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TK83361M

Narrow Band FM IF IC
TK83361M

1. DESCRIPTION

3. APPLICATIONS

The TK83361M is a narrow band FM IF IC designed for
amateur radio transceivers, cordless phones, remote
controls, and other communications equipment.

It integrates the mixer, oscillator, limiting amplifier, FM
demodulator, filter amplifier and squelch circuit into a
single surface mount SOP-16 package.

The TK83361M offers improved performance over the
3361, and is adrop-in replacement for the MC3361C.

2. FEATURES

® Wide Operating Voltage Range V .=2.0~8.0V
W Excellent Limiting Sensitivity 8dBp@V =4.0V
m Excellent SINAD Sensitivity 6dBu@V =4.0V
B RF Input Frequency up to 220MHz
® Wide Mixer Output Dynamic Range:
Intercept Point 11P3=0dBm(+107dBL)
| Low Supply Current 2.8mA @V .=4.0V, squelch off

B Amateur Radio Transceivers

B Cordless Phones

B Remote Controls

m Other Communications Equipment

4. PACKAGE OUTLINE
m SOP-16

TOKO Mark Mark

EREEETELES

B 5

Doooggyt
®

99 02

3.9 02

m Surface Mount Device Package SOP-16 N
S %
® Low External Component Count QI gI
0wt | N\ Bz ﬂ
[=foa] - (=]
=
5. PIN CONFIGURATION/BLOCK DIAGRAM 6. TEST CIRCUIT
10.245MHz 0.01pF
OSC(B) RF INPUT — MIXER 16 <
N
10uF | 33PF X 5 500
OSC(E) GND SI—H—Q—|+ 2 GND [15
120pF 100kQ <
AN 0.1pF 8
MIXER OUT over HEe 3 Y ©
I CF
SCAN 0 SQUELCH
Vee CONTROL §|“ “ Ve 7\ >
SQUELCH
IF INPUT INPUT
0.1uF 1uF
FILTER AMP FILTER ¥
DECOUPLE OUTPUT *— ~= | AMPS S
< 2
0.14F == /\ L 370
_|
DECOUPLE FILTER AMP ~—| 7 L«Nvis-q
INPUT 100
20kQ T
10pF
QUAD COIL n AF OUTPUT P

>
8.2k§_2;|/’_r

0.01uF
CF- BLFC455D(TOKO) or CFU455D2(MURATA) —F
QUAD COIL- 7MCS-13546Z or TMC-8128Z(TOKO)

Y%
QUAD: ': QUAD X
colL : Lagn ] DET
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TK83361M
7. ABSOLUTE MAXIMUM RATINGS
T,=25°C
Parameter Symbol Rating Units Conditions
Supply Voltage Vee 10.0 V
Power Dissipation Py 600 mw *
Storage Temperature Range Tag -55 ~+150 °C
Operating Temperature Range Top -30~+70 °C
Input Freguency fmax ~220 MHz
Operating V oltage Range Vop 20~8.0 V

* P, must be decreased at rate of 4.8mW/°C for operation at 25°C.

8. ELECTRICAL CHARACTERISTICS

V=40V, foe=10.7MHz, V =+80dBy, f,=1kHz, f,, =+3kHz, fs=10.245MHz, T,=25°C

Value . o
Parameter Symbol MIN VP MAX Units Conditions

Supply Current 1 lcc 2.8 35 mA No Signal, squelch "of f"
Supply Current 2 leeo 3.8 4.9 mA No Signal, squelch "on"
-3dB Limiting Sensitivity Limit 8 15 dBu -3dB point(1kHz)
Output Voltage Vo 130 170 mVrms | Vg=+80dBy, fg,, =+3kHz
Output Impedance Zs 450 Q V ge=+80dBy, fyo, =+3kHz
Total Harmonic o _ _

Distortion THD 0.86 25 % V g=+80dBY, f 4o, =13kHz

CwE ——
Mixer Conversion Gain Gu 21 28 dB 3 pl_n(Mlxer Outtput Pin) -
terminated.
Mixer Input Resistance Rim 3.3 kQ DC Measurement
Filter Amplifier Gain G; 40 50 dB fi.=10kHz, V;,=0.3mV
Filter Amplifier Output '
Terminal Voltage foc 05 0.7 0.9 \Y, No Signal
Scan Control High Level S, 3.0 3.9 V Squelch Input V &=0.0V
Scan Control Low Level S 0.0 04 V Squelch Input V (,=2.5V
Scan Control High Level § 3.0 3.9 V Squelch Input V ¢,=2.5V
Scan Control Low Level E 0.0 04 V Squelch Input V ¢,=0.0V
Squelch Hysteresis Hys 45 100 mV
GC3-H022 Page 3
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9. TYPICAL CHARACTERISTICS

9-1. Mixer + IF Section
B Voper, AMR, N, THD versus RF Input(f,==10.7MHz) B Ve, AMR, N, THD versus RF Input(f,-=455kHz)

o — o —
= ] Vv = V
-20 POEN4 6.0 - -20 OCEN4 6.0 -
) Pg N V=40V "] g ) 363/ I g
T 2 -30 f=10MHz {508 @2 -30 A A vi=aov 150 &
o = f =1kHz,f,  =+3kHz ] T o = N\ f -=455kHz 1 T
— 5 40 fosc=10.24MHz 140 2 — 5 40 N F=2kHz, +—40 2
5 ¢ I 3 ER- ‘%quskHz... 3
S £ 50 \ AMRmod=30%)/ 139 8§ £ £ 59 NP AMR {30 S
oS \ A ,|r\ /\ / o o (mod =30% S
=8 -60 \/ M202 28 .60 A 20 2
To NN a2 Iy AR a
5 \NR MM L 5 e
S -70 ] 10 = OS2 -70 NJ10 =
> THD N 9 = N THD- S
> -80 L_| 03 < 80 03
g -20 0 +20 +40 +60 +80 +100+12% S x "-20 +0 +20 +40 +60 +80 +100+12% S
< Ve RF Input Signal Level(dBp) < Ve |F Input Signal Level(dBp)
m Transient Characteristics m 20dB NQ Sensitivity versus RF Input Frequency
—~ 4.0 PP AR < — —
S = 8o T T T
g 35 = ~ 20dB NQS=17.5dB AN
— f =
- 30 1KHZz+3kHZ 2 R @;ﬂ’ﬁ?&m
2 sl AN f\\ //\\//*—‘ 2 wlf N\
5 7 " Non-mod.
O 20 N o -60L 4
& = " T4 ~—
S 15 _
5 f=10.7MHz 8 ~7 72048 NQS=18.0dBU T—r
R « -20 fr=58MHz
> 10 fn=1kHz ] o {1 “sesasmz AN
> f o, =t3kHz = / oscT \
2 05 fose=10.245M HZ] g 40 / \
- T
(3 O 0 VOSC_i.OdBm [ag _60 /
"-050.0 05 1.0 1.5 2.0 25 3.0 35 4.0 -20 -15 -10 -5 +0 +5 +10 +15 +20
T, Rise Time(msec) ot o, RF Input Frequency(kHz)
9-2. Mixer Section
W Mixer Input Frequency Response ® Mixer Output Frequency Response
—~ 32 o O —
S S, Bas
~ RO -
3 30 e -4 ™
O Z 6 N
5 \ 2
E O .10 \
5 o}
S 26 £ 12
- | V=40V \ S 14 |Vem4ov \
X fop: varaiable \ 0 fre=10.7MHz \
S 24 _VRF=+60dB|.l % -16 VRF=+60dB|.l \
N & 18 |fog: variable \
O 22 VQSC.zi.O.dEm D:. -20 VOSC:iOdBm
1M 10M 100M 1G £ 100k 1M 10M
f -, RF Input Frequency(Hz) >O f,, Mixer Output Frequency(Hz)

RF? oM’
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m The 3" Intercept Point m SINAD, G, S/N versus Loca OSC Input
140 =3 60 35
% 'IP§:+1})7dB|u “ Q SINAD i
T 120 =28 50 A —>130 =
R . B e %
1% Order Desir s @
2 100k =07mnz T T 70 g& 40 N 7 2 4
> 4 8 o
2 i / 2 / 2
= 80 03d 30 20 §
a / [1/ <2 N . &
v ] 25 SN for10.7MHZ - 2
T 60 n= 20 2IMHz | 1 15 3
X L [/ o & / 58MHz | | o
= 40 |3¢Order Intermod. / 22 10 / CEVL N -
z 2, =10.7125MHz ;‘, = / >
> 20 frr,=10.725MHz 77 25 6 / c @
20 40 60 80 100 120 % -70 -60 -50 -40 -30 -20 -10 0O 10 20
Ve RF Input Signal Level(dBp) V oser LOcal OSC Input Signal Level(dBm)
9-3. IF Section

m Output Level, Total Harmonic Distortion versus IF m Output DC Voltage versus |F Input Frequency
Input Frequency

-10 10.0 =
— VO(DFT) %
> -
B 20 ™ 80 o
E \ ] =
V _..=4.0V T

- 30 [ T\ V,=+8odBy 1T\ 60 g
3 f =1kHz 3
=2 N/ f =+3kHz \ a0 S
S -40 dev 0 =
S TN AN &
m / ) a
g -50 N7 20 o
>O N | / g
60 VP 02
)40 30 20 -10 %0 +10 +20 730 7400

455+ Af

IF?

IF Input Frequency(kHz)

m Output Level, Total Harmonic Distortion versus
Deviation Frequency

600

500

400

300

VO(DET), Output Level(mVrms)

[V =d0v
f,.=455kHz
"V, =+80dBy
Hf_=1kHz %8
'/
W
4
/
1
4
VO(DE )
/1 - L1
/)( A AT | THD
/ [

0 123 456 7 8 910
| F Deviation Frequency(kHz)

f

dev.’

6.0

50

4.0

3.0

2.0

1.0

0.0

(%)uoniosigoluow e 11 ‘dHL

IF

4.0
35
3.0
2.5
2.0
15
1.0
0.5
0.0

pcy Output DC Voltage(V)

5]

\Y

LI
V=40V
V| .=+800BY 1
N
™
[~~~
N ~—{R,=5kQ
N R,=10kQ
A R,=20kQ

455+ /f

IF

80 -60 -40 -20 +0 +20 +40 +60 +80
IF Input Frequency(kHz)

m Output Level versus IF Modulation Frequency

V opEn)R: Relative Output L evel(dB)

100

|V =40V

f, =455k Hz
[V, =+80dBu |
|, =t3kHz |

Pin9: open

Vce

1k

10k

100k

\li

M

f.., IF Modulation Frequency(Hz)
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9-4. Filter Amplifier Section

W Filter Amplifier Gain versus Input Frequency m Filter Amplifier Input Response

70 VY 10 = ===co 100 E'
o Vv 203mv L S
2 €0 R=5100Q ) T éi
3 e R=470kQ S =
O N = /[ Vay Ll 100 &

o] D :
£ 40 3 = 2
= - 4 3
Q. N += 7 o
£ 30 : = p =3
S 2 5100 10 o
g 3 V=40V a
= 5 f =10kHz o
= 10 > R,=510Q |l =
o O L L L1l L1 11l 0 Rf:470kQ O g
1 L1 1111l 1 ’3
1k 10k 100k 1M rB.l 1 10 100 S

f.., Filter Amplifier Input Frequency(Hz) V., Input Level(mVrms)

9-5. Squelch Section

W Scan Control, Scan Control versus Squelch Input

SC C

35

3.0

0 VeeTAov
'8.60 0.65 0.70 0.75 0.80
Vo Squelch Input Voltage(V)

9-6. Versus Supply Voltage Characteristics
B Supply Current, 12dB SINAD Sensitivity, Mixer ® Output Level, Total Harmonic Distortion, Signal to

Conversion Gain versus Supply Voltage Noise Ratio, Output DC V oltage versus Supply Voltage
0. S 18 1136 o 0 7 470
M Z 2]
~8 16 »>132% <
E7 i 14‘,;28;. 31 5_|50‘%>.
— N D - E
= 12 81242 3 1732
= di g olp & 219 ——T 2 {4 ${40 5
55 —— 10 £420 2 - X o
o SINAD T T z|© 2 5 r’ ooc | S| =
>4 s — lecr {8 >{16 @ 5‘-2 ] ) 3 <J30 &
s \_—] O w3 Pz o™ 8
Q3 2= 6 é’- 12 g . A 3 pY)
3 T o ~2 - 22420
520 f21% e g, P ol Sloi
S </ S - 1 o
1 2 =14 g > [V @
0. 0alo = -3 0o ‘o
1 2 3 4 5 6 7 8 9 _}'-:U 1 2 3 4 5 6 7 8 9
Vo Supply Voltage(V) = Vo Supply Voltage(V)
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m Mixer Output Level versus Supply Voltage ® Flt. Amp. Gain, Output DC Voltage, Squelch
Threshold Voltage, Hysteresis versus Supply Voltage

140 g 10 1.0 99"

~—~~ O 2
@ Eg e 08 < &
S 120 - ) foc % -
T 250 068 2
) =3 G T ] 3

2
2 1 L 0423
3 o £ £ T c
£ 80 VCC=85 ~ 08 T 120 ©
o \ 40V & — —t= .
5 60 20V -5 06 T o Hys |0 < L
.S 04 60 @ (»n

= > b
- 40 - 8 o
% > T 0.2 30 w2

[]
Z 20 % 0.0 L 0 22
20 40 60 80 100 120 = 1 2 3 4 5 6 7 8 9 <=
Ve RF Input Signal Level(dBp) = Vcr Supply Voltage(V)

9-7. Versus Ambient Temperature Characteristics
B Supply Current, 12dB SINAD Sensitivity, Mixer ® Output Level, Total Harmonic Distortion, Signal to

Conversion Gain versus Ambient Temperature Noise Ratio, Output DC V oltage versus Supply Voltage
9. 18 »¢36 0 7 170
8 L e En? < 2
2 : GM U Z 5 '5 6 60 ..Z
g7 14 | 128 & o T TSN 2}
= S8 T 5 {509
S 6. 12 2424 5 B o1
- w O 3 Voper _//""' P-4 =
5 5. | . SINAD{10 ‘ﬁ 20 g = 13, = 4 X140 S
- C:z:mol _— S @ o = o
§4. AN = " 8 - 16 2 g -2 32< 30 2
3. 6 w12 2
a3 — g2 5 =2 Yood 2 & {20 &
52. cN_—14 218 o & ) S
© <, 2 5-3 1 {10 @
1. 2 g 4 o > — D =
0. 0 2l0 ™~ -3 0 “0
-40 -20 0 20 40 60 80 100 _,U:J 40 -20 0 20 40 60 80 100
T, Ambient Temperature(°C) = T_, Ambient Temperature(°C)
m Mixer Output versus Ambient Temperature m Flt. Amp. Gain, Output DC Voltage, Squelch
Threshold Voltage, Hysteresis versus Ambient Temp.
_ : 0 gg”
S‘ 140 g_ 70 1.0 OQ—.—.
° ) < =
T 120 g 60 =] 08 5 =
E 2Ewfe oo £ 2
LL
5 100 2O 40 | * {053
e o AR 7 c
3 80  Ter2se S 0.8 ‘\/J.:\\:\\ 120 8
+85°C T -
. T L S gy
o 50 \ e -5 06 90 % T
= >,I§ 0.4 - 60 & o
s [
O 40 > T 02 HYs| 30 %%’
2 | E
20 0.0 0 <9
20 40 60 80 100 120 E 40 20 0 20 40 60 80 100 — -
V.., RF Input Signal Level(dBp) = T, Ambient Temperature(°C)

RF?
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9-8. Characteristic Using Ceramic Discriminator
B VO(DET), AMR, N, THD versus IF Input
_ o s 100 : 100 -
Figure 1: Test Circuit < g Voper o
= 17 1 -
Sz \ g
V..=4.0V
< %100 /i  Crtktz =100 =
ol  —— 'lF—lkH —
a zZ Il \‘ Im_ Z, — 2
e / N f 1 =t3kHz | 3
=Z N | g
Q.-g | o
5 8 10 L_THD 1.0 g
ot 35 SSooaan -l
O A I&mOd.—3OIA)) Q
10pEF0. £5 ANl A V40 B g
S S \\AM\F?\’ o
>% 01 N —t—91 3
IFIN 20 +0 +20 +40 +60 +80 +100+120° =

* CDA455C49: TOKO

140 VT 14.0 E'
o V™
E 100, =455kHz 120~
s |V, .=+80dBp A .
E 100 Hn=1kHz ] 100 &
T /
& X >
T 80 v 80 2
5 e 2
2 60 VO(DET) 6.0 g
>
@) X p @)
)40 40 9
E _THD_ é
> / Y—F—1 S
0 00 3
01 2 3 45 6 7 8 910 )

Vie

IF Input Signal Level(dBp)
B Output Leve versus IF Deviation Frequency

f o |F Deviation Frequency(kHz)

B Output Level, Total Harmonic Distortion versus |IF M Output DC Voltage versus I F Input Frequency
Input Frequency(variables. Damping Resistor Rp)

100 oy
\\ .
\ 24 2 |
— Vo« i
5 ~ /1 R= ]
N e e
T N\ :
3 N\ 160
| \
5 1002\
8 ' \\\ ‘\“\ 1
3 \ LTHO N
= \\\ L R,=1.6kQ, 1.8kQ, 2.0kQ {—\
<} v
> V=40V f ZIkHZ
10 V|F:|+80d||3|1fdg=i3k,|‘|2

455+ Af

IF?

IF Input Frequency(kHz)

10.0

1.0

A
20 -15 -10 -5 *0 +5 +10 +15 +28

(variables: Damping Resistor Rp)

455+ /f

IF

IF Input Frequency(kHz)

4 \ —
o I V=40V
- > I cc
S' g 22 %:’\\\\ V,=+80dBp
E_; % 21 _RSZOKP \\
&:E Z L 1skal \
5 8 5o 1.6kQ \
: -
5 = W
g > 19 \\
A N
— 8 1.8 \\\‘\
o 5 A
2 = 17 —
S .20 -15 -10 -5 +0 +5 +10 +15 +20
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B Output Level, Total Harmonic Distortion versus |IF B Output DC Voltage versus | F Input Frequency

Input Frequency (variables. V) (variables: V)
Y 0d . —_—
100 ; == —r——10.0 T R 5.0 o V, ~+800BYL
< : > 45 V=85V
2 " — T —— ce
= i /A N 9 2 40
g Voorn |1 \ |f N 2 3 35
o ) I > 7
j \\ \ Vccz/ \ 2 0 30
3 10.0=X0 \J—85V | N 1.0 3 a
S X |HD:‘7‘~8w ¥ = 3 2.5 ]
O,A \\ N o 5 20 —~——] V=40V
m \ V=40V ] Q @]
2} V V,.=+80dBp 5] 515
>o f =lkHz = 210 —
1.0 fda/_niski-tz 1 /g\ >O 0.5 I Vcc=2'0V
"-20 -15 -10 -5 #*0 +5 +10 +15 +28' S "-20 -15 -10 -5 *0 +5 +10 +15 +20
455+Af, ., IF Input Frequency(kHz) 455+Af, ., IF Input Frequency(kHz)
B Output Level, Total Harmonic Distortion versus |IF M Output DC Voltage versus I F Input Frequency
Input Frequency(variables: T,) (variables: T,)
100 ‘ A== 10.0 = 2.4 T T
Z A L — V=40V
S y o > 23 —_ | V,.=+80dB |
om / — T - / \ h
= V//i# N =) g I\
o QD = 2.2 — N
3 T S \
p THD 2 0 21
5 10,0 | 10 3 a ]
5 T = +85°C \ =} 5 20 Ta_85°c
o | R +50°C \ o =1 150°C /
= V. =40V \ +25°C = o 19—
E s _VICFC:+80dB|1 +0°C \\ a 5 +fgog / \\EQ
o Vf=1kHz  -|-20°C = 8 18— Spec \\\‘\
> f,=t3kHz -40°C S S 20 N
1.0 T 13 > 7L BT
"-20 -15 -10 -5 #*0 +5 +10 +15 +28' S "-20 -15 -10 -5 #*0 +5 +10 +15 +20

455+Af, ., IF Input Frequency(kHz) 455+Af, ., IF Input Frequency(kHz)
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10. PIN DESCRIPTION

Pin No, | Pin Description

Internal Equivalent Circuit

Description

1 | OSC(B)

2 | OSC(E)

Vcc

B The base of the Colpitts oscillator.

B The Colpitts oscillator is composed of Pin 1 and
Pin 2.

B The emitter of the Colpitts oscillator.

m Using an external OSC source, local level must
be injected into Pin 1, and Pin 2 must be opened.

3 MIXER OUT
4 Vee

B Output of the Mixer.

W Supply Voltage.

5 IFINPUT

6 DECOUPLE
7 DECOUPLE

W Input to the IF limiter amplifier.
W This pinisterminated by internal 1.8kQ resistor.
m |F Decoupling.

m |F Decoupling.

8 | QUAD COIL

W Phase Shifter.

9 AFOUTPUT

B Recovered Audio Output.

10 FILTER
AMPLIFIER
INPUT

W Filter Amplifier Input.

GC3-H022
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Pin No, | Pin Description Internal Equivalent Circuit Description
11 FILTER Ve W Filter Amplifier Output.
AMPLIFIER
OUTPUT ‘A
£
12 SQUELCH Ve W Squelch Input.
INPUT
13 SCAN m Scan Control.
CONTROL
14 SCAN m Scan Control .
CONTOROL
15 GND m Ground.
16 RF INPUT B Mixer Input.
11. TEST BOARD
Figure 2: Solder Side View(Circuit Side View) Figure 3: Component Placement View

NOTES:

1. Abovetest board islaid out for the TEST CIRCUIT (page 2).

2. Scale 1:1 (60mmx60mm)

3. 10.245MHz Fundamental mode crystal, about 30pF load.

4. 455kHz CF, TOKO Type BLFC455D or MURATA Type CFU455D2 or equivalent.
5. COIL, TOKO Type 7TMCS-13546Z or 7TMC-8128Z or equivalent.

GC3-H022
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12. APPLICATIONS INFORMATION

12-1. Mixer Section

The mixer consists of a Gilbert cell and alocal oscillator.
The mixer conversion gain, when Pin 4 is terminated, is
28dB.

The RF input is unbalanced.

12-1-1. A Local OSC

The oscillator included is a general Colpitts type OSC.
The drive current of OSC is 200puA. Examples of
components are shown in Fig[ 4] The examples are
explained in the next paragraph.

Figure 4: Oscillator Components
i) Under Crystal Control i) Parallel LC Components

(1) Using an External Oscillator Source

The circuit composition using an external oscillator
source is shown in Fig[ 5 When using an externa
oscillator source instead of the internal oscillator, the
local level must be injected into Pin 1 by capacitor
couppling.

In this case, Pin 2 must be open.

The local oscillator operates as an emitter follower for a
multiplier by opening Pin 2 and injecting into Pin 1.

Figure 5: External Injection
Vce

(2) For 3'¥ Overtone mode

In general, a crystal oscillator can oscillate in the
fundamental mode and overtone mode. For example, it is
easy for a 30OMHz-overtone crystal to oscillate at 10MHz,
fundamental mode. The reason is because the impedance
of the fundamental mode is the same as the impedance of
the overtone. Therefore, it is necessary for the circuit to
select the overtone frequency by using a tuning coil. How

to oscillate a general 3™ overtone oscillator is explained.
In the case of an overtone mode of 30MHz and higher,
using a crystal oscillator, we recommend the circuit

in Fig[6]to suppress the fundamental mode oscillation.

Figure 6:0Overtone Mode Circuit
Vcc

The following explains how to decide the circuit
constants of the overtone-crystal-oscillation fundamental
circuit. As the operating frequency increases the
oscillation amplitude decreases because of a shortage of
On, of the oscillator. It is easy to increase the drive current
by connecting resistor R, between Pin 2 and GND. Being
short of drive current, it makes g,, increase to increase the
drive current by connecting externa resistor R, . In that
case(ljhe amount of drive current increase, I, is shown in
Eq.().

D

In order to oscillate at the 3 rd overtone frequency, the
values of C,, C; and L (Fig[6) are selected. Fig[7]shows
a 2-port impedance response of the C,~C,~L loop
network. Regarding the condition of oscillation, the
impedance characteristic is capacitive at the vacinity of
the overtone frequency. It is reactive at the vicinity of the
fundamental frequency.

The condition of oscillation is as follows:

fosc 1S between f, and f, ,

3xfogc isf, and higher. Please see Fig|__2|

Fig 7: 2-port Impedance Response of Resonance Network
f Wher(_e,
+] > f,. series resonant freq.
o o f,: parallel resonant freq.
2l L

fose: fundamental mode freq.
= r freq.

3xfose: 39 order overtone

GC3-H022
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Equations of 3 overtone oscillation are shown below.

=1, 1+& (2)

1
a - T f
o JLxC, C,

The series value of the equivalent capacitance at the 3
order overtone freg. of this network, which is decided in
the above -mentioned, and the capacitance of C, must be
equal to load capacitance C_ . Being short of negative
resistance of the circuit, increase the transistor's bias
current by decreasing R, . It is able to decide the OSC
level for minute adjusting R.. Please refer the most
suitable OSC level range to 12dB SINAD sensitivity
versus local OSC input signal level in TYPICAL CHA-
RA CTERISTICS. The saturating range is the most
suitable OSC level range. It is comparatively easy to
decide the circuit constant by examining it with a network
analyzer.

f

12-2. IF Section

The IF section includes a 6 stage differential amplifier.
The fixed internal input matching resistor is 1.8k Q.The
tota gain of the limiting amplifier section is
approximately 77dB.

The decoupling capacitors of Pin 6~7 must be connected
as near as possible to the GND pin of the IC . And, make
the impedance of the connecting-to-GND line to be as
small as possible. If the impedance is not small enough,
the sensitivities may worsen.

Figure 8: IF Limiter Amplifier Input Block
50k
—N—

51.8k
AW

12-3. FM Demodulator

A quadrature FM demodulator using a Gilbert cell is
included.

12-3-1. Internal
Demodulator

Theinternal equivalent circuit is shown in Fig. L9l

Note at this point to add the bias voltage at Pin 8 from
external source.

The signal from the phase shifter is put into the multiplier
cell through the emitter follower of transistor Q,. Pin 8 is
single-connected with the base terminal. And, it is
necessary for Pin 8 to add the same voltage, as the base

Equivalent Circuit of

terminal of Q, of the opposite side of Q, through the
multiplier is connected with the supply voltage.

If the base voltages differ between transistors Q; and Q, ,
it altersthe DC zero point or worsens the distortion of the
demodulation output.

Figure 9: Internal Equivalent Circuit of Demodulator
Vcc

I

(o)

dINV W11 4] wolj
o

12-3-2. Phase Shifter

The IF signal from the limiter amplifier is provided with
90° phase shift and drives the quadrature detector.

The paralel RCL resonance circuit is capable of using the
internal 10pF phase shift capacitor.

12-3-3. Audio Output

After quadrature detection, the audio signal is pulled out
through Pin 9.
The required signal is pulled out through the LPF.

12-3-4. For Stable Operation

To prevent worsening the distortion, observe the
following notes:
(1) Demodulated Output Voltage (Pin 9)

Too large of a demodulated output voltage will worsen
the distortion due to the dynamic range of the
demodulator.

(2) The Signal Level in Phase Shifter (Pin 8)

If the phase shifter signal level is too small, the noise
level grows worse. This will cause the distortion to
grow worse.

(3) Band Width of Phase Shifter (Pin 8)

If the bandwidth of the phase shifter is narrower than IF
bandwidth, including the demodulated eement, the
distortion will grow worse.

12-4. Filter Amplifier Section

An inverting op amp has an output at Pin 11 and the
inverting input at Pin 10. The op amp, which has a wide

GC3-H022
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stable operating temperature range, may be used as an
active noisefilter.

12-4-1. Active BPF Application

An active BPF application is shown in Fig. and its
Response is shown in Fig.

Figure 10: Active BPF

g VOUT

Figure 11: Frequency Response
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VLY, R,=18kQ
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\
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f.., Filter Amplifier Input Frequency(Hz)

Eq.@) is formularized, where G, is the gain at center
frequency f, , and 3dB bandwidth Q=f/BW.

R3 Rl RS Q

R, TR R,

12-5. Squelch Section

The output, which is controlled in accordance with the
noise level from the rectifier, is injected into the squelch-
input pin. There is about 45mV of hysteresis at the
Squelch Input to prevent jitter.

V14 indicates the Hi threshold voltage, V4, indicates the
Lo threshold voltage in Fig.

Figure 12: Squelch Output versus Squelch Input
i) Pin 13 Output ii) Pin 14 Output
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As Fig. |4_£r| shows, Scan Control (Pin 14) is "open

collector”. So this pin operates normally if this is pulled
up the voltage which is over supply voltage but it's under
the maximum voltage.

Figure 13: Squelch

12-6. Application Example

Figure 14: Application Example Block Diagram
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12-7. Attentions to Layout Design

As this product is considered for stable operation, the
mixer block and the other block that includes IF stage,
OP amp and sguelch are independent from each other.
However in order to realize stable operation, please pay
attention to the following, because of high frequency
operation.

(1) Bypass Capacitor

A bypass capacitor must be connected with minimum
distance between the V ¢ pin and the GND pin.
(2)V<c/GND Pattern

In order to make low impedance V./GND lines, please
keep the pattern as wide as possible.
(3) Pattern near Demodulator

Pattern layout around the phase shifter for demodulator:
please keep as short as possible.

GC3-H022
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13. NOTES

14. OFFICES

m Please be sure that you carefully discuss your planned
purchase with our Semiconductor Div. Sdes and
Marketing Department if you intend to use the products
in this application manua under conditions where
particularly extreme standards of reliability are required,
or if you intend to use products for applications other than
those listed in this application manual.
®Power drive products for automobile, ship or aircraft
transport systems; steering and navigation systems,
emergency signal communications systems, and any
system other than those mentioned above which
include electronic sensors, measuring, or display
devices, and which could cause major damage to life,
limb or property if misused or failure to function.
®Medical devices for measuring blood pressure, pulse,
etc., treatment units such as coronary pacemakers and
heat treatment units, and devices such as artificial
organs and artificia limb systems which augment
physiological functions.
®CElectrical instruments, equipment or systems used in
disaster or crime prevention.

B Semiconductors, by nature, may fail or malfunction in
spite of our devotion to improve product quality and
reliability. We urge you to take every possible precaution
against physical injuries, fire or other damages which
may cause failure of our semiconductor products by
taking appropriate measures, including a reasonable
safety margin, malfunction preventive practices and fire-
proofing when designing your products.

W This application manual is effective from 2001.8. Note
that the contents are subject to change or discontinuation
without notice. When placing orders, please confirm
specifications and delivery condition in writing.

B TOKO is not responsible for any problems or for any
infringement of third party patents or any other
intellectual property rights that may arise from the use or
method of use of the products listed in this application
manual. Moreover, this application manual does not
signify that TOKO agrees implicitly or explicitly to
license any patent rights or other intellectual property
rights which it holds.

® None of ozone depleting substances(ODS) under the
Montreal Protocol is used in manufacturing process of us.

B Examples of characteristics given here are typical for
each product and begin technical data, these do not
congtitute a guarantee of characteristics or conditions of
use.

Please inquire us about this technical information.

TOKO Inc. Semiconductor Division

® Semiconductor Div. Sales and Marketing Department
18, Gomigaya, Tshurugashima-shi, Saitama,
350-2281 Japan
TEL: +81.49.279.1655
FAX: +81.49.279.1861

B Semiconductor Div. Engineering Department
18, Gomigaya, Tshurugashima-shi, Saitama,
350-2281 Japan
TEL: +81.49.279.1661
FAX: +81.49.279.1861

MEETING YOUR NEEDS ‘

r.‘l
Nl TOKO, Inc.

\ TO BUILD THE QUALITY RELIED BY COSTOMERS \
Semiconductor Division

/YOUR DISTRIBUTOR N
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