| Ordering number: EN3987B

Monolithic Linear IC

LA1826

SANYO

Single-chip AM/FM Tuner with MPX Tuner System

Overview Package Dimensions
The LA1826 is a single chip AM/FM tuner system IC with unit : mm
-MPX stereo demodulator. An AM/FM stereo radio can be 3067-DIP24S
easily configured with a minimum number of external parts.
[LA1826]
. n
Functions Lancooncnoo, g
* FM: RF amplifier, MIX, OSC, IF amplifier, quadrature 3N "
detector, S meter a i T P
* AM: RF amplifier, MIX, OSC (ALC), IF amplifier, , Uuygguougouougugouy
. detector, AGC 21.2 -l
* MPX: PLL stereo decoder, stereo indicator rvl é
b
Features p
ol
* FM turner AM tuner, MPX functions contained on a single 0.48 095 178 SANYO : DIP24S
chip
= Few external components
* Low voltage operation
* Low current drain
* High stability :
* Receives AM short wave broadcasts (7.2 to 24 MHz)
* Low carrier leakage MPX
(during no input, and monaural input)
Specifications
Absolute Maximum Ratings at Ta = 25°C, see specified Test Circuit
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Voo max Pins 2, 3, 8, 9, 10, 19, 21, 22 7 \'
Maximum supply current lcc max Pns2+3+8+9+ 19 + 21 +22 50 mA
Flow-in current .
(Indicator driven current) lLeo Pin 10 10 mA
Flow-out current 14 Pin 4 0.1 mA
Allowable power dissipation Pd max Ta = 70°C 350 mw
Operating temperature range Topr —20 to +70 °C
Storage temperature range Tstg —40 to +125 °C

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN

B 799707k 001LL92 472 WM

53097HAII)/21593TS/AN162TS No.3987-1/13




LA1826

Operating Conditions at Ta = 25°C
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Parameter Symbol Conditions Ratings Unit
Recommended supply voltage Voe 3 \"
Recommended supply voltage range Vee op 18t06.0 v

Operating Characteristics at Ta = 25°C, V¢ = 3V, see specified Test Circuit
Parameter Symbol Conditions min typ max Unit
I FM VN = O during FM 13 22 mA
Quiescent current cco(FM) IN - 9
: leco(AM) | Vi = 0 during AM 50 9.0 mA
[AM characteristics]: fc = 1000 kHz, fm = 1 kHz
Vo1 Vin = 23 dBy, 30% modulation 16 - 36 64 mV
Detector output -
Vo2 Vin = 80 dBp, 30% modulation 38 60 95 mv
) X . S/NA1 Vin = 23 dBy, 30% modulation 14 18 dB
Signal-to-noise ratio -
SN/2 Vi = 80 dBy, 30% modulation 38 46 dB
L . THD1 Vin = 80 dBy, 30% modulation 0.5 1.3 %
Total harmonic distortion -
THD2 Vin = 107 dBp, 30% modulation 0.8 35 %
[FM characteristics] (IF amplifier and MPX, mono): fc = 10.7 MHz, fm = 1 kHz
e Referenced to Vn = 100 dBp, 100% modulation,
-3 dB sensitivity =3dBL.S. 3 dB down 32 41 dBu
Demodulation output Vo Vi = 100 dBp, 100% modulation 80 115 160 my
Channel balance C.B. ViN = 100 dBp, 100% modulation 0 2 dB
Total harmonic distortion THD (mono) | Vyy = 100 dBp, 100% modulation 0.6 1.2 Y
Signal-to-noise ratio S/N Vin = 100 dBy, 100% modulation 66 71 dB
[FM characteristics] (IF amplifier and MPX, stereo): f¢ = 10.7 MHz, fm = 1 kHz, L + R = 90%, pilot = 10%, Vijy = 100 dBp
Sepatation Sep 25 35 dB
Total harmonic distortion THD (main) 05 1.2 Yo
LED ON sensitivity VLED-on Pilot 1.7 3.5 6.3 %o
[FM front-end (reference characteristics)] : fc = 98 MHz, fm = 1 kHz, see Application Circuit and specified Test Circuit
Referenced to V)y= 80 dBp, 30% modulation,
—3 dB sensitivity —3dBL.S. 3 dB down 7 dBp
Local oscillator voltage Vosc fosc = 108.7 MHz 150 mv
=3 Pd max — Ta
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LA1826

Equivalent Circuit Block Diagram

X L
J; z; /)7 (1.8Vto G:)CSI)‘

Test Circuit

%4 0dB -

|
100 33k R-OUT
h» B ¢ [BL-43] 0
33k
vCC(S.0V) |
t-0l
3k

* : Polystyrene film capacitor

AMaNTIN . [o.0sml M o A B FM

2,
L = DET, L o O M
~ P | n% 1 ; .- TIST S FM
"’% - 5 4 J:?I . 136 =33 P& 3 < Sam
E 10.7MHz | 2 510 ONO _ (Mitsumi)
8 2 =2 450Kz M L1 HW-50425 ,
20 ri § [erucsosiy, JL2 sas1 (Sumida)
a T L3 SA-149 (Sumida)

T3 YT-30103 (Mitsumi)
CF1 SFE10. 7M82 (Murata)
Unit (resistance: Q, capacitance: F)

m ‘g ) ) J . »
ql J4 1 0.047p 100 l T1 YT-30224 (Mitsumi)
3;9 Ig FMIFIN %75 I i vee.on Tz HW-6215  (Mitsumi)
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LA1826

Sample Application Circuit

LA1826 + LLA4525
FM, MW, SW (3 Band) Radio

LA¥GT0P
s:op '!wpls‘”
sw| MwlL3 #$90p mw
p
g R B %#
a (o 3, t
g B 3T [ 3 7 (7
B.P.F ; . ; S 5‘55 3600p 6800p [6B00p T
}oop 1 n Z22p S OUT’Z
13p € Tvsm| 04 g LW
B LS 47p 0 * O Sl O O 470M]1 4.
L6 H ouT
0 0 470u:1] |4
10.7MHz vCC=4.5V
5 ST & laM
L 1S T >0 1% mer g L1010 3 STy "470m
:‘},}Lﬁ T2 /% (SFU-4508)F ™ qDS' * Jr §
4 20 i LED m_L °
SW2 AN b 1 ] Tuner VcC
Q_JU al alalsal 0.047u 1000 220 0.047u
ST § ,o_iv-o.- );[; i % ;l; (1.8V 10 6.0V)
10 op{S, S L .
> ﬂr ANTB.PF SNY-074-2001 gagmnda%
* o i i LYVARICON PVC-22KTL itsumi
MW SW : Polystyrene film capacitor i? MW-Bar ANT TYA-1005 (Mitsumi)
MW ;’sw/m " MPX VCO connection component values 15" oo s YT-30117 (Mitsumi)
L3: MW-OSC HW-6193 {Mitsumi)
Yoe| 103V [1045V | 06V L4 SW2-0SC  HW-40184  (Mitsumi)
L5: FM-0OSC SA-151 (Sumida)
C_|1000pF | 820pF | 62007 L6: FM-RF SA-149 (Sumida)
R 27k 33k 51k T1: FM-MIX YT-30224 (M!tsum!)
T2: AM-IFT HW-6215 (Mitsumi)
VR | 10kQ | 20kQ | 30kO T3: FM-DET SA-179 (Sumida)
CF1:FM-IFC.F SFE10.7MS2 (Murata)

Unit (resistance: Q, capacitance: F)

I 7997076 00lbLL95 5841 WA
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Coil Specifications

[FM] [MW]
* Antenna bandpass filter * Poly-varicon
Sumida SNY-074-2001 Mitsumi PVC-22KTL
*RF * Bar antenna
Sumida SA-149 Mitsumi TYA-1005.
3.6 mm diameter air-core inductor with 4 1/2 turns of Pin 1 to pin 2 inductance is 260 pH and Qg = 360.
0.6 mm wire
* Oscillator Winding Turns
Sumida SA-151 1to2 68
3.6 mm diameter air-core inductor with 3 1/2 wurns of 3to 4 3
0.6 mm wire
. M?xer ) GX2XzX1)
Mitsumi YT-30224.
‘When fg = 10.7 MHz, Qg = 80 and C =100 pE
S@® Winding Tumns * Oscillator
/ 1103 8 Mitsumi HW-6193 or Sumida SA-181.
@ ge 4106 2 For the HW-6193, Qg = 140 and L = 140 uH, and for the
T @ SA-181, Qg = 80 and L = 140 pH.
; s Windin Turns
\Snlfl}rlm d? SA-11(‘)5? MHz, Qg 2 50 and C = 100 pF. ° pwe163 | SA-te]
en fg = 10. z, Z 50 an = A
o o P @ 6104 32 37
S s Winding Tums s 3to1 64 74
® 3to1 12 *1F tank
4106 2 Mitsumi HW-6215 or Sumida SA-164.
For the HW-6215, when fg = 445 kHz, Qg = 110 and
* Detector C = 180 pF (with SFU450B). For the SA-164, when
Sumida SA-179. fo = 450 kHz, Qg Z 65 and C = 180 pF.
When fg = 10.7 MHz, Qg Z 70 and C = 82 pR.
@ Winding Tums 1 Winding Turns
1103 10 E HW-6215 | SA-164
II 102 94 122
s © ! 4106 7 9
“1F filter 2103 58 62
Murata SFE10.7MS2 « {F filter
Murata SFU450B
[swi
* Antenna * Oscillator
Mitsumi YT-30117. Mitsumi HW-40184.
Note that Qg =95 and L = 1.4 pH. Note that Qo = 28 and L = 1.31 uH.
: s Winding Tums 2 5@ Winding Turns
I 1to2 4 @ o= 4106 8
! s 4106 2 ® 3101 12
| 2103 4
B 799707b 00Lkbb9L 418 HN No.3987-5/13
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LA1826

Pin Description and Quiescent Voltage (Vo = 3.0 V)

(l Quiescent voltage
Pin Function Intemal equivalent circuit Description ge V)
No. AM FM

N AM antenna coil between pins 1

1 AM RF input and 4 (regulator voitage) 12 12

2 FM mixer FM mixer coil between pins 2 and a0 3.0

output 8 (Voo supply) - )

3 AM mixer AM IFT coil between pins 3 and 8 3.0 3.0

output (Ve supply) ) )
R lat:
4 v c:tgau g: or i ; VReg = 1.2 V regulator voltage 1.2 1.2
5 | FMIF input ® 1 % % l | r; = 330 @ input impedance 12 12
AM/FM

6 IF/MPX (o] V]

ground

7 AM IF input :—< 1 = 2 kQ input impedance 1.2 1.2

AM/FM
8 IF/MPX ) 3.0 3.0
supply (Vce)
— FM detector coil between pins 9
9 FM detector and 8 (Voo supply) 3.0 3.0

BN 799707bL 001bLL97 354 EE
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LA1826

Pin . . i . Quiescent voltage (V)
Function Internal equivalent circuit Description
No. AM FM
10 Stereo LED Active-Low open collector 3.0 3.0
@
. b Forced monaural mode when pin
11 Pilot detector 11 is connected to ground 1.7 2.3
A
&)
12 Phase FM when pin 12 is open, and AM 0 23
detector when connected to ground )
— AW
13 Left-channel '
output
o, = 7.5 kQ output impedance 1.4 14
(49) °
14 Right-channel
output
15 MPX input % % r; = 50 kQ input impedance 1.2 12
AM/FM 1
= 20 kQ (AM) and rp, = 480 Q
16 demodulator To . o 0.3 0.7
output (FM) output impedance
AM AGC E
17 | Quiput —® R = 14.6 kQ internal load resistor 07 03
FM S-meter - . i
output R
i®
: The fixed components (R and C)
18 MPX VCO vary depending on the supply 0 2.3
voltage.

B 799707?bL 00lLbL98 290 WA
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LA1826

i Quiescent voltage
Pin Function Intemnal equivalent circuit Description ge V)
No. AM FM

(19
. AM oscillator coil between pins 19
19 | AM oscillator ' and 8 (Vg supply) 3.0 3.0
. FM oscillator coil connection used
20 FM oscillator for pin 20 3.0 2.7
200
——"—W"'—"
FM front-end ) . 8
21 supply (Veg) 20 Q external resistor connection 3.0 29
8
FM RF coil between pins 22 and
22 FM RF output 21 (front-end Vg supply)
& v 3.0 2.8
23 FM RF input T -[ 5F n; = 430 © input impedance
FM front-end
24 ground 0 0

B 7997076 0016699 127 EA
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FM Characteristics FM Characteristics
0 : =2 s Vec=3.0V
\ fc=98MHz
-20 utput > o s 1kHz, 22.5kHz dev
1 I
-40 _( g =
& > B¢
© AM output / g 5
! -60 \ - 38 B 3
5 IV VaMm = B
£ - s e
A -8 — Noise 25 § 2
/ T £
/ £ 8 \
-1 Veoc=3.0V T — o
7 fo=98MHz g \ I
_120 1kHz, 22.5kHz dev, 30%mod 0 = o
-20 o0 20 40 60 80 10 120 140 =20 <] 20 40 60 B0 100 120 140
ANT input — dBp ANT input — dBp
o FM Characteristics FM Characteristics
3
Voo=3.0V T =
fom10.7MHz Outpiit & | V‘f 3.0V
1kHz,75kHz dev ! { fc=10.7MHz
-20 * % s 1kHz, 75kHz dev
£ — "\ = \
@ -40 4 5, § 4
b \ AM Output .
- ) (30% mod.) = %
oa- -60 / \’\ / 3 >(D % 3 \
- -~ (4]
(o] g £
-80 Noise \j/ 2 2 52
/ s E
/ : =
-100 185 = 1
Vsm / © g -
E &
=120 ; o
-20 0 20 40 60 80 100 120 143 ® 20 0o 20 40 60 80 10 120 140
IF input — dBp IF input — dBp
AM Characteristics AM Characteristics
QE] Vee=3.0V 2 6 Vec=3.0V
© fc=1MHz ; 1 fc=1MHz
) -20)1kHz, 30% mod———  Output A s|ffm=1kHz
E T i \
2 —
3 -40 16 S 4
c \ 19__-,
.‘g o] > [=]
@ r— ®
S e L~ Noise 0ss B 80% mod\ 30% mod ‘ 1
Q -85 o 2 -
2 g £ \
% _ Q E A P
Z 0 O.Lg - 1 . - ~77
g &
-120
= 0 20 40 60 80 10 120 140 158 % 20 «0 60 80 _ 100 120 140
ANT input — dB/m ANT input — dB/m
AM Selectivity Characteristics 10 AM Fidelity Characteristics s
-10 Ve =3.0V o
:CKT_; glcl)t}zmod Attenuation level i
» SV o 4
bo 20 mV fixed oulput % %
/ \ C.F.: SFU450B i \ \ =
© " [
/ 20 \ § 10 N AY 3 %
A = =
-30 k=] 73
/‘i \ T -20 (l 29
7" 2 =0 2 =
A : c /g
7 5 ~50 N < _30|Vcc=3.0V e FHO 15
g N fc=1MHz — e
& ~80 \ Viy=100dB/m =
< -7 -40/30% mod o
-40 -30_ -20 -10 O 10 20 30 40 B S 7T 0 203 3 1k >
Detuning freqliency, Afc — kHz Midulation frequency, fm — Hz
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AM Whistle Characteristics

& o
© Veeo=3.0V
J fc=900kHz Outou
B -0|1kHz, 30% mod utpy
= -
o \ it {1 vale
© -%0 \( Whistle maximurm
=
0
=
;_ -60 \\. 4
=
8.
= 80
[ =
2
G -lo
L
a
%% 20 4060 _ 80 _ a0 120 140
ANT input — dB/m
D AM Reception Characteristics
b Tracking adjustment on all frequencies
§ Vee=3.0V
©  gpllkHz, 30% mod
(1]
T IF Interference
E -
‘© 60 P Image interterence)
>
'ﬁ \\l I Il
g =" Qg(Input When S/N = 20 dBPq
=) Maximum Sensitivi
8 %0 I ~— (Input when onustp'st 20 mV)
£
m
'? 20
£
._%
2 %@ s ew 100 1200 1400 16 18D
0 Reception frequency, fr — kHz
AM Spurious Characteristics
0 1 MHz Reception
Reference
Ve =3.0V
-20 1 kHz, 30% mod
5 |
| 40
[+
(723
s
Q =-60
(773
33
o
~80
-100.
5 ™ 2 > 10M
Frequency, f — Hz
R FM V¢ Characteristics
o 10 ]
=
AT << fosc
=
= 1108
$3g
= o7
[5]
L2 <
& 4
N 78
=i ' ir
Eu D
S 7 ==
ey
Q =
g7
s
= 70.' 2 - 3 7

. b >
Supply voltage, Ve — V

Quiescent current, lcgp — MA Sensitivity — dB/m, S/N - dB

Sensitivity — dBy, S/N - dB

Quiescent current, lggp ~ MA

AM Ve Characteristics

3 3 s
Supply voltage, Voo — V

60 0
Qg (input When S/N =20 dB) aE:
°
1g |
10 o
W >
. Maxi -
I ~—— aximum se(?:put when output is rZIJ_ED.\Q__ .zo"g-
v il °
O"-—'Of N .g
ks
30 303
o
£
o
o
-%0
20 = 1Mz
:1; VIN = IOOdB/m =
1kHz, 30% mod
1 8
2
‘/’ |
/ i g
) =
7 =
S
£
[=)
6 43
=]
L
H =4
! / g
&4 "‘\ 2 g
\ THD =
A £ 80%mod _-- s
2 " |30% mod o
] 3 4 5 6 7
Supply voltage, Voc — V
FM Ve Characteristics
80 10
£
ol — snv — w8
et 1
VO " === Q
40 £ 305
g3
=
[«
\ Qg {Input when S/N = 30 dB) 5
20 S ¥| 40 B
* - =
N —3dBLS 3
- g
0! 50~
E ﬁb
I;Synchronization at minimal Vg distortion
26 fc=98MHz 8 2
Vie=80dBn 1
1kHz, 22.5kHz dev. 30:
'—
22 ” ¢ =
- o
r =
Q
/ ‘ @
18 ©
/ .0
1o g
E
14} // 2 _g
\ =
. THD , 75kHzdev. e 5
< Ll 29 5kHz dev. - =
10! I - 0
1 -3
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~ FM Temperature Characteristics SW, Characteristics (1)
U,EE o Veg=3.0V o Vee=3.0V l a2
E=a — fc=8.5MHz !
109 £ (o} !
. —2se | -20|1kHz, 30% mod Output =)
S 2 e =
P 2 7 -
] g o7 e 40 — '5
U o om \ f =
g = © \ %
= » 4 0 Noise 6 5
(%) =] ] o
= Q. =
@ N ip 5 g
S< % pma—— S -0 ‘£
= ) s
2 8 -100 2 =
R THD ©
B [ :
© Tp g 0. 20 .4 _ 60,80 0 Mo 0 40 60 8 100 120 W
Ambient temperature, Ta — °C 1EC input — dBp
SW, Characteristics (2) SW, Characteristics (3)
°*Ncc=3.0V Wge=3.0V 2
fc=14MHz ° fc=21MHz :
-20|1kHz, 30% mod Output 1~ % —20|1kHz, 30% mod utput a
L a E
e  -40 £ g - s
= \ g3 \ E
1 . £ N 6 2
5 . Noise [ 18' = -60 N — Noise — %
g \ o \
3 -0 , ¢ g5 8 -w “ é
\ / g \ S
100/ 2 £ -100 2 £
[y —
\ _gg'g_// < \;PH_?__\_ £
-~120 o & -120 (o] =
=20 0 20 40 60 80 100 120 140 -20 0 220 40 60 80 IO 120 140
IEC input — dBy IEC input — dBp
SW, Characteristics MPX Sep Characteristics
- €0
- 200 19-pin voltage Vee=3.0V
[=3 VCC =30V fc=98MHZ
! 0 Vy=80dBn
g S 75kHz dev
2 ' _ L+R=90%
> -~ & T et dST U L PiLOT=10%
S h¢ n /rsﬂ,wa, _.1252’ =
& S ! ‘!/ﬂ’ R n
: T
> s T ob
S S 2 (vt ]
g $ +,
g 1 € Lso06eF
O l 200p!
|
o ) 10 z 3 ) 073 > 300 I 1K 3 fl» ‘II 16&( £
Reception frequency, fr — MHz Modulation frequency, fm — Hz
FM THD Characteristics MPX Sep Characteristics
o . &0 Veoc=3.0V
R ! fc=98MHz
QI F==1~4o.|Sub 7 S0 | Vi =80dBp
g 2 l <32 7 . 1kHz-75kHz dev A /\
1—— —---...ﬁ_‘.h \,‘ IFH T 0 L+R=90%
5 10 Skl 20 syl ! “lpior=10% "] \
£ =L MAINS $ . /
2 T -
e @O K=}
2  3{Vec=3.0V o g o L h,
S fc=98MHz uy g %z N
= 2 Vy=80dBu \ / 3
= 75kHz dev 10
8  1|L+R=90%
= 4 PILOT=10% . . 0
Z 375 Ty 2 - ERECEEE 10K £ I 3 P s 76 77 7 kS
Modulation frequency, fm — Hz Free running frequency, f — kHz
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MPX Capture Range Characteristics

20,

2L Vee=3.0V

o=
(el

/

/ .

s
-~

/

/
PILOT — mV
Ll

0

-6 -4 -2 4

0
CR.—%
MPX THD-Vy Characteristics

Vee=3.0V

If=1kH=
L+R=90%

La)

PILOT=10% /7

Total harmonic distortion, THD - %
h
LY
N
\= R
\
B
{1
N

01

o] 0 awm 30

XD~ 150 20 250
Input voltage, Viy — mV
MPX V¢ Characteristics (2)

80 Veo=4.5V

fc=98MHz ~—~J]__ C
1kHz-75kHz dev

78

L+R=90%

PILOT=10% .__

'\41‘.

Capture range, C.R. — kHz

Free running frequency, fg ~ kHz -

)
L4

3

5

3 r3
Supply voltage, Voo - V

8 .

_ 3
Separation, Sep - dB

MPX Vcc Characteristics (1)

80

78

76

Vee=3.0V
fc=98MHz ™
Vin=80dBp

1kHz-75kHz dev

L+R=90%
PILOT =10%

e

4

T

Capture Range, C.R. — kHz

72

Free running Frequency, fr — kHz

3
Ly

/|

Separation, Sep - dB

3

! Supply ffoltage, \:;CC -V
MPX Ve Characteristics (3)

&

s

~3
[

3

Vcec=6.0V
fc=98MHz
Vpy=80dBn
1kHz-75kHz dev

—

-&

——

[—

L+R=90%
PILOT=10%

®

Capture range, C.R. - kHz
Free running frequency, fr — kHz

)

OpF=
|~ I 510

CR.

\

30k

/A

[

8

VL = mV

3
Separation, Sep — dB

3

3 4 Gl 3
Supply voltage, Voo — V

70
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