
Ordering number: EN4298A 

I S A f i Y O i 

L A I 8 3 1 , 1 8 3 1 M 
Support for AM Stereo and Electronic Tuning 

Single Chip Music Center IC (^NI/FM IF + MPX) 
for Use in Compact RadiQ/^asftt^ Products 

Overview 
The LA 1 S31 is a single chip AM/FM IF and MPX luner 
IC that suppor t s e lec t ron ic tun ing . This ch ip was 
developed for consumer audio systems and is optimal 
for auto-scek systems based on IF count methods used 
together with SD. 
Since no adjustments arc required in the FM detcctor 
and M P X V C O c i r c u i t s , u se of th is ch ip can 
significantly reduce the number of adjustment steps in 
the end-product manufacturing line. 

Functions 
AM: RF amplifier , mixer, oscillator (with A L C ) / 

IF amplifier, detcctor AGC, oscillator b u f f e r / 
tun ing ind ica to r , IF b u f f e r ou tpu t , s t e r eo 
IF output. 

FM IF: IF ampl i f i e r , quadra tu re detec tor , ,5 curve, 
detection, tuning indicator, IF buffer1 output;1 

S-meter 
MPX: PLL stereo decoder, stereo indicator, f o r ^ i o ' 

mono, VCO stop , ... 

Features / / 
• Major reduction in required 

- FM detector: No ad jus tment ' Hi: 
(ceramic d i s t r imina t^ used) ; 

- MPX VCO: No adjustments v 

(cerami /^sona tor t^ed) 
• T u n i n g indicator used as a 

nar row b a n d w i d t h #iop s i ^ t l ^ a mut ing ,d r ive 
o u t p u t ) : S D o u t p ^ y / / 

• Supports IF c o ^ f t i e t h c x ^ ^ '1§ 
• Variable FM.stpp s e n & f e i p ^ 
• Built-in ANtfjoeal o s | t i a l o r | | i f f e r / / 
• Supports l o w - c u l | | ^ t r c | t / / 
- P in coitij^^tib 1 i l ^ J tWCA1 «3(f (on 1 y the D I P 

versiofu tiie new product) 
• Built-in IF o u t f i t funciipn for AM stereo 

Package Dimensions 
unit: mm / ' '.Vu. 
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W Any « n d all. SANYO products described or contained herein do not have specifications that can handle 
^ ^ l i c a t i ^ 4 h a t require extremely high lovols of reliability, such as lite-support systems, aircraft's 

ifcqqtif&l/y^tems, or other applications whose failure can be reasonably expected to result in serious 
material damage, Consult with your SANYO representative nearest you before using 

any SA^JYO products described or contained herein in such applications. 

M SANYO assumes no responsibility for equipment failures that result from using products at values that 
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other 
parameters) l isted in products specifications of any and all SANYO products described or contained 
herein. 
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LA1831, 1831M 

Specifications 
Maximum Ratings at Ta = 25°C 

Parameter Symbol Conditions Ratings ^ Unit 

Maximum supply vollago V c c max 9.0/'.v. \ V 

Indicator drive current htv Pins 6 and 7 si}/ • K mA 

Allowable power dissipation Pd max Ta < 70"C (LA 1831) X . m V V 

Ta - 70°C (LA1831M) ••• .270 ,:\r 

Operating temperature To pr - 2 0 t o + 70 - : , 

Storage temperature Tstg , • -40 to+V25 7 f * c / / 

Operating conditions at T a « 25°C 
Parameter Symbol Conditions , -.'v Ratings' / Unit 

Recommended supply vollago , j" i V 

Operaling supply voltage range v c c op / • j : v 4.0 to 8.0 V 

Operating Characteristics, at Ta - 25°C, V c c - 5.0 V, (for the s ^ c i f i e ^ e s f - ^ c y f t s ) 
FM Characteristics (mono): fc - 10.7 MHz, Un - 1 kHz '"h,.. .,3 

Parameter Symbol C o n d i t i o n s J y V . - -."., ,„ 
Ratings 

Unit Parameter Symbol C o n d i t i o n s J y V . - -."., ,„ 
«-YTiin lyp max 

Unit 

Quiescent current fcco'^M No input J9 / "'•'••:.•!,, 12 23 33 mA 

Demodulation output VQ-FM 100 dB\1V 10Q% mod. p i n 4 i $ u l § & 290 410 580 rnVrms 

Channel balance C.B, 100 Ĵ bSSo mod, ralio o f p j $ : , l o P'n W / -1.5 0 1.5 d6 

Total harmonic distortion (mono) THD-PMmono 1 0 0 d 8 ^ t ^ ) % oulpuf . / / 0.3 1.5 % 

Signal lo noise ratio S/N-FM 100 00% pm'1%utput / / GO 75 dB 

Input limiting voltage - 3 <JB LS . Wjtfi £n I n p u t , d 8 p , Input 32 40 dBp 

LED sensitivity VitO-SENS IF i r p o W t e ^ r n ^ p S TU L^D §tn 35 45 55 <18tJ 

LED bandwidth LED-BAND / / T h e r r e q ^ % ^ b l l p f d i h the TU LED on 70 110 160 kHz 

IF count bullor output ^IFDUrf I M / / T h e ^ . 1 . 0 ouipp for 100 d^ l i /no modulation 75 110 150 mVrms 

FM Characteristics (stereo): fc - 10.7 MHz, i ^ f f ^ t ^ R - PILOT - 10%, V I N - 100 <lB[i 

Parameter / Symbol ""-v..., •• . Conditions 
Ratings 

Unit Parameter / Symbol ""-v..., •• . Conditions 
min lyp max 

Unit 

Separation Sep • ; Pm 14 output 30 45 dB 

Stereo on level . . Sr-ON ' • The pilotdnpdulaiion level for which V7 becomes 
; less t h j j f j r f v 

1.5 3.0 5.0 % 

Total harmonic distortion (maltfi T.HD-^%,: Pin.^ /u lpLi t 0.3 t.5 % 

AM Characterist ics:^ i- 1000%;IzJn^> 1 modulation 

Paranr^W •J.:-. Symbol ' Conditions 
Ratings 

Unit Paranr^W •J.:-. Symbol ' Conditions 
mln typ max 

Unit 

Quiescent currotft/ No Input 19 10 20 33 mA 

Detector output/ V 0 1 , 23 pin 14 output 25 50 100 mVrms Detector output/ 

Vq?/ 30 dBp, pin 14 output GO 130 200 mVrms 

Signal to noise ratio i ' 23 dB^i, pin 14 Output 16 20 d6 Signal to noise ratio i ' 

2 80dBp, pin 14 output 40 54 dB 

TotaTtiarrnonic distortion. / / T H D - A M 80dBp. pin 14 output 0,3 1.0 % TotaTtiarrnonic distortion. / / T H D - A M 

lOOd&p. pin 14 oulput 0.4 1.2 % 

LED sonsitivity '-'V,.. / / V^eosGNS Tho ANT input level al which Ihe TU LSD turns on to 29 39 dBp 

Local oscillator bulfer output / V<)SC-AM No input, pin 24 oulput HO 200 mVrrnd 

Low band attenuation LOW-CUT Output when fm • 100 Hz. for a fm - f kHz reference 7 9 13 dB 

IF count buffer output V|FUUfF*AM dOdBp. no modulation, pin 10 output 125 100 250 mVrms 

Stereo IF output V s i - I f -AM 80 dBp, no modulation, pin 7 oulput 7.0 15.0 mVrrns 



LA1831, 1831M 

Equivalent Circuit Diagram 

No. 4 2 9 8 - 3 m 
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Test Circuit 
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LA1831, 1831M 

Pin Functions and No-Signal Voltages 

Wo. Function Pin voltago (V) Equivalei it circ 

" t 

Ult Notes 

1 FM IF inpul 2.1 

it circ 

" t 

Input impedance ^ • 330 £1 

/ , / 4 l k , X . 
2 AM MJX output 5.0 

\ 
) Used loc•ihti MiX coii botwdftft^in 2 and pin'9 

(the Vcc.votmoa): : v 

3 REG 2.1 

£ 

E 

r j ,-

4 AM IF input 2,1 

( i A r 

: input impedance r, - 2 k f l 4 AM IF input 2,1 

( u . • 

L 

: input impedance r, - 2 k f l 

5 G N D 0 

6 

7 

Tu-LED 

IF output for Sr- IED 
and AM stereo 

5.0 

J 
£ 

! , - 3 

Active- tow 

Open collecior 

8 FM-DET 2.s\m) vi:" 
3.4 (AM) ; . 

. ( 

Recommended ceramic discriminator: 
CDA107MG43 (Murata, Ltd) 

8 FM-DET 2.s\m) vi:" 
3.4 (AM) ; . 

. ( 

! 
M 

D 
" H - 4 

X 

Recommended ceramic discriminator: 
CDA107MG43 (Murata, Ltd) 

9 VCC M 
10 AM/FM 

IF count oi/tpul , 
conlipf SW, and •,:/ .. 
mu te$w ^ - ' ^ .v ' ' ' 

t j 

IF count and mulo are turned on when 
V|0 > 3.0 V 

Note: During souk, the IF butler is output 
only in the SD or> state. 

10 AM/FM 
IF count oi/tpul , 
conlipf SW, and •,:/ .. 
mu te$w ^ - ' ^ .v ' ' ' 

t j 

\ 

IF count and mulo are turned on when 
V|0 > 3.0 V 

Note: During souk, the IF butler is output 
only in the SD or> state. 

11 

12 

i % i i 
(FM) 

1.5 (AM) 

Pio 12 
3.8 (FM) 
0 (AM) 

Ji : 
© 

AM mode is selected when over 200 MA HOWS 
Uom pin 12 

Continued on next page 
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LA1831, 1831M 

Continued from preceding page 

No. Function Pin voltage (V) Equivalent circuit Notes 

13 Pilot detector filter 
pin, force to mono. 
VCO stop 

3.5 

—m—< 

Mode forced 1o mono when over 50 \iA flows 
from this pin 
The VCO stops al c / r r ^ s 200 pA 

14 

15 

Lelt output 

Right output 

1.2 

< 

Oulput Jmpedanc&^S 5 kft 

16 MPX input 2.1 

® — i 

hip^finpedMteo r, - 20 k i i ; J 

17 MPX VCO 2A (FM) 
0 (AM) 5 /-.,. 

~ r . 

"Hspbrnmen^^ceramic oscillator: 
CSB456IJi'^^Murata, Ltd) 

18 AM/FM 
demodulator 
output 

2.1 (FM) 
1.3 (AM) 

• — » — 

Oulput impedance 
FM: r0 - 2 3 k i l 

10 kiJ 

19 AM 
LOW CUT 

1.5 (FM) / 
2.0 [AM^ / 

lOOkO 1 

The tow band Iroquency characteristics are 
changed by an oxtornal capacitor connocted 
at pin 19 

20 S-motor, AM AGC Q.2{FW, 
. ' ' / ' t 

J 

l i s 

Built-in load resistance: R « 13.9 HQ 
An external capacitor connected at pin 20 
determines the seek time SD response speed 

21 AM RF-IN / * X ' Pin 21 is used at the same potential as pin 22 
(the AFC vollage) 

22 € 
' • ' -•ŷ TJ.'— 

2,1 / The FM-SD bandwidth can be changed with 
an external resistor connected between pin 22 
and pm 3 

Note: A setting of 1G0 kHz or higher Is 
recommended lor the FM-SD bandwidth. 

Continued on next page 
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LA1831, 1831M 

Continued from preceding page 

No. Funciion voitags (V) Equivalent circuit Notes 

23 OSC 5.0 

1 
An oscillnior coil is used between pin 23 and 
prn 9 (the v c c voliaqe) 

Note: An osciHatorfc^wiifra^ inip^dance ol 5 kn 
or over (second^r^ido) shouH|iexbs,ed. 

/ / J " ' . . / x 

24 OSC buffer, FM 
SO adj. 

3.6 

— W , { S ) 
200 Q 

The FMSO sensjl&S^ean bel tenged w ^ / 
an ejtiotffial resistor connected ai pin 24 / 

NOtgr A resistor cM of over sMoiMtfe used 
• for " i ^ f e i i l resistor,/ 

Wii! "" 

Coil Specifications 

AM ANT BLOCK 

/ O VT / / 

Loop antenna , ' • 

• LA300 (Kohringiken, Ud.) 

Loop antenna matching coir. 

• KL-412 (Kohrit^iken, U S ; ) : ( i o r W w i t h flic SVC321) • KO-387 (Kohritigiken, Ltd.) (for SVC321 use) 

Continued on next page 
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LA1831, 1831M 

AM OSC (for DUT use) 
HW-50425 (Mitsumi, Lid.) 

I I T 

YD-1073-1 (Mitsumi, Ltd.) 

]FT (for DUT use) 
HW-6215 (Mitsumi, Ltd.) 

© - © 2T 

9T 

@ < 0 S6T 

Q02 80 
L = 270 ^H 

. ' E H 
S F l i T s o f e , 

941" 
fp - flfe kHz / 
( f e - n o . 

-180pFmtertial 

£ SfU 4$Q8 

HW-6194 

SFU-450B 

© - © 94T 

© - © 7T 

58 T ' 
180 p f V 

300 pF 

7KL-7252 

• FM D | 4 / ^ • J ''1' 

0 ) ' @ 1ST 

^ o = 1 0 J MHz 

Q0 - 85 ± 20% 

12 pF internal 

•S" max - T l / 

6 

I N 

a 
a. 

2 . 

£ 

h— 

- '.•m.-fl.r—' 
•• / \ 

— 
— • J, ^ _ r 

\ \ ^ L A I A * O K 

AmbierU icmpcnuurc, Ta - °C 

No. 4298-8/14 



LA 1831, 1831M 

FM character ist ics F M S-meter vo l tage character is t ics 

| 10.7MHz 
Ot\c pin 20 volugc) 

$ 0 » 0 ICO 
I t ; LnpiH level — d f y i 

F M T H D detuning charactorist ica 

-100 "t0 - 6 0 - 4 0 -to o 20 
A f - k H i 

40 M P 80 I CD 3 

Sep - fm 
V C C = 5V 
V i M = l 0 0 d B ^ 
75kHz dev. 
L + R - 9 0 % 
PI LOT =10% 

- . : . A M ; r act£ri$1 tcs 

40 60 60 
ANT input - dUji 

2 a / / ' 40 too / fio ~U0 
/ / i g ^ p i n i ^ - d D M / / 

P l L Q t / l 0 < & 
1© I h 

fm - Hz 
3 r 10k 

2 W 

KG 

£ 2 0 0 

120 

40 

F M SD bandwidth characterist ics (Tu-LEO) 

— — 

V 1N = 1 00c B^i 

\ — — 

B^i 

\ 
\ i 

\ 
— 

AFC 

2 3 5 ; 

— 

AFC 

2 3 5 ; i 

70 

66 

FM SD-AdJ characterist ics 

62 

J. sa 
o > o 

Q 
" S O 

iS 

121 

* < 

FMSE 
A M OI 

i c — U mi 
* < 

FMSE 
A M OI 

ft 

* < 

FMSE 
A M OI 

-Ad] 
>C bi 

* < 

FMSE 
A M OI 

-Ad] 
>C bi utcr " 

/ 
— — / — — 

/ 
/ 

Pin 24 rcsisuncc - Q 
100 k 
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L A 1 8 3 1 , 1 8 3 1 M 

Muting, S/N, Sop, and V L P I L O T - T a FM V c c characteristics (1) 

460 

466 
r 

i 464 

•462 

0 20 40 60 
Ambient tcmptramre, Ta - °C 

C . R , A f F ~ T a 

3 fr 
6 8 « 0 

g 4S8 
w 
S 4 5 6 

454 

I ! 

K 
3 
J* 5 

§ 452 

450 

"•Kb 

. t n .TMKj irjnrfH// 
7 .5k ikd< 
OT i rtT 

>v 

z ] f r 

CR 

. . -

-20 0 20 <0 60 / 90 
Ambi&ni icmpfciature, Ta - aQ' / 

F M V c c c h a r a c t e r i s t i c s ( £ ) 

Supply voltaic, V c c - V 

a: 

-s 

Q 

8 » 
T3 

I 
o > 

3*" 

U 

J -

\ 

r c - io ,7 
f m « l k l 
75 k Hi d 
V I N - 1 0 

MH» 
h 
ev 
0 ri«/i 

: 

ior ouipw 

/ 

"'-v.. 
* 

'"V 

/ / 

S / 'N 
- -- -

I 2 

Q • cr w 

1 

@ 
£390 Q 

aCDAlO .7MG43 

•i 
T H D 

* 
f r - i a 7 i 

=10C 
Cm=lkK 
75 ki l t d 

srffr* 
)dB/i 

f r - i a 7 i 
=10C 

Cm=lkK 
75 ki l t d 

I 
JV 

T ID 

Supply voltage, V ^ ~ V 
10 

4 6 0 
Supply vol taic , V^q - V 

10 12 
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LA1831,1831M 

6 
cw 

o > 
-10 

«20 

a -30 

40 
n 
w 

30 

20 

3.0 
> 
I 

><2.0 
u aJ) 

A M V c c Cha rac te r i s t i c s (1) 

f c = l M H j 
f m - l k l l i 
30% mod 

V3N ^SOdD^u 
1 1 " 

Deicctor output!— 
23 dB / i 

SD on I eve? „ 

ViM 

AGC voJiagc | 
ZQdBf* 

Ho 

4 s e / . . t o 
Supply votiagc, V / 

A M F M V q q cha rac te r i s t i c s 

I V z» ^ 
o 5a 

I f 

100 

/ y i p B u f S A M 

0 j v ' s to 

A M V c c charac te r i s t i cs (2) 

Q 
X 

'6 o 
tx 

U 
'S 
§ 

3 
£ 

m 
• TA 

£ V) 

f c = l M I 
frr i—Ik 
30% mc 

i 
h 
d 

) 
i 
i 
i 
l 
1 

' f t THD Vj N ^107dB 

0 
: fiOdtyT 

J 

— • -— • -

— — • -

— • -

— — • -

— • -

l / l \ 

— — • -

/ / 

— — • -

J 23(18 ti 
u 

i -•r 

y 

4 6 a 
Supply vollagc, V c c - V 

10 12 

100 
M u l e , S / N t S e p , V l P I L O T - V c c 

I 
e-vi 

L. 

I 

eo 

60 

<0 

20 

75kik dev 
P W X - 1 0 % 
I^JIRU* S/N I^JIRU* 

Muting 

I^JIRU* 

Sep ~ Sep ~ Sep ~ 

On 
v L Off 

I > 

I ** 
§ 
g 

466 

466 

464 

4 6 
Supply voltage, V ^ - v 

C.R, — V q c 

£ 
M 
I 

U 

|>456 

^ 4 5 4 

450 

448 

mmtlOQd&a 
75k lUdev 
KLLiL u 

c.r: 

Supply voluge» - V 
2 4 6 6 

Supply volume. Vcc ~ V 
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LA1831, 1831M 
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I Specifications of any arid all S&NYO ' :^| |ducts d p ^ f t b e d or contained herein stipulate the performance, 
characteristics, and functions/bftfio. described j^b^ucts In the independent state, and are not guarantees 
ot the p9rforman^/oharac%is1icsp f unc t i # i / o f the described products as mounted in the customer's 

t be evaluated in an independent device, 
L the customer's products or equipment. 

• SANYO fpepthc to Stfftpfy high-quality high-reliability producls. However, any and all 
semiconductor p r e s e t s f ^ ^ w i t h sojtf (^probabil ity. It is possible that these probabilistic failures could 
give ris^b th^f £ould endanger human lives, that could give rise to smoke or fire, 
or t l ^ t ^ o u l d d | m i ^ e to Qtn^r property. When designing equipment, adopt safety measures so 
th^f!1|tese k i n ^ p f acd||pnts or cannot occur. Such measures include but are not limited to protective 
p^ctfits a ^ g r r M ^ ^ ^ l i o n cirfciiiis for safe design, redundant design, and structural design. 

P Jd the or a l J ^ i W O products (including technical data, servicos) describod or contained 
/ under,any of applicable local export control laws and regulations, such products must 

' not ^ p ^ ^ d W ^ i t h o u ^ b i a i n l n g the export license from the authorities concerned in accordance with the 
" / / 

t (JjShis publication may bo reproduced or transmitted in any form or by any means, electronic or 
,, H ^ e c n ^ p a l , ingfudtng photocopying and recording, or any informat ion storage or retrieval system, 

^ r ^ e r w i s e , uflih^ut the prior written permission of SANYO Electric Co., Ltd. 

M A n J ^ n B ^ ^ p f o r m a t i o n descr ibed or contained herein are subject to change without notice duo to 
p roduc t i ^c t ^o logy improvement, etc. When designing equipment, refer to the "Delivery Specification" 
for the SANYO product that you intend to use. 

• Information (including circuit d iagrams and circuit parameters) herein is for oxample only; it is not 
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but 
no guarantees are mado or implied regarding its use or any infringements of intellectual property rights 
or other rights of third partios. 

This catalog provides informat ion as of December, 1998. Speci f icat ions and informat ion herein are 
subject to change without not ice. 
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