
Ordering number: EN 3987A 

Monolithic Linear IC 

No. 3987 A LA1826 

i 

SAiYO AM/FM Tuner with MPX Stereo Demodulator 

OVERVIEW 
The LAI 826 is an AM/FM toner with MPX stereo 
demodulator which integrates most of the components of 
a complete receiver system in a monolithic linear IC, 
making it ideal for headphone radios and radio cassette 
recorders. 

The LA1826 features a stereo indicator driver, can 
receive SW broadcasts, and operates with low carrier 
leakage, low power consumption and high stability, 

The LA1826 can be operated from a 1.8 to 6.0 V supply 
and is available in a 24-pin shrink DIP. 

FEATURES 
• Stereo indicator driver 
» Few external components 
• Receives SW broadcasts 
• High stability 
• Low carrier leakage ^ 
• Low power consumption ^ 
• 1.8 to 6.0 V supply 
• 24-pin shrink DIP . •.; 
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BLOCK DIAGRAM 
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PIN DESCRIPTION 
Number Description 

\ "fc.AM ANSf, ^ M antenna Jnpul 

a FM mbter outpul 

/ V MIX / V " AM mixer oulpul 

/ / ' < ^ ^ • K E O y Voltage regulator oulput 

m i f FM IF ampfifier input 

/ mo 1 Ground 1 

7 AM IF ainplifior input 

s 1 v VCC 1 Supply voltage 1 

9 FM DET Quadrature detection input 

10 ST LED LED driver output 

M PILOT DET Pilot sync detect filler 
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LA1826 

Number Name Deacilptlon 

12 PHASE COMP PLl loop filler, AM/FM change-over 

13 L OUT MPX left-channel output 

14 R OUT MPX right-channel oulput 

15 MPX IN MPX input 

ie IF OUT AM and FM output , / / 

17 AGC Automate gain control / / / / 
18 MPX VCO PLL votlage-controlfed oscillator V J 

19 AM OSC AM oscillator input . ;s " X , 

20 FM OSC FM wcitetor Input ,/ ' • 

21 VCC 2 Supply voltage 2 / ' 

22 FM HP FM RF ajnpKfler output / / 

23 FM ANT FM antenna input V , ' 

24 GND 2 Ground 2 ,-" " , 

SPECIFICATIONS 
Absolute Maximum Ratings 
T . = 25 *c 

Parameter / / Jp fe f " : ; ; . ; . k / Rating Unit 

Supply voltage 7 V 

Supply current / / 60 mA 

LED output current ID mA 

REG output curenl 0.1 mA 

Power dlwlpation Po 350 mW 

Operating temperature rang* -20 10 70 

Storage lsms«raiJ'o rang® / ,e ; , / Trig -40 to 125 °C 

Recommended Operating Conditions 
T . = 2 5 " C .'V'" 

/ Parameter ""' Symbol Rating UnH 

Supply v o l t a g ^ y Vcc 3 V 

Supply votegft range / / ' Vcc 1,fl to 6.0 V 

Electrical ^ ^ a ^ f e r i s t t p l / 

Supply current 
Vcc « 3 V, T . * 25 X 

Parameter Symbol Condition 
Rating 

Unit Parameter Symbol Condition 
min iyp max 

Unit 

FM-mode quiescent supply cunen! Eccoro No input - 13 22 mA 

AM-mode quieaoent eupply civreot IcOOtAM) No Input - 5 9 mA 

No.3987- 13/16 



LA1826 

AM characteristics 

V c c = 3 V, T. « 25 'C. f c = 1 MHz, f „ - 1 kHz 

Parameter Symbol Condition 
Baling 

mln typ 

Detector oulpul voltage 

Vi - 23 (JBm, 
30% modulation 16 

Vo 
Vi c 60 dBji, 
30% modulation 3d 

- A * 

Si(jna!-to-noise ratio S/N 

Vi * 23 dBji, 
30% modulation 14 

V| = 80 dBji, 
30% modulation / / 

— $ 

Tolal haimonic distortion 

Vi = 80 dBn, 
30% modulation 

THD 
V) S 107 dBvi, 
30% modulation 

V , 
3.5 

FM IF amplifier and MPX (mono) 

Vcc « 3 V, T. = 25 'C, f c - 10.7 MHz, U 

Pararmler Symbol AL.^ 
^ — ^ r 

.-•" Rffltng 
Unit Pararmler Symbol AL.^ 

i r in, typ max 
Unit 

- 3 dB limiting MMitivity -3dBLS n i A i a t p , ' 
3 d i < % f ^ J 

32 41 dBp. 

Demodulator outpul voltage Vo// / / / ao 115 160 rrV 

Channel batarw / § / , J N r f 0 " / / - 0 2.0 dB 

TotaJ harmonic distortion ^ p f c ^ d u l a l i o n / / ,"•••••̂ Vk^v .•;•;•• p - 0.6 1,2 % 

Signal-to-noise ratio / / m f i ^ , m o d u l ^ / 66 71 - dB 

if ,/ "'̂ jjf' •/ 
FM IF amplifier and M l 4 ( s t e r f i ) ^ ^ / / 

V c c = 3 V, T» = 25 X> fc = f« L + R = 90%, pilot = 10%, Vj « 100 dBji 

Parameter / ' % m b o l / / Condition 
Riling 

Unit Parameter / ' % m b o l / / Condition 
mln typ max 

Unit 

Channel aeparatloff . Sep . / 25 35 - dB 

TolaJ harmony;dlslortion ;, •:,. - • > w p Main - 0.5 1.2 % 

i £ 0 ON ^nsiiivily , / VtftKW PikH 1.7 3.5 6.3 % 

^fere^ce characteristics) 

V c N S : ^ y , i s X , ,fc i 98 MHz, f m * 1 kHz 

W 
Pwametor Symbol Condition 

doling 
Unit 

W 
Pwametor Symbol Condition 

mln typ max 
Unit 

"3 dB limiting sensitivity -3d BIS 
Referenced to 
Vi = 80 
30% modulation, 
3 dB down 

- 7 - tJ0>L 

Osdllatof voltage Vosc fosc = 108,7 MH2 - 150 - mV 
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Measurement Circuit 
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LA1826 

COIL SPECIFICATIONS 
FM 

Antenna bandpass filter 
RF 

Oscillator 

Mixer 

Sumida SNY-074-2001 
Sumida SA-149 3,6 mm 
diameter air-core inductor 
with 47» turns of 0,6 nun 
wire 
Sumida SA-151 3.6 nun 
diameter air-core inductor 
with 37* lums of 0,6 mm 
wire 
Mitsumi YT-30224. When 
fo = 10,7 MHz, Qo = 80 
and C = 100 pF. 

M W 

Poly-varicon 
Bar antenna 

Winding Turns 

1 to 3 a 

4 to 6 2 

Q$cUlatqr.: 

Sumida SA-165, Whetf f 0 
= 10,7 MHz, Qo £ 50ind 
C ^ 100 pR 

Detector 
//A to 12 

Sumicja JM&79. Whet> & 

c ^ ^ J ^ / / 

IF tank 

W iiite 

; j Winding Turns 

. i to 3 10 

Miirata SFE10.7MS2 

IF filter 

Mitsumi PVC-22KTL 
Minimi TYA-1005. Pin 1 
t ^ ^ tajJuctaticc is 260 

5 5 
Wlftrffn/ Turns 

T io 2 66 

to 4 0 
, Mitsumi HW-6193 or 

.. . Sumida SA-181. For tJbe 
HW-6193, Qo - 140 and L 
= 140 nH, and for (he 
SA-181, Qo = 80 and L = 
140 jxH. 

Winding 
Turns 

Winding 
HW-6193 SA-181 

6 10 4 32 37 

3 to 1 64 74 

Mitsumi HW-6215 or 
Sumida SA-164. For toe 
HW-6215, when fc « 455 
kHz, Qo = UO and C = 
180 pF (with SFU450B), 
For the SA-164, when f 0 = 
450 kHz, Qo £ 65 and C = 
180 pF. 

Winding 
Turns 

Winding 
HW-6215 SA-164 

1 to 2 94 122 

4 to S 7 9 

2 to 3 56 62 

Murata SFIM50B 
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S W 
Antenna Mitsumi YT-30117. Noie 

that Q0 « 95 and L = 1.4 
HH. 

Winding Tunvt 

1 to 2 4 

4k)6 2 

2 to 3 4 

Oscillator 

/ V 

Milsumi HW-40184. Note 
that Q0 2 28 and L 1.31 
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LA1826 

TYPICAL APPLICATION 

Note 
* Polystyrene fito capaciKjr 

/ Vcc - 3 V Vcc - 4.5 V Vcc - 6 v 
"'V V 

X X . / / 1000 pF 820 pF 620 pf 
•Hv. i 

27 k f l 33 k a 6i k n 

VR 10 kn 20 k n 30 kn 
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PIN DESCRIPTION 

No. Pin function Internal equivalent 
circuit Description 

Quiescent 
voltage 

V C C = 3,0 V 
r v i 

No. Pin function Internal equivalent 
circuit Description 

AM FM 

1 AM RF input 

© — t H AM antenna coil between pins ! 
and 4 (regulator voltage) / 

% 

1.2 

X 
X . X 

2 FM mixer output FM mixer coil between pins 2; 
and 8 (Vcc supply) 

S 3.0 / 3.0 

3 AM mixer output AM IFT cbif between ^inet3 and 8 

(Vcc|^pJ>ly) 
3.0 3.0 

4 Regulator voltage < ? Mreg regulator voitage 1.2 1.2 

6 FM IF input n i n | f ^ impedance 1.2 1.2 6 FM IF input n i n | f ^ impedance 1.2 1.2 

6 AM/FMIF/MPX 
ground 

0 0 

7 AM IF input \ r; = 2 kfi input impedance 1.2 1.2 

8 AM/FM IF/MPX 
supply ( V ^ y . : : : , ® 

3.0 3.0 

FM detector 
^ v 

CE ) FM detector coil between pins 9 
and 8 (Vcc supply) 

3.0 3.0 
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No. Pin function Internal equivalent 
circuit Description 

Quiescent 
voltage 

VCc = 3.0V 
( V ] 

No. Pin function Internal equivalent 
circuit Description 

; AM PM 

10 Stereo LED 

- t 

Active-Low open collector N j f c f l ^ 
-v . ^ 

• 

3.0 

i i Pilot detector 

—'w— 

® Forced monaural ^ode wheri pin 
11 is connec t edg round 

1 1.7 / ̂  2.3 

12 Phase detector 

—Wt— 

© FM wheripin l ^ ^ p t f h ^ f M AM 
when connected to ground 

0 2.3 

13 Left-channel 
output 

f — © (©>. 
r0;=7.6 k ^ u t p u t impedance 

1.4 1.4 

14 Right-channel 
output 

f — © (©>. 
r0;=7.6 k ^ u t p u t impedance 

1.4 1.4 

15 MPX input is kfl output impedance 1.2 1.2 

16 AM/FM 
demodulator 
output ^rrrr 

f - % ' 

r0=*2Q kft (AM) and r0 = 480 ft 
Î FM) output impedance 

0.3 0.7 

17 AM AGC output 
PM S-mfiter 
output . % & 

* — ® 

R = 14.6 kft internal load resistor 0.7 0.3 

18 

c A 

The fixed components (R and C) 
vary depending on the Bupply 
voltage. 

0 2.3 
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No, Pin function Internal equivalent 
circuit Description 

Quiescent 
voltage 

VC C = 3,0V 
[ V ] 

No, Pin function Internal equivalent 
circuit Description 

AM FM 

19 AM oscillator ® AM oscillator coil between piii^ 
19 and 8 (Vcc supply) / / 

3.0 

20 FM oscillator •H < ? FM oscillator coil connection: \ t , 3.0 / 2.7 

21 FM front-end 

supply (Vcc) 
20 r VA -i 

@ (t ) 

20 Cl external registot connection 3.0 2.9 

22 FM RF output 

J-i 
"pM R^.:e6U;betWeen pins 22 and 
'21 ( f r ^ l | | | c l Vcc 
r ^ 4 3 0 H iHf>ut iiripgdance 

3.0 2.8 

23 FM RF input 
J-i 

"pM R^.:e6U;betWeen pins 22 and 
'21 ( f r ^ l | | | c l Vcc 
r ^ 4 3 0 H iHf>ut iiripgdance 

3.0 2.8 

24 FM front-end 
ground /S 0 0 
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haracterist ics FM Characterist ics 
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fc=lMHr / / 
lKflZ JUW ! 1)00 j!:' J" lKflZ 

i k . 
/ / / / 
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I / 

IF Input - aB/x 
A M Character ist ics 

120 u o 

J.6. / 
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Afe^le .Ct iv i ty^rac ter i s t ics 
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ANT Input - dB/rn 
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6 0 a 
I -20 

1 I -*o v 

i i 

- 0 0 

§ -I® 

P 

A M Wh is t l e character is t ics 
Vcc-3.0V 
fc=9Q0kHz 

C >utpat, unz, OUT© nu 

Whiatl 
Maxir 

>utpat, 

Whiatl 
Maxir 

e 
mm Vi 

20 60 so ia> 
ANT Input - dB/m 

120 HO 

A M Recept ion Character ist ics 
Tracking adjustment on all frequencies 
VCC=3.0V 

3 s 
a s 

- 2 0 

- 4 0 

, -60 

-eo 

—IOOl 

$00 eoo icco 1200 uco/ieco ii® 
Re c eption Freque ncyA - k|f z.; 

A M Spur ious C h a r a c t e r i s e s 
1 MHzBe^tion IWerertCB 

¥ 

J 
i 

£ > 
S s ' 1 0 

l ^ v t s 

J i t 0 8 

, M f i ^ c j -VH, , 0 H 

s ftWara^tV^ti cs 

? 1 

9 
j • 

i 

£ 

A M Vcc Character ist ics 
1 1 1 

Qs (Input When S/N « 20dB) 
— — 

> v 
\ Iĵ JJniurh S«n*ilivJt 

_ & •'Oftputwi 
*n output 

/ / 
J f 

*n output 

" J 1! % 
fc-
lkH 

IMH* 
W O / n 
t/30% m 

i 
Oid, / , / 

/ / / 

• "' i 
s"' i 

A v * 
80% mo 4 — 

A v * 

/ I 1 30% mod 

Supply Voltage,Vcc - V 
FM Vcc Character ist ics 

Synchronization at Minimal V c c Distortion 
f c =98MH* 
Vi = 80dB^ 
1kHz, 22,6kHz dev. 

Supply Voltage,Vcc - V 
* 4 S ft 

Supply Voltage,Vcc - V 
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i f 
i w 

! ' * 
'1 72 

« TO 

FM T e m p e r a t u r e Character ist ics SW 2 Cha rac te r i s t i c s^ 
V c c = 3,0V 

t 

-40 -20 20 40 60 
Ambient Temperature,Ta - eC 

SW2 Character!stks(2) 

60 >00 -20 0 ^ « o / i l o u 
/ / I EC lnpm-~ iffi/i f /' 

/ / S W z C K ^ c t e r i s t i c s ( 3 ) 

-20 

-40 

I 
9 

© - *> 

-MX) 

v c c - k o v 

l k H r 30% mod -

-1*0'— 
- 2 0 

Output, 

Noise * 

TH 

# 
I 

200 

20 40 60 60 WO / $0 
1EC Input - dB^ / / 

SW 2 C h a r a c t e r i s t i c / / 

p 1 
fl. 

33 

'f 
20 40 60 60 1(D >20 140 

1EC Input - dB^ 

> 0 . 
160 

> t20 

0 
> 80 

1 cd 
3 40 

19-pin 
f VC. 

Voltage 

-v.!"'- • '"'.V 
•VKv 

. / / 

MPX Sep Character ist ics 
Vcc = 3.0 V 
f c = 9 8 M H i 
Vi=80dBA 
76kHz dev 
L + R = 9 0 % 
PILOT=10% 

RecepUonjFrequftftcy/r ^ MHz 
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,0 

N/ 
V 

\ * 
f 5 

' fc=98MHz 
- Vi —80dB^ 
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L+R=flO*> 
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" J b 7 vn i 

f 5 
/ ' fc=98MHz 

- Vi —80dB^ 
75kHz dev 
L+R=flO*> 

^ PILOT=10% 
" J b 7 vn i 

\ / 
' fc=98MHz 
- Vi —80dB^ 
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L+R=flO*> 
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" J b 7 vn i —y 1 tf i l-̂ -J t 
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30 
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5 
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Vi^OdB/* 
lkHz-76kHz dei 
L+R=90fc J 
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1 / 
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79 
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M P X C a p t u r e Range Character is t ics 

21 
» Vcc 

/ \ e / \ EI i / tu t 

o 

MPX VQC Character! stlcs(l) 

- e - 4 - 2 0 2 
C.R. - % 

* i 
D 

•a 

I 
0.1 

MPXTHD-Vi C w a c t e r i s l Jcs 
'V C C = 3 , 0V 
? f = l k H z 
, L + R s W * 

'V C C = 3 , 0V 
? f = l k H z 
, L + R s W * > 

PILO' r=io< & / 
< 

.if 

/ 

) 

m 
r 

J 

4 

SO XD 150 
Input jVoltagGjVi - mV f / 

M P X V c c C h a r a c t e r i s t i c ^ 

2 ) 4 
Supply Vo1tage,Vcc - V 

M P X V c c C h a r a c t e r i s t i c s ^ ) 

Supply Vol tage,V^c - V Supply Voltftg»,Vcc - V 
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No i n d u c t s d e s c f ^ d p x ' c o n t a i n e d ^ e r e i n are intended for use in surgical implants, life-support, systems, 
aeio&pRoo ^ ^ p n i s n . t r ^ l e a r pbwer control systems, vehicles, disaster/crime-prevention equipment and 
tj&.^fike, thti||j|iture ' M whioti may' direotly or indireolly oause injury, death or property loss. 

p product9 described or contained herein for an above-mentioned use shall: 
/ " / <D respon^ t f i t y and indemnify and defend SANYO ELECTRIO CO,, LTD., i ts affi l iates, 

and ^ t r i b u t o r s and all their officers and employees, jointly and severally, against any 
^ re l i t iga t ion and all damages, cost and expenses associated with such use; 

f^y/responabi l i ty for any fault or negligence which may be cited in any such claim or 
o y ^ANVO ELECTRIC CO,, LTD., its affiliates, subsidiaries and distributors or any of 

o f f i q^ r^and employees jointly or severally. 
• information (^c^d ing circuit diagrams and circuit parameters) herein is for example only; ft is not guarant-

" • e e d ^ r volume production. SANYO believes information herein is aoourate and reliable, but no guarantees 
b / implied regardng its use or any infringements of intelleotual property rights or other rights of 

third (tertipi. 
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