rdsdO[3] rdsap[ rdsdo[1] rdsdO[0]

ro ro ro ro ro ro ro ro
Bit Symbol Default Description
7:0 | RDSDO[7:0]]  XXXXXXXX RDS data byte 0: In RX'made, itistheered data.
Word: RDSD1 _AddressO0Ch (RW)

Bit 7 . . . . . . Bit 0
(MSB) Bit 6 Bit 5 Bit4 Bit 3 Bit2 Bit 1 (LSB)
rdsd1[7] rdsd1[6] rdsdi[5] rdsd1[4] rdsd1{3] rasaL] rdsd1[1] rdsd1[0]

ro ro ro ro ro ro ro ro
Bit Symbol Default Description
7:0 | RDSDI1[7:0]]  XXXXXXXX RDS data byte 1:In"RX mode, it is theeded data.
Word: RDSD2 _Address0Dh (RW)

Bit 7 . . : . . : Bit 0
(MSB) Bit 6 Bit\S Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
rdsd2[7] rdsd2[6] rdsd2[5] rdsd2[4] rdsd2[3] rdsap[ rdsd2[1] rdsd2[0]

ro ro ro ro ro ro ro ro
Bit Symbol Default Description
7:0 | RDSD2[7:0]|  XXXXXXXX RDS data byte 2: In RX mode, it is thee®@d data.
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Word: RDSD3 _AddressOEh (RW)

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] rdsaB[ rdsd3[1] rdsd3[0]

ro ro ro ro ro ro ro ro
Bit Symbol Default Description
7:0 | RDSD3[7:0]]  XXXXXXXX RDS data byte 3: In RX mode\it'is theeded data.
Word: RDSD4 _AddressOFh (RW)

Bit 7 . . . . . . Bit0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
rdsd4{7] rdsd4[6] rdsd4[5] rdsd4[4] rdsd4{3] rdseip[ [\ rdsd4[1] rdsd4[0]

ro ro ro ro ro ro ro ro
Bit Symbol Default Description
7:0 | RDSDA[7:0]|  XXXXXXXX RDS data byte 4.1n"RX"'mode, it is theeded data.
Word: RDSD5 _Address10h (RW)

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]

ro ro ro ro ro ro ro ro
Bit Symbol Default Description
7:0 | RDSD5[7:0] XXXXXXXX RDS data byte 5: In RX mode, it is theeaed data.
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Word: RDSD6 _Address11h (RW)

Bit 7 . . . . . . Bit O
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)

rdsd6[7] rdsd6[6] rdsd6[5] rdsd6[4] rdsd6[3] rdsap[ rdsd6[1] rdsd6[0]

ro ro ro ro ro ro ro ro

Bit Symbol Default Description
7:0 | RDSD6[7:0] XXXXXXXX RDS data byte 6: In RX mode, it is.theeaed data.

Word: RDSD7 _Address12h (RW)

Bit 7 . . . . . . Bit/0
(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)

rdsd7[7] | rdsd7[6] rdsd7[5] rdsd7[4] ) rdsd7[3]  rds@[ | rdsd7[1] | rdsd7[0]

ro ro ro ro ro ro ro ro

Bit Symbol Default Description
7:0 | RDSD7[7:0]|  XXXXXXXX RDS data byte 7;In\RX\mode, it is theeded data.

Word: STATUS2 Address 13h (RO)

Bit 7 . : . . . : Bit 0
Bit 6 Bit 5 Bir'4 Bit 3 Bit 2 Bit 1
(MSB) i [ i i i [ (LSB)
rds_rxtxupd e_det rdscOcl rdssync rdsdOerr rdsdierr rdsd2err sd3gdr
ro ro ro ro ro ro ro ro
Bit Symbol Default Description
7 | RDS_RXTXUPD r RDS RX: RDS received group updated. Each time agrewp is

received, this bit will be toggled.

If RDS_INT_EN=1, then at the same time this bioiggled, the interrupt
output pin (INT) will output a 4.5 ms low pulse.

0->1 or 1->0| A new set (8 bytes) of data is received.

0->0 or 1->1 | New data is in receiving.

6 E_DET r ‘E’ block (MMBS block) detected:
0 not detected
Rev 0.34 (05/09) Copyright ©2009 by Quintic Corpama Page 29
ConfidentialA Confidential Information contained herein is cadunder Non-Disclosure Agreement (NDA). Advaneehnical

Information. This is a product under developmettitai@cteristics and specifications are subject &mgh without notice.



CDUlnt'c>w

uintic QNB8025
1 detected
5 RDSCO0C1 r Type indicator of the RDS third block in one group:
0 Co
1 C1
4 RDSSYNC r RDS block synchronous indicator:
0 non-synchronous
1 synchronous
3 RDSOERR r Received RDS block 0 status indicator:
0 no error
1 error
2 RDS1ERR r Received RDS block 1 status. indjcator:
0 no error
1 error
1 RDS2ERR r ReceivedRDS hlock 2 status indicator:
0 no-error
1 error
0 RDS3ERR r Received\RDS block 3 status indicator:
0 no error
1 error
Word: VOL_CTL Address: 14h
(32;) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (Ef_iég)
mute_en tc gain-(dig{2]. gain_dig[1] | gain_dig[0] | gain_ana[2]| gain_ana[1]| gain_ana[0]
wo wo WO wo wo wo wo wo
Bit Symbol Default Description
7 MUTE_EN 0 RX audio Mute enable:
0 not mute.
1 mute
6 TC 1 Pre-emphasis and de-emphasis time constant
0 50 us
1 75 us
5:3 | GAIN_DIG[2:0] 000 GAIN_DIG[2:0] set digital volume gain:
101 -5dB
100 -4 dB
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011 -3dB
010 -2dB
001 -1dB
000 0dB
2:0 | GAIN_ANA[2:0] 111 | Lower bits of GAIN_ANA[2:0]: Sets volume control igeof analog
portion.
111 6 dB
110 0dB
101 -16 dB
100 -12 dB
011 -18 dB
010 -24 dB
001 -30dB
000 -36 dB
Word: PLL_DIVO Address: 15h
(,'\?’Ai;;) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 ('Ig_iég)
pll_div[7] | pll_div[6] pll_div[5] pll_div[4] | pli div[3] pll_div[2] | pll_div[1] pll_div[0]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7:0 | PLL_DIV[7:0] 0000 0000 <| Lowest 8 bits of pll divider. PLL_DIV is set to tieequency of the
crystal divided by 64Hz.

Word: PLL_DIV1 Address:16h

Bit 7 . . . . . . Bit O

(MSB) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (LSB)
pll_div[15] | pll_div[14] | pll_div[13] | pll_div[12] | pll_div[11] | pll_div[10] | pll_div[9] | pll_div[8]

WO \"\'/e] \"\'/e] \"\'/e] WO WO WO WO

Bit Symbol Default Description
7:0 | PLL_DIV[15:8] 00000010 Middle 8 bits of pll divider.
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Word: PLL_DIV2 Address: 17h

(3ié§) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 ('Ig_iég)
rds_int_en| cca_int_en| rds_only slk_en pll_div[19] pll_div[18] | pll_div[17] | pll_div[16]
wo wo wo wo wo wo wo wo
Bit Symbol Default Description
7 RDS_INT_EN 0 RDS RX Interrupt Enable: When RDS_INT_EN=1, a 4.5owe pulse will be
output from DIN/INT when a new group of data ise®ed and stored into
RDS0~RDS?7.
0 | Disable
1 | Enable
6 CCA_INT_EN 0 RX CCA Interrupt Enable;:When CCA_INT_EN=1, a 4-Sims pulse will be
output from DIN/INT when‘a\RXCCA is finished:
0 | Disable
1 | Enable
5 RDS_ONLY 1 RDS Mode:
0 Received bit-stream have both RDS-and MMBS Hdttk block).
1 Réceived bit-stream has‘RDS'\block only, no MMB&b ('E' block).
4 SIK_EN 0 “_linternal 1K tone selection; Used as DAC output deiéng mode.
0 | disable
1 | enable
3:0 | PLL_DIV[19:16] | 0000 | Highest4 bits of pll-divider.
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Word: REG_XLT1

Address 18h

(EA';;) Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 (BL';(;)
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
7:6 XINJ[1:0] 00 Select the reference clock source
XINJ[1:0] | Clock source
00 Use internal.oscillator.on XTAL1/XTAL2 pins
01 Inject digital'clock from XTAL1/XCLK pin.
10 Single-end-sine-wave injection on XTAL1/XCLK pin
11 Differential’sine-wave injection-an XTALL/XCLKin.
5:0 XISEL[5:0] 100000 | XCLK pim control, Crystal oscillator current'control:
Frequency (MHz) Crystal-oscillator’'current (UA)
0032768 0.078*XISEL[5:0]
=1MHz 6.25%XISEL[5:0]
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7 ORDERING INFORMATION

Part Number Description Package
QNB8025-NCNB The QN8025 is Single-Chip Low-Power Rdceiver for 2.5x2.5 mm Body
Portable Devices. [QFN16]
QNB025-NGNB The QN8025-NGNB pin is compatible wiitie 4x4 mm Body
QNB8005/8005B. [QFN24]
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8 PACKAGE DESCRIPTION
16-Lead plastic Quad Flat, No Lead Package (ML) —.2x2.5 mm Body [QFN]

1.40040,050
PIN 1# poT [T ©~00%0050—= i “ExpDaP [
BY MARKING\ 0‘93“0-050_"‘ r PIN #1 IDENTIFICATION
\. 1 RS U@ CHAMFER D23 X 457
0.300+0.050 M
leL STSLP & - -
S5TS 1.40040,050
250040050
(2,5x2.5mm) T — Eepoer
}—3 - |
) alala (]I 03000050
2.000
Ret,
TaF VIEW BOTTOM VIEW
NOTE:
.7 A DIMENSION AS BELOW TABLE *
FMSE Ref
STSLP a L ]
MAX, 0.600 )
A MOM. 0,550 _{
MIN, 0,500 0.000-0.050 SIDE \/IE\J\/
Figure 1: QN8025 Mechanical Drawing
Units Millimeters
Dimension Limits MIN NOM MAX
Number of pins 16
Pitch 0.50 BSC
Overall Height (SLP) 0.70 0.75 0.80
Standoff 0.00 0.05
Contact Thickness 0.152 REF
Overall Width 2.50 BSC
Exposed Pad Width 1.35 1.40 1.45
Overall Length 2.50 BSC
Exposed Pad Length 1.35 1.40 1.45
Corner Contact Height & Width 0.25 0.30 0.35
Side Contact Width 0.18 0.23 0.28
Side Contact Length 0.25 0.30 0.35
Contact-to-Exposed Pad - 0.25 -

Notes:

1. Pin 1 visual index feature may vary, but must lmated within the hatched area.

2. Package is saw singulated.

Rev 0.34 (05/09)
ConfidentialA

Copyright ©2009 by Quintic Corpama
Confidential Information contained herein is cadunder Non-Disclosure Agreement (NDA). Advaneehnical

Page 35

Information. This is a product under developmettitai@cteristics and specifications are subject &mgh without notice.



CDUlntic>w

WIRELESS INNOVATION

QON8025

3. Dimensioning and tolerance per ASME Y 14.5M.
BSC: Basic Dimension. The theoretically exact vatushown without tolerance.
REF: Reference Dimension, usually without tolerafeeinformation purpose only.

24-Lead plastic Quad Flat, No Lead Package (ML) -4 mm Body [QFN]

PIN #1 DOT

BY MARKING—, [*—4.00010.050—= =B e "= ~PIN #1 IDENTIFICATION
_\ i CHANFER 0300 x 45°
\. 040010050 OO0
= -
L:] -
sooornose| =4 T/SLP sesosnose] O O 2.700£0.050
' " [ ] Exp.DAP
(4scdmm) B =
) -
0.500 BEE.—r ﬂ n r] ﬂ r] r‘]
2300 Eef,
TOFP WIEW BOTTOM WIE'W
MOTE:
1» TSLP &nND SLP SHARE THE SAME EXPOSE OUTLINE
BUT WITH DIFFEREWT THICEWELES: ]
8y | poeos Ref
ToLp ) !_Jf=|:|_|:|_|:|_|:|_|:|_|:|=_f
MR, 0,800 0,500 0.000-0.050
A [ [ oo | oese SIDE VIEW
MIN, 0,700 0.800 -
Figure 2: QN8025Mechanical Drawing
Units Millimeters
Dimension Limits MIN NOM MAX
Number of pins 24
Pitch 0.50 BSC
Overall Height (SLP) 0.80 0.85 0.90
Standoff 0.00 0.05
Contact Thickness 0.203 REF
Overall Width 4.00 BSC
Exposed Pad Width 2.65 2.70 2.75
Overall Length 4.00 BSC
Exposed Pad Length 2.65 2.70 2.75
Contact Width 0.20 0.25 0.30
Contact Length 0.35 0.40 0.45
Contact-to-Exposed Pad - 0.25 -

Notes:
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Pin 1 visual index feature may vary, but must lwated within the hatched area.
Package is saw singulated.

Dimensioning and tolerance per ASME Y 14.5M.

BSC: Basic Dimension. The theoretically exact vatughown without tolerance.
REF: Reference Dimension, usually without tolerafieeinformation purpose only.

au b~ WN =

Carrier Tape Dimensions

B1.540.10.0
2.00 4.05 SH NOTE 1 T t1.50 HIN
4,00 SE KTE 1 L.754.10
0.0 415 4-”* % - / } |
T i
© D e§ & 0D 6
RIIM ] L . | SN
ED\_@[AIA\W1G§_ {é},rﬂmm
T AT ] | ] & }
1 / \ ; 12,043
, i
_— 1 ROITE,
N[TINA-4
Figure 3: 2.5%X2.5 QFN16 Carrier Tape
Notes
1. 10 sprocket hole pitch cumulativeé tolerance +U0.2.
2. Camber in compliance with EIA=481<
3. Pocket position relative to/sprocket.hole measured
as true position of pocket, not pocket hole.
4. A0=2.80
B0 =2.80
KO =1.10
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4X4 QFN24 Carrier Tape

® 1,540,100
8,00
2.00 £.[5 TEE HOE 3 T © 1.5 MK
4,00 B HOTE |1 751,10
0.90 +.05
T b / T
- (@@‘65@‘@@@@@@
R 0.1 M _ 2.0 £.05
i 6= i SEE NITTE 3
! \ 4;; &
1 sl 1T
/ & 12,0 £.3
1'
——10
b iy
SCTINA - A
Figure 4. -4X4 QEN24 Carrier Tape
Notes:
1. 10 sprocket hole pitch cumulative tolerand#0+2.
2. Camber in compliance with EI1A-481.,
3. Pocket position relative to sprocket hole measured
as true position of pocket,\nat packet hole.
4. Ag=4.35
By=4.35
Ko=1.10
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9 SOLDER REFLOW PROFILE
9.1 Package Peak Reflow Temperature

QNBO0O0X is assembled in a lead-free QFN24 packaigee$he geometrical size of QN800X is 4 mm mmx 0.85 mm,
the volume and thickness is in the category of m&«350 mmand thickness<1.6 mm in Table 4-2 of IPC/JEDEQD-S
020C. The peak reflow temperature is:

T, =260°C

The temperature tolerance is°®and -5C. Temperature is measured at the top of the packag

9.2 Classification Reflow Profiles

Profile Feature Specification*
Average Ramp-Up Rate (tsmax to tP) 3%C/second max.
Temperature Min (Tsmin) 150C
Pre-heat: Temperature-Max (Tsmax) 200C
Time (ts) 60-180-seconds
Time Temperature (T.) 217C
maintained
aboye: Time (tv) 60-150 seconds
Peak/Classification Temperature (Tp) 260C
g?r?p\(lavrlzgg]resgp())f Actual Peak 20-40 seconds
Ramp-Down Rate 6C/second max.
Time 25T to Peak Temperature 8 minutes max.

*Nate;. All temperatures are measured at the taphe@fpackage.

T fp > i+ Critical Zone
ﬂ P TetoTp
@ T
S
=
=
s
D
o
g
|_

25

+«—1 25°C to Peak -
Time—>

Figure 5: Reflow Temperature Profile
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9.3 Maximum Reflow Times

All package reliability tests were performed andgsal with a pre-condition procedure that repeaflaw profile, which
conforms to the requirements in Section ®h2ege (3)times.

CONTACT INFORMATION

Quintic Corporation (USA) Quintic Microelectronics (China)
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