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Monolithic Dial-tuned AM/FM Receiver

Radio-on-a-Chip™

KT0922

= Features

Single-chip AM/FM radio solution

Built-in MCU

Support analog mechanical tuning
Worldwide FM/AM band support

Maximum three FM bands with configurable
frequency range within 32MHz-110MHz

Configurable AM frequeney range within 500KHz'-
1710KHz

High Sensitivity

1.6uVEMF for FM

16uVEMF for AM
High Fidelity

SNR (FM/AM): 60dB/55dB

THD: 0.3%
Low Supply Current

25mA (operating)

<15uA (standby)
Integrated stereo indicator

Programmable sensitivity and hysteresis threshold
Integrated tuning indicator

Programmable sensitivity and hysteresis threshold
L ow supply voltage

2.2V t0 3.6V, can be supplied with 2 AAA batteries
Integrated low power crystal oscillator

Support 32.768KHz and 38KHz crystal
Arbitrary reference clock supported

From 30KHz to 40MHz with 1Hz step
One audio line-in channel
Small form factor SSOP20L package
RoHS Compliant

= Applications

Desktop and portable radio, boom box, clock radio, MP3
speaker, campus radio and other applications with
mechanical tuning.

Rev. 1.2

Information furnished by KT Micro is believed to be accurate and reliable.
However, no responsibility is assumed by KT Micro for its use, nor for any
infringements of patents or other rights of third parties which may result from its
use. No license is granted by implication or otherwise under any patent or patent
rights of Beijing KT Micro, Ltd.
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KT0922 System Diagram

= Description

The KT0922 is KT Micro’s 2™ generation of proprietary
fully integrated AM/FM receiver chip supporting
mechanical tuning without MCU. The new features include
improved tuning feel, new ST and Tuning light signal,
improved EMI/EMC, improved FM stereo separation and
one audio line-in channel.

Thanks to its advanced architecture, KT0922 offers an
excellent user listening experience with high sensitivity,
high signal-to-noise ratio, low distortion and low sensitivity
to interference.

KT0922 provides direct and simple interface to support
mechanical tuning. A pre-programmed low cost EEPROM
can be used to configure the radio settings to differentiate
product designs and accommodate standards in various
regions. No external MCU is required.

Thanks to its high integration level and efficient user
interface design, KT0922 lowers the system cost, simplifies
design and improves product reliability and
manufacturability. KT0922 can operate with two AAA
batteries, making it ideal for low-power portable radio.

www.aitendo.com
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) KTMicro KT0922
1. Electrical Specification
Table 1: Operation Condition
Parameter Symbol Operating.Condition Min Typ M ax Units
Power Supply AVDD Relative to AVSS 21 3.3 3.6 \%
Ambient Temperature ( | Ta -30 25 70 C
Table 2: DC Characteristics
Parameter Symbol Teﬂ/(_)peratmg Min Typ M ax Units
Condition
Current FM Mode Iem - 24 - mA
Consumption AM Mode | Iam 26 mA
Standby Current Tarp 15 LA
Table3: FM Receiver Characteristics
(Unless otherwise noted Ta = -30~70°C, VDD= 2.1V to 3.6V)
Parameter Symbol 'I(;gité(if)oerr]atmg Min Typ M ax Units
FM Frequency Range Fix 32 110 MHz
Sensitivity"** Sen (S+N)/N=26dB 1.6 2 uVemf
Input referred 3" Order 11P3 dBuVE
Intermodulation Production®” 85 MF
Adjacent Channel Selectivity +200KHz 35 51 dB
Alternate Channel Selectivity +400KHz 50 70 dB
Image Rejection Radio 35 dB
AM suppression 50 dB
RCLK frequency 30 32.768 | 40,000 KHz
RCLK frequency Range® -100 100 ppm
Audio Output Voltage™*>* 32o0hm load - 96 - mVeums
Audio Band Limits™** +3dB 30 15k Hz
Audio Stereo Separation *° 40 dB
Audio Mono S/N**%* 55 60 dB
Audio Stereo S/N™*%’ DBLND-=1 64 dB
Audio THD"*® 0.3 %
De-emphasis Time Constant DE=0 75 us
DE=1 50 us

Audio Common Mode Voltage 0.85 \
Audio Output Load Resistance R Single-ended 32 Q
Seek/Tune Time 50 ms
Power-up Time 600 ms
Notes:
1. FMOD=1KHz, 75us de-emphasis
2. MONO=1
3. AF=22.5KHz
4. Vpyr=1mV, Frx=32MHz~110MHz
5. AGCD=1
6. AF=75KHz
7. VOLUME<4:0>=11111
8. The supported RCLK frequency is not continuous. Please refer to application notes.

Copyright ©2012, Beijing KT Micro, Ltd. 3




) KTMicro KT0922
Table4: AM Receiver Characteristics
(Unless otherwise noted Ta = -30~70°C, VDD= 2.1V to 3.6V)
Parameter Symbol Test/(_)peratmg Min Typ M ax Units
Condition

AM Frequency Range Fix 500 1710 KHz
Sensitivity™? Sen (SFN)/N=26dB 15 uVemf
Audio Output Voltagel'z'3er 320hm load 96 mVeums
Audio Mono S/N"*3* 55 dB
Audio THD*** 0.3 0.6 %
Antenna inductance L 360 - 620 uH
Notes:
1. FMOD=1KHz
2. Modulation index is 30%
3. Vgur=1mV, Frx=500KHz~1710KHz
4. VOLUME<4:0>=11111

Copyright ©2012, Beijing KT Micro, Ltd. 4




) KTMicro KT0922
2. Pin List
Table5: Pin list
Pin Num | Pin Name | Description
1 VOL Volume adjustment
2 CH Channel adjustment
3 LINEL Left channel'ling input.
4 LINER Right channel line input.
5 ROUT Right:channel audio output:
6 LOUT Left channel audio output.
7 AVSS Analog ground.
8 AVDD Power supply
9 XI/RCLK | Crystal input/Reference clock input
10 X0 Crystal output
11 AMINN AM RF negative input.
12 AMINP AM REF positive input.
13 RFINP FM RF input
14 RFGND RF ground.
15 LINE EN | Line input enable control.
16 DVSS Digital ground.
17 ST Stereo indicator.
18 TUNING | Tuning indicator.
19 AM _FM AM/FM switching control.
20 SPAN Band switching control pin.
VOL[1 O 20_| SPAN
cH [ 2] [ 9 ] AM_FM
LINEL | 3 18 | TUNING
LINER [ 7] ~ 7] ST
ROUT [3_] g 16 ] DVSS
LouT [ ] S [EJuneN
AvVss 7] D 4] RFGND
AVDD[_8_| [ 13 ] RFINP
XIRCLK[9] [ 2 ] AMINP
XO[_10 11_] AMINN
Figure 1: KT0922 Pin assignment (Top view)
Copyright ©2012, Beijing KT Micro, Ltd. 5
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3. Function Description

3.1. Overview

KT0922 offers a true single-chip, full-band FM/AM and versatile radio solution by
minimizing the external components and offering a variety of configurations.

3.2. FM Receiver

The FM receiver is based on the architecture of KT Micro’s latest generation FM
receiver chips in mass production. There are no external filters or frequency-tuning
devices thanks to a proprietary digital low-IF architecture consisting of a fully-
integrated LNA, an automatic gain control (AGC), a set of high-performance ADCs,
high-quality analog and digital filters, and an on-chip low-noise self-tuning VCO. The
on-chip high-fidelity Class-AB driver further eliminates the need for external audio
amplifiers and can drive stereo headphones directly.

3.3. AM Recelver

The AM Receiver employs a similar digital low IF architecture and shares many
circuits with the FM receiver. The AM receiver supports arbitrary frequency range
from 500KHz to 1710KHz. The AM channel spacing can be set to 1KHz, 9KHz or
10KHz to address applications in different regions. The bandwidth of the channel
filter can be set to 1KHz to SKHz to suit various requirements by setting register
FLT SEL <2:0>.

The AM receiver in KT0922 can provide accurate and automatic antenna tuning
without manual alignment within the frequency range of 500KHz to 1710KHz. It
supports ferrite loop antenna with value between 360uH and 620uH.

3.4. Softmute

There is a Soft Mute feature that is enabled by setting FM_DSFTMUTE to 0 in FM
mode and AM_DSFTMUTE to 0 in AM mode. In this mode, the audio volume is
gradually attenuated when the signal reception is bad (i.e. when the RSSI is below a
certain  level = as  defined by FM SFTMUTE LOWTH<2:0>  and
AM SFTMUTE LOWTH<2:0>, respectively.) The attenuation attack rate can be
configured through SFTMUTER<1:0>. The target volume can be configured through
FM_VOLUMET<2:0> and AM VOLUMET<2:0>. The volume will be recovery
from FM_VOLUMET<2:0> and AM_VOLUMET<2:0> with a decay rate determined
also by SFTMUTER<1:0> once the signal quality is good enough (i.e. when the RSSI
is higher than a certain level as defined by FM_SFTMUTE HIGHTH<2:0> and
AM SFTMUTE HIGTH<2:0>, respectively.) SNR value can also be used as the
judgment threshold by setting SFTMUTE MD to 1.

Copyright ©2012, Beijing KT Micro, Ltd. 6
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RSSI or SNR !

| !
“«SFTMUTERM
: | |

: VOLUMET |

Figure 2: Softmute

3.5. Operation Bands

KT0922 supports wide FM bands and AM bands.

The FM receiver covers frequencies from 32MHz to 110MHz and groups them into 3
bands. The frequency range of each FM band can be set by FMi LOW_CHAN<11:0>
and FMi_ CHAN NUM<I1:0>, where i=1, 2, 3. The number of selected bands can be
set by through FM_ BAND NUM<1:0> bits. Furthermore, if FM_ BAND NUM<1:0>
is set to 00, all three FM bands are disabled and only AM band is usable. KT0922
supports 3 different channel steps for FM band, 50KHz, 100KHz and 200KHz, which
are specified in register FMi_SPACE<1:0>, where i=1, 2, 3.

The frequency range of the AM band can be set by AM_LOW_ CHAN<I14:0> and
AM CHAN NUM<11:0> and the channel step is set to 1KHz, 9KHz or 10KHz
specified by AM_SPACE<1:0>.

The same as FM band, the AM band can also be disabled by setting

AM_BAND NUM to 0.

3.6. Crystal and Reference clock

KT0922 integrate a low power crystal oscillator in it and supports various crystals
whose frequency is lower than 100 KHz.

On the other side, a TCRC (True Continuous Reference Clock) technique is realized
in KT0922 to support arbitrary reference clock from 30 KHz to 40MHz with 1Hz step
and 3V voltage tolerance.

3.7. Dial Modefor Channel Control and Volume Control

KT0922 supports a unique Dial Mode whose application circuit is shown in Figure 6.

Copyright ©2012, Beijing KT Micro, Ltd. 7
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The dial is implemented by a variable resistor with the center tap connected to the
chip. KT0922 measures the ratio of two parts of the variable resistor and maps the
result to the real control parameters, such as channel frequency, volume, etc.

The channel controller enters dial mode by setting register CH_PIN<1:0> to 10. The
illustration circuit is shown in Figure 3. If the center tap of the variable resistor is

located in the white area, the tuned channel could be expressed as:

X
ftune = m( ftop - fbot +2x Nguard x fstep) - Nguard x fstep + fbot

Where fg, is the channel step, set by register FM_SPACE<I:0> or
AM_SPACE<I1:0>, f

band and N, is the number of guard channel in channel step to prevent mechanical

wp18 the upper bound of the band, f,, is the lower bound of the

limit of the wheels. Each band’s guard number can be configured by register
FM1 _GUARD<7:0>, FM2 GUARD<T7:0>, FM3 GUARD<7:0> and
AM_GUARD<7:0>, separately. When the center tap goes in the shaded guard area,
the tuned channel stays at the upper or lower bound of band.

KT0922

CH [

Y

< >
I— KR [+ AvDD

108.

—g6 86.2 109 = f,
bandl L 47 500 18 ot 11 1
N guarg 86.1 230 channels 9 NguamN

f,, =32'32.2 63.8 64= T,
band2 LAbii 11111 Lt
Ny, 321 320 channels 639 N, >

Figure 3: CH pin connection in dial-mode
The volume: controller enters dial-mode by setting register VOL PIN<1:0> to 10.
Figure 4 illustrates an application circuit. The actual volume set by the dial could be
expressed as:

VOL(dBFS) = [L(M +N_.)] _Nowa _ 62
X+Y guard 2

Copyright ©2012, Beijing KT Micro, Ltd. 8
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KT0922
voL [
<
n— | K |—| AVDD
|4-MUTE-)| -58dB -4dB |<- OdB -)l
Volume 1 IN vard ! 6IOd|B ! 32 steps 2dB : vard

Figure4: VOL pin connection in dial-mode

Where N, ,1s the guard number of volume control, in 2 dB step, which can be set in

register VOL_GUARD<3:0>.

The bands can be changed by band-switch in dial-mode by setting register
SPAN_PIN<1:0> to 10. The application circuit together with recommended resistor
values is shown in Figure 5.

R1 10Kohm
AM R2 30Kohm
EEPROM AVDD FM1 R3 47K ohm

SDA [

FM2 R4 82Kohm
FM3 RS 256Kohm
R1
SPAN [

SPA ! : |
KT0922 :| —H

Figure5: SPAN pin connection in dial-mode

!

3.8. Chip Configuration

An I2C master interface is integrated in KT0922 and can be used to initialize and
operate the chip together with an external EEPROM (e.g. 24LCO02). The initialization
information is written into the EEPROM beforehand. When powered on, KT0922 will
readout all the data stored in the EEPROM and write them into internal register bank.
The mapping relationship of the register bit between KT0922 internal register bank
and 24L.C02 can be found in Table 6. The effective device address for EEPROM is
from 000(A2:A0) to 110.

Copyright ©2012, Beijing KT Micro, Ltd. 9
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Table 6: Register Bits Mapping Relationship between 24L C02 and KT0922
24L.C02 KT0922
address bits address bits
0x00 D7:D0 0x00 D15:D8
0x01 D7:D0 x D7:D0
0x02 D7:D0 D15:D8
0x01
0x03 D7:D0 D7:D0
0xFE D7:D0 0xTF D15:D8
0XFF D7:D0 X D7:D0
Copyright ©2012, Beijing KT Micro, Ltd. 10
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3.9. Register Bank

<0-Z>A10 AI'TYA INAL WV _ _ <0-Z>NIN AI'TVA INAL WV _ <O-IONIN HLANLAS WV _ JONINNLAY RES
<0:9>HLMOT ISS¥ ANNL WV <0:9>HLIH_ISS¥_ANNL NV | DONINNLAY yds

<0:T>HLMOT D4V ANNL NV | [ <O:T>-HLIH DAV ANNL NV, ONINNLANY uvs
<0:9>HLMOT NS NOL WV <0:9>HLIH INS_ ANNL NV VONINNLAY u6s

<0:T>HLMOT ISSY_aNNL WA | <0:T>HLIH_ISSY_ANNL WA <0:T>HLMOT D4V aANNL WA | | <O:T>HLIH D4V aNNL W GONINNLAS s
<0:T>HLMOT ANS ANNL W | <0:Z>HLIH 4NS INNL N <0:T>ATA_AITVA ANNL N | | <oTNImTarvA aNnL W VONINNLIAL ULS
<O'I>HLMOT NES 1S WA | <0'I>HLIH NAS IS Wi <01>A1d LS Wi | 94018 s

<0'11> ANN NVHD WV | NN NYHO WY Y0t

<07I>NVHO MOT WV | NVHO MO, AY. g

<0'11> NN NVHD €N WNN NVHO € YHE

<O'T1>NVHO MOT ENd NVHO MOT ENd yae

<011> ANN NVHD TA WNN_NVHO ZINS (o3

<O'TI>INVHD MOT TN NVHO MOT 2 yge

<0°11> NNN NVHD TN WNN_NVHO, TS qve

<OTI>NVHD MOT [N NVHO MO T TIAH o€

<0:T>4DVdS TINA | <0:1>4DVdS TINA | <0:1>4DVdS €N <0:1>4DVdS WV | 940 _aNvE H8g
<0:>ATd_ALNNLAS WV | <0:e>NIVD HLONLIS WV AN ONEd Tvid_| <0'T>IANNTOA WV | | _sia onda 1via OoNggivid e

<0:L> QUVND NV <0'L> QU VN TINA 2adVNO e

<0:L>TAUVNO TN <0:L> QUVND €N 9a4VNS. use

<0-QAVND NVdS | <0-QAVND TOA Vayvno e
<0T>TA1DA_ AANV | VO4ONY. uge

N Y| 940 TWAX 84

<0'[>NId_HD | <0'[>NId_TOA | <0'I>NId_NVdS [ <N Wi Wy 940019 [
| <S>LAVLS dND D0VEd WV Adsany 19T

<0'$>ANH_dIND D0VEd WV | OdSANY. st

<0T>ME 00VEd NV | | <0:T>0LLVY dND D0oveEd WV adSainy e

| <07>"HS LT [ 1notaaa | <OE>NIVD NV VdSaWy Use

| <OI>NIVD N | [ aoav wv Janvea wy]| 9108AS yal

<9LST>-OMAL TVIX | | 310040 >rosas 9940 10SAS ULl

<0'S1>0Tdd TVIX V940 M1OSAS o1

<001 >NAAAIAIT | 99:4077d s

<0:01>d¥AAIAID | vo4917d Uyl

a4V WA | V94901 10

| das”isva aNad <0:[>HIdAA_SAHANTE <0'[>[AVANTE | | E | Na NiC1s ONOW 940 dsd 00

<0:9>HLMOT G1LNNLIS WV | <0'9>HLHOIH SLNNLAS WV O31NW140s 190

<0:7>HLMOT HLAWLIS Wi | <0:7>HLHOIH dLONLIS WA | <0:7>1S40 HIALNNLIS Wi | <0:7>1S40_HIALONLIS WV EHINWIH0S 450
<0:€>NIVD HLNALAS N <0'€>ATd_HLONLAS WA <0:T>LANNIOA WA | aw s <0'[>¥ALNNLIS | <0>NIM HINWLAS WA VA1NW140S Ur0
<0'1>dOd [ <01>SS Ve | <O'I>NIVD ANV [Lasa wv [ dramidsa wd annos ugo

| <o=woN"anve wd | daow Nvdas | IVNNVIA uzo

(bSEIX0) HEIN LY didiHO u1o

0d a [ za €a v | sa [ o 1a ] 80 ] ea [ o 110 zia | ea [ v ] s1a aweN 52
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KT0922

3.9.1. CHIP ID (Address 0x01)

Bit

Symbol Access

Default

Functional Description

15:0

KT Mark R

0x4B54

ASCII form of string “KT".

3.9.2. MANUAL (Address 0x02)

Bit | Symbol Access | Default Functional Description
15:5 | Reserved RW 0000 0100 000 | Reserved.
4 SPAN_MODE RW 1 SPAN mode selection.
0 = AM/FM switching controlled
by AM_FM pin.
1 = AM/FM switching controlled
by SPAN pin.
3 FM_BAND NUM<I1:0> | RW 01 FM band number selection.
00 = 0'(AM only)
01=1
10=2
11=3
1:0 | Reserved RW 11 Reserved.
3.9.3. SOUND (Address 0x03)
Bit Symboal Access | Default Functional Description
15 FM_DSFTMUTE RW 0 FM softmute disable.
0 = Enable FM softmute.
1 = Disable FM softmute.
14 AM DSFTMUTE RW 0 AM softmute disable.
0 = Enable AM softmute.
1 = Disable AM softmute.
13:12 | Reserved RW 10 Reserved.
11:10 | AUDV_GAIN<1:0> RW 00 Audio driver gain control.
00=0dB
01=2dB
10=4dB
11 =6dB
9:8 BASS<1:0> RW 00 Bass boost effect selection.
00 = Disable.
01 =Low.
10 = Med.
11 = High.
7:6 Reserved RW 10 Reserved.
5:4 POP<1:0> RW 11 Audio DAC anti-pop configuration.
00:= 100uF-AC-coupling capacitor.
01 = 60uF AC-coupling capacitor.
10 = 20uF AC-coupling capacitor.
117=10uF AC-coupling capacitor.
3:0 Reserved RW 0110 Reserved.
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3.9.4. SOFTMUTEA (Address 0x04)

Bit

Symbol

Access

Default

Functional Description

15:14

FM_SFTMUTE_WIN<1:0>

RW

00

Timeinterval of FM
softmute judgment.
00 =.Shortest delay time.
01 = Short delay time.
10 = Long delay time.

11 = Longest delay time.

13:12

SFTMUTER<1:0>

RW

11

Softmute attenuation rate.
00 = Longest softmute time.
01 = Long softmute time.
10 = Short softmute time.
11 = Shortest softmute time.

11

SFTMUTE_MD

RW

Softmute mode selection.
0 = RSSI mode.
1 = SNR mode.

10:8

FM_VOLUMET<2:0>

RW

101

Softmute tar get gain.
000 = Mute

001 =-54dB

010 =-48dB

011 =-40dB

100 =-32dB

101 =-24dB

110 =-16dB

111 =-8dB

7:4

FM_SFTMUTE_DLY<3:0>

RW

0000

FM softmute delay added at
beginning of tune FSM.
0000 = Shortest time.

0111 = Longest time.

Other = Reserved.

3:0

FM SFTMUTE GAIN<3:0>

RW

1100

FM softmuteinitial gain during
wait time after tune.
0000 = -45dB

0001 = -42dB

0010 =-39dB

0011 =-36dB

0100 =-33dB

0101 =-30dB
0110=-27dB

0111 =-24dB

1000 =-21dB

1001 =-18dB
1010=-15dB

1011 =-12dB

1100 =-9dB

1101 = -6dB
1110=-3dB

1111 =0dB
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3.9.5. SOFTMUTEB (Address 0x05)

Bit Symbol Access | Default | Functional Description
15 Reserved RW 0 Reserved.
14:12 | AM_SFTMUTETH_OFST<2:0> | RW 1 Softmute offset value for AM

invalid channel; the value set by
these bitswill be added to
AM_SFTMUTE_HIGHTH and
AM_SFTMUTE_LOWTH
respectively when the channel is
invalid.

000 = Minimum offset value.

111 = Maximum offset value.

11 Reserved RW 0 Reserved.

10:8 | FM_SFTUTETH_OFST<2:0> RW 111 Softmute offset value for FM
invalid channel, the value set by
these bitswill beadded to
FM_SFTMUTE_HIGHTH and
FM_SFTMUTE_LOWTH
respectively when the channel is
invalid.

000 = Minimum offset value.

111 = Maximum offset value.

7 Reserved RW 0 Reserved.
6:4 FM_SFTMUTE HIGHTH<2:0> | RW 000 FM softmute high threshold.
For RSSI mode:

000 = Minimum RSSI threshold.
111 = Maximum RSSI threshold.
For SNR mode:

000 = Minimum SNR

111 = Maximum SNR

3 Reserved RW 0 Reserved.
2:0 FM_SFTMUTE LOWTH<2:0> | RW 000 FM softmute low threshold.
For RSSI mode:

000 = Minimum RSSI threshold.
111 = Maximum RSSI threshold.
For SNR mode;

000 = Minimum SNR threshold.

111 = Maximum SNR threshold.

3.9.6. SOFTMUTEC (Address 0x06)

Bit | Symbol Access | Default Functional Description

15 Reserved RW 0 Reserved.

14:8 | AM_SFTMUTE _HIGHTH<6:0> | RW | 001 1110 AM softmute high threshold.
For RSSI mode:
0000000 = Minimum RSSI
threshold.
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1111111 = Maximum RSSI
threshold.

For SNR mode;

0000000 = Minimum SNR

1111111 = Maximum SNR

7 Reserved RW 0 Reserved.

6:0 | AM_SFTMUTE LOWTH<6:0> | RW 000_0000 AM softmute high threshold.
For RSSI mode:

0000000 = Minimum RSSI
threshold.

1111111 = Maximum RSSI
threshold.

For SNR mode:

0000000 = Minimum SNR
threshold.

1111111 = Maximum SNR
threshold.

3.9.7. DSPCFGA (Address 0x07)

Bit Symbol Access | Default | Functional Description

15 MONO RW 0 Mono select.

0 = Stereo.

1 = Force mono.

To benoted that if both MONO bit and
DIFF_OUT areset to 1, fully differential
audio signal can be obtained from LOUT
and ROUT pin.

14 ST IN_EN RW 1 For ce mono control selection.
0 = To be controlled by MONO register.
1 = To be controlled by ST pin.

13:12 | Reserved RW 10 Reserved

11 DE RW 0 De-emphasistime constant selection.
0="75us
1 =50us

10 Reserved RW 0 Reserved.

9:8 BLNDADJ<1:0> RW 00 Stereo/M ono blend level adjustment.
00 = High.
01 = Highest.
10 = Lowest.
11 =Low.

7:6 | BLNDHYS DEPTH<1:0> | RW 10 Blend hysteresis depth.

00 = 1dB hysteresis.
01 = 2dB hysteresis.
10 = 3dB hysteresis.
11 = 4dB hysteresis.

5 DBLND RW 0 Blend disable.
0 = Blend enable.
1 = Blend disable.

4 Reserved RW 0 Reserved.
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3 FAST SEP RW 0 Fast separation enable.
0 = Disable.
1 = Enable.

2:0 Reserved RW 001 Reserved.

3.9.8. LOCFGA (Address 0x0C)

Bit Symboal Access Default Functional Description
15:9 Reserved RW 0010 010 Reserved.
8 FM_AFCD RW 0 FM AFC disable.

0 = Enable FM AFC loop.
1 = Disable FM AEC loop.

7:0 Reserved RW 0010 0000 Reserved.

3.9.9. PLLCFGA (Address 0x14)

Bit Symboal Access | Default Functional Description

15:11 | Reserved RW 0000 0 Reserved.

10:0 DIVIDERP<10:0> RW 000_0000 0001 PLL divider P configuration.

3.9.10. PLLCFGB (Address 0x15)
Bit Symbol Access | Default Functional Description
15:11 | Reserved RW 0000 0 Reserved.

10:0 DIVIDERN<10:0> RW 010 1001 1100 PLL divider N configuration.

3.9.11. SYSCLK_CFGA (Address 0x16)

Bit Symbol Access | Default Functional Description

15:0 | XTAL FREQ<15:0> | RW 0x8000 L ower 16 bitsof crystal or
reference clock freguency setting.

3.9.12. SYSCLK_CFGB (Address 0x17)

Bit Symbol Access | Default Functional Description
15 SYSCLK CFGOK RW 1
14:10 | Reserved RW 000 00 Reserved.

9:0 XTAL_FREQ<25:16> | RW 00_0000 0000 | Higher 10 bits of crystal or
reference clock freguency setting.

3.9.13. SYS_CFG (Address 0x1D)

Bit Symbol Access Default | Functional Description

15 Reserved RW 0 Reserved.

14 AM_BAND NUM RW 1 AM band number selection.
0= FM.only.
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1 = One AM band.

13 AM_AFCD

RW

AM AFC disable.
0 = Enable.
1 = Disable.

12:8 Reserved

RW

01000

Reserved.

7:6 FM_ GAIN<I:0>

RW

10

FM audio gain setting in DSP block.
00=3dB
01 =6dB
10=-3dB
11=0dB

5:0 Reserved

RW

00 0100

Reserved.

3.9.14.

AMDSPA (Address 0x23)

Bit Symbol

Access

Default

Functional Description

15:12 | AM_GAIN<3:0>

RW

0110

AM audio gain settingin DSP block.
0000 = 6dB

0001 =3dB

0010 =0dB

0011 =-3dB

0100 =-6dB

0101 = -9dB

0110=-12dB

0111=-15dB

1000 =-18dB

11 DIFF _LOUT

RW

Differential output enable.

0 = Normal operation

1 = Output a differential signal from LOUT
and ROUT pins.

NOTE: MONO bit must be set to 1 before
this bit is set tol.

10:8 | FLT_SEL<2:0>

RW

001

AM channel filter bandwidth selection.
000 = 1KHz

001 =2KHz

010 = 3KHz

011 =4KHz

100 = 5KHz

Other = Reserved.

7:0 Reserved

RW

0000_0000

Reserved.

3.9.15.

AMDSPB (Address 0x24)

Bit | Symbal

Access

Default Functional Description

15:7 | Reserved

RW

0000 0100 1 | Reserved.

6:4

AM_BBAGC_CMP_RATIO<2:0>

RW

100 Baseband AGC compression
ratio.

000 = 1/inf

00l==.1/16

010=11/8

011 =/1/4

100=1/3

101 =1/2

Others = Reserved.
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Reserved

RW

0 Reserved.

AM_BBAGC_BW<2:0>

RW

Baseband AGC bandwidth.
000 = Slowest speed.
111 = Fastest speed.

111

3.9.16.

AMDSPD (Address 0x25)

Bit

Symboal

Access

Default

Functional Description

15:6

Reserved

RW

0000_0001_00

Reserved.

5:0

AM_BBAGC_CMP_END<5:0>

RW

01_1011

AM baseband AGC
compression end point.
000000 = 0dBm

000001 =-3dBm
000010 = -6dBm
100000 = -96dBm
100001 =-99dBm

3.9.17.

AMDSPD (Address 0x26)

Bit

Symbol

Access

Default Functional Description

15:10

AM_BBAGC_CMP_START<5:0>

RW

AM baseband AGC
compression start point.
000000 = 0dBm

000001 = -3dBm

000010 = -6dBm

100000 = -96dBm
100001 = -99dBm

0010_10

9:0

Reserved

RW

Reserved.

01 0000 1101

3.9.18.

GPIOCFG (Address 0x2B)

Bit

Symboal

Access | Default

Functional Description

15:14

Reserved

RW

0010 0110

Reserved.

7:6

AM_FM_PIN<1:0>

RW 10

AM_FM Pin function control

00 = Reserved.

01 = Key controlled AM/FM selection.
10 = Switch controlled AM/FM selection.
11 =AM FM Output.

5:4

SPAN_PIN<1:0>

RW 10

SPAN pin function control

00 = Reserved.

01 = Key controlled bands selection.
10 = Dial control bands selection.

11 = Reserved.

3:2

VOL_PIN<1:0>

RW 10

VOL pin function control
00 = High Z.

01 =Reserved:

10 = Dial controlled volume
increase/decrease.

11 = Reserved.
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1:0 CH_PIN<1:0> RW 10 CH pin function contr ol

00 = High Z.

01 = Reserved.

10 = Dial controlled channel increase /
decrease.

11 = Reserved.

3.9.19. XTALCFG (Address 0x2C)

Bit Symbol Access | Default Functional Description
15:13 | Reserved RW 110 Reserved.
12 RCLK _EN RW 0 Reference clock enable.

0 = Crystal

1 = External reference clock.
11:0 | Reserved RW 1100 0000 0000 | Reserved.

3.9.20. AUCFGA (Address 0x33)

Bit Symbol Access | Default Functional Description
15:3 Reserved RW 0000 0000 0000 0 | Reserved.

2:0 AUDV_DCLVL<2:0> | RW 000 Common mode voltage
setting of audio drive stage.
000 =0.85V

001 =0.95V
010=1.05V

011 =1.15V

100=1.2V

101 =1.35V

110=1.5V

111 =1.6V

3.9.21. GUARDA (Address 0x34)

Bit | Symbal Access | Default Functional Description

15:8 | Reserved RW 0000 1101 Reserved.

7:4° | VOL GUARD<3:0> RW 0010 Volumeguard rangein dial mode.
3:0 | SPAN GUARD<3:0> RW 0010 Span guard rangein dial mode.
3.9.22. GUARDB (Address 0x35)

Bit | Symbal Access | Default Functional Description

15:8 | FM3 GUARD<7:0> RW 0010 0000 | FM3guard rangein dial mode.
7:0 | FM2 GUARD<7:0> RW 0001 1011 | FM2guardrangein dial mode.

3.9.23. GUARDB (Address 0x36)

Bit | Symboal Access | Default Functional Description
15:8 | FM1 _GUARD<7:0> RW 0001 1011 | FM1guardrangein dial mode.
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| 70 | AM_ GUARD<7:0> |RW [ 0111 1000 | AM guard rangein dial mode. |
3.9.24. DIALDBNC (Address 0x37)
Bit Symboal Access | Default | Functional Description
15 DIAL DBNC DIS RW 1 Debounce disablein dial mode.
14:12 | Reserved RW 000 Reserved.
11:9 | AM_VOLUMET<2:0> RW 000 Softmute target gain.
000=-21dB
001 =-18dB
010=-15dB
011 =-12dB
100 =-9dB
101 = -6dB
110 =-3dB
111 =0dB
8 DIAL DBNC NUM RW 000 Debounce number in dial mode.

7:4 AM_SFTMUTE_GAIN<3:0> | RW 1100 AM softmuteinitial gain during
wait time after tune.

0000 = -45dB
0001 =-42dB
0010=-39dB
0011 =-36dB
0100 =-33dB
0101 =-30dB
0110=-27dB
0111 =-24dB
1000 =-21dB
1001 =-18dB
1010 =-15dB
1011 =-12dB
1100 = -9dB
1101 = -6dB
1110=-3dB
1111 =0dB

3:0 AM:SFTMUTE_DLY<3:0> RW 0000 AM softmute delay added at
beginning of tune FSM.
0000 = Shortest time.

0111 = Longest time.
Other = Reserved.

3.9.25. BANDCFG (Address 0x38)

Bit Symbol Access | Default Functional Description
15:10 | Reserved RW 1101 00 Reserved.
9:8 AM_SPACE<1:0> RW 01 AM space selection.
00=1KHz
01 =9KHz
10 = 10KHz
11 = 10KHz
7:6 Reserved RW 00 Reserved.
5:4 FM3 SPACE<1:0> RW 01 FM band 3 space selection.

Copyright ©2012, Beijing KT Micro, Ltd. 20




) KTMicro KT0922

00 = 200KHz

01 = 100KHz

10 = 50KHz

11 = Reserved.

3:2 FM2 SPACE<1:0> RW 01 FM band 2 space selection.
00 =200KHz

01 = 100KHz

10 = 50KHz

11 = Reserved.

1:0 FM1 SPACE<1:0> RW 01 FM band 1 space selection.
00 =200KHz

01 = 100KHz

10 = 50KHz

11 = Reserved.

3.9.26. FM1 _LOW_CHAN (Address 0x39)

Bit Symbol Access | Default Functional Description
15:12 | Reserved RW 0000 Reserved.

11:0 | FM1 _LOW_CHAN<I1:0> | RW 0110_1011 1000 | Low edge frequency of FM 1
band with 50KHz per LSB
and‘default is86MHz.

3.9.27. FM1_CHAN_NUM (Address 0x3A)
Bit Symboal Access | Default Functional Description
15:12 | Reserved RW 0000 Reserved.

11:0 | FM1_CHAN NUM<L11:0> | RW 0000 1110 0110 | Channé number of FM 1
band and the channel
number is

FM1 CHAN_NUM<11:0> +
1. 1f

FM1 CHAN_NUM<11:0>
isset to 0, only one channel

is defined.
3.9.28. FM2_LOW_CHAN (Address 0x3B)
Bit Symbol Access | Default Functional Description
15:12 | Reserved RW 0000 Reserved.

11:0 | FM2 LOW_CHAN<I11:0> | RW 0101 0000 0000 | Low edge frequency of FM2
band and default is64MHz

3.9.29. FM2_CHAN_NUM (Address 0x3C)
Bit Symbol Access | Default Functional Description
15:12 | Reserved RW 0000 Reserved.

11:0 | FM2 CHAN NUM<11:0> | RW 0001 0000 1110 | Channel number of FM2
band and default are 271
channels. Thusthe
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frequency band isfrom
64MHzto 91MHz.

3.9.30.

FM3_LOW_CHAN (Address 0x3D)

Bit

Symbol

Access

Default

Functional Description

15:12

Reserved

RW

0000

Reserved.

11:0

FM3_LOW_CHAN<I1:0>

RW

0010_1000 0000 | Low edge frequency of FM 3

band and default is32MHz.

3.9.31. FM3_CHAN_NUM (Address 0x3E)

Bit Symbol Access | Default Functional Description
15:12 | Reserved RW 0000 Reserved.

11:0 | FM3_CHAN NUM<I11:0> | RW 0001_0100_0000 | Channel number of FM3

band and default is 321
channels,

3.9.32. AM_LOW_CHAN (Address 0x3F)

Bit | Symbol Access | Default Functional Description
15 Reserved RW 0 Reserved.

14:0 | AM_LOW _CHAN<14:0> | RW 000 0001 1111 1000 | Low edge frequency of

AM band and default is

504K Hz.
3.9.33. AM_CHAN_NUM (Address 0x40)
Bit Symbol Access | Default Functional Description
15:12 | Reserved RW 0000 Reserved.
11:0 | AM_CHAN NUM<I11:0> | RW 0000 1000 0110 | Channél number of AM

band and default is 135
channels.

3.9.34. FMST_CFG (Address 0x55)

Bit Symbol Access | Default | Functional Description

15:10 | Reserved RW 0000 00 | Reserved.

9:8 FM_ST DLY<1:0> RW 11 Timeinterval for ST judgment
after TUNE operation.
00 = Shortest delay time.
11 = Longest delay time.

7:6 FM_ST SEN HITH<I:0> RW 11 Stereo separation sensitivity high

threshold.

00 =-102dBm
01 =-99dBm
10 =-96dBm
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11 =-93dBm
5:4 FM_ST SEN LOWTH<I1:0> | RW 10 Ster eo separ ation sensitivity low
threshold.
00 =-105dBm
01 =-102dBm
10 =-99dBm
11 =-96dBm
3:0 Reserved RW 1100 Reserved.
3.9.35. FMTUNINGA (Address 0x57)
Bit Symbol Access | Default | Functional Description
15 Reserved RW 0 Reserved.
14:12 | FM_TUNE VALID WIN<2:0> | RW 000 Timeinterval for valid tuning
indicator judgment.
000 = Shortest window time.
111 = Longest window time.
11 Reserved RW 0 Reserved.
10:8 | FM_TUNE VALID DLY<2:0> | RW 000 First timejudgment after
TUNE operation.
000 = Shortest delay time.
111 = Longest delay time.
7 Reserved RW 0 Reserved.
6:4 | FM_TUNE_SNR_HITH<2:0> | RW 0001 SNR high threshold for FM
valid channel indicator.
000 = Minimum SNR threshold.
11 1 _ Maximum SNR threshold.
3 Reserved RW 0 Reserved.
2:0 | FM_TUNE SNR_LOWTH<2:0> | RW | 001 SNR low threshold for FM
valid channel indicator.
000 = Minimum SNR threshold.
11 1 _ Maximum SNR threshold.
3.9.36. FMTUNINGB (Address 0x58)
Bit Symbol Access | Default | Functional Description
15 Reserved RW 0 Reserved.
14:12 | FM_TUNE_AFC _HITH<2:0> RW 111 AFC high threshold for FM
valid channel indicator.
000 = Minimum AFC threshold.
11 1 - Maximum AFC threshold.
11 Reserved RW 0 Reserved.
10:8 | FM_TUNE AFC LOWTH<2:0> | RW 010 AFC low threshold for FM
valid channel indicator.
000 = Minimum AFC threshold.
111 = Maximum AFC threshold.
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Reserved

RW

Reserved.

FM_TUNE_RSSI_HITH<2:0>

RW

000

RSSI high threshold for FM
valid channel indicator.
000 =-103dBm

001 =-100dBm

010 =-97dBm

011 =-94dBm

100 =-91dBm

101 = -88dBm

110 =-85dBm

111 =-82dBm

Reserved

RW

Reserved.

FM_TUNE_RSSI LOWTH<2:0>

RW

000

RSS! low threshold for FM
valid channel indicator.
000 = -106dBm

001 =-103dBm

010 =-100dBm
011=-97dBm

100.= -94dBm

101 = -91dBm

110 = -88dBm

111 =-85dBm

3.9.37.

AMTUNINGA (Address 0x59)

Bit

Symboal

Access

Default

Functional Description

15

Reserved

RW

0

Reserved.

14:8

AM_TUNE_SNR_HITH<6:0>

RW

001 1110

SNR high threshold for AM
valid channel indicator.
0000000 = Minimum SNR
threshold.

1111111 = Maximum SNR
threshold.

Reserved

RW

0

Reserved.

AM_TUNE_SNR_LOWTH<6:0>

RW

001_0100

SNR low threshold for AM
valid channé indicator.
0000000 = Minimum SNR
threshold.

1111111 = Maximum SNR
threshold.

3.9.38.

AMTUNINGB (Address 0x5A)

Bit

Symbol

Access

Default

Functional Description

15:7

Reserved

RW

0000_0000_0

Reserved.

6:4

AM_TUNE_AFC_HITH<2:0>

RW

111

AFC high threshold for
AM valid channd
indicator.

000 = Minimum AFC
threshold.

111 = Maximum AFC
threshold.
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3 Reserved RW 0 Reserved.
2:0 | AM_TUNE AFC LOWTH<2:0> | RW 000 AFC low threshold for AM
valid channel indicator.
000 = Minimum AFC
threshold.
111 = Maximum AFC
threshold.
3.9.39. AMTUNINGC (Address 0x5B)
Bit | Symbol Access | Default Functional Description
15 Reserved RW 0 Reserved.
14:8 | AM_TUNE_RSSI HITH<6:0> RW 001 _0100 | RSSI high threshold for AM
valid channel indicator.
0000000 = Minimum RSSI
threshold.
1111111 = Maximum RSSI
threshold.
7 Reserved RW 0 Reserved.
6:0 | AM_TUNE RSSI LOWTH<2:0> | RW 000 1110 | RSSI low threshold for AM
valid ‘channel indicator.
0000000 = Minimum RSSI
threshold.
1111111 = Maximum RSSI
threshold.
3.9.40. AMTUNINGD (Address 0x5F)
Bit | Symbol Access | Default | Functional Description
15:12 | Reserved <15:12> RW 1111 Reserved.
11:10 | AM_SFTMUTE_WIN<1:0> RW 00 Timeinterval of AM softmute
judgment.
00 = Shortest delay time.
01 = Short delay time.
10 = Long delay time.
11 = Longest delay time.
9:7 | Reserved RW 110 Reserved.
6:4 | AM TUNE VALID WIN<2:0>|RW 000 Timeinterval for valid tuning
indicator judgment.
000 = Shortest window time.
111 = Longest window time.
3 Reserved RW 0 Reserved.
2:0 |AM _TUNE VALID DLY<2:0>|RW 000 First timejudgment after TUNE
operation.
000 = Shortest delay time.
111 = Longest delay time.
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4. Typical Application Circuit

Ul
SPAN L_ISDA 41 co2
(EEPROM)
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[]R2
ST
N/ D2
- DVSS I
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O
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CH VOL
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Figure 6: Typical Application Circuitsfor Dial Mode

Components Description Value

Cl1,C2 Crystal oscillator capacitor. 24pF

C3 Supply decoupling capacitor. 10uF

C4 Supply decoupling capacitor. 0.1uF

C5,C6 AC coupling for SW application. 1uF

Dl Stereo indicator light. LED

D2 Tuning indicator light. LED

L1 AM ferrite antenna. 420uH

R1,R2 Current limiter resistor. 5000hm

R3~R7 Resistor network for band switch. Please refer to the application note.
Sl On-off switch. Single-pole/Double-Throw switch
S2 Band switch. Single-pole/Multiple-Throw switch
Ul EEPROM for chip configuration. 24L.C02

VR1,VR2 Variable resistor. 10kohm

X1 Crystal. 32.768KHz
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5. Package Outline
| ::E!.:.|5.:.: H‘
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L 1. 40 1. G600 . 035 0. i3
b 0. 23 {. 380 0. 008 0.013
c 0. 08 0. 250 . 004 0014
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- DSBS QLOBBSC)
L 0. 530 0. 950 . 022 0037
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6. Order Information

Part number

Description

Package

MOQ

KT0922

2" generation monolithic digital
AM/FM receiver

SSOP20, Pb
free

4000 pcs

7. Revision History

V1.0 First official release.
V1.1 Update register map.
V1.2 Update table 4.
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