
Ordering number: EN3231C 

Monolithic Linear IC 

i S A i Y O j 

LA1851N 

DTS Single-chip Tuner IC 

Overview 
The LA1851N is a luncr IC designed For home-use stereo 
equipment which supports the SD system and IF connter 
system and incorporates AM/FM II7MPX functions on a single 
chip. 

Features 
* AM/FM tuner and multiplex demodulator on a single chip 
* No multiplexer adjustments required 
* Oulpul (FM/AM) for IF counter buffer compatible with 

clcclronic tuning 
* Stereo separation control * 
* Forccd monaural and VCO stop functions 
* Minimal multiplexer carrier leakage / / 
* Excellent VCO lemperature characteristics: f0 = 0.1% 

with ±50 dog. variation ^ ^ 

Functions 
[FM Block) 
• IF amplifier • Quadratur^il.dcclor 
• IF countcr buffer • S-mcter 
• Tuner indicator (variable senaitiyity) . ; . . . ^ -, . 

[AM Block) , / f W , ' " 
' RF amplifier * Mixer ^ ^.Oscil lator 
• Oscillator buffer ••""IF amplifier ,.. 1 Detec t 
• AGC . V IF couiti# WPteP':.'-' 
• Tuner indicator (variable scnsii&ity) ; 

[MPX Block) 
• PLL decoder 
• Mute 
• No VCO i&ljustmcnt..: 

ST fote&T / / VCO slop 
Separation control 

:-Eofceii monaiir$f (VCO stop) 

Package Dimensions 
unit : mm 

3196-DIP30SD 

i 
N] t 

ri 17 n n n rrn-.ii n ii ih r i n rV' / 

\ u T ? t m rttrtrtj u u u i a u 

ifiwe 
SANYO : DIP30SD 

s p e c i f i c a t i o n s 

l U ^ f m u m Ratings a t T a = 25°C 

/ Parameter Symbol Conditions Ratings Unit 
Maximum 
supply voltage 

Vcc 
max 

ice m a x 

Pins 3. 7, 10. 
21, 22 and 26 14 V 

Maximum 
supply current 

Vcc 
max 

ice m a x 
Pin 3 40 mA Maximum 

supply current 

Vcc 
max 

ice m a x 
Pins 21 and 22 20 mA 

Allowable 
power 
dissipation 

Pd max Ta = 7Q*C 480 mW 

Operating 
temperature Topr -20 to +70 9C 

Storage 
temperatufo Tstg —40 to +125 

arvd all SANYO products described or contained herein do not have specifications that can handle 
X . apjtffe&iions tfial' require extremely high levels of reliability, such as life-support systems, aircraft's 
X ©qnUol sysjfims, or other applications whose failure can be reasonably expected to result In serious 

physical material damage. Consult with your SANYO representative nearest you before using 
products described or contained herein In such applications. 

• SANYO assumes no responsibility for equipment failures that result from using products at values that 
exceed, evon momentarily, rated values (such as maximum ratings, operating condition ranges, or other 
parameters) listed In products specifications of any and all SANYO products described or conjoined 
herein. 

SANYO Elcctric Co.,Ltd. Semiconductor Company 
TOKYO OFFICE Tokyo Bldfj.. 1-10, 1 Chornt-i, Uuno, Talto-ku, TOKYO, 110-BS34 JAPAN 

43096H A(lI)/4059411K/N062TS No. 3231-1/15 



LA1851N 

Operating Conditions at Ta = 25 °C 

Parameter Symbol Conditions Ratings Unit 

Becommondod supply voltage Vcc 8.5 V 
Operating supply vollage range Vcc op 6 loT2 1.—"fi, V 

Operating Characteristics at Ta = 25°C, V c c = 8.5 V / / 

Parameter Symbol Conditions / / I %JVP % l t 
[AM; f in « 1 MHz, 1 kHz tone) W / 
Quiescent current icco No Input / / ,, 26 a r . ' mA 

Detector output Vol V,N « 23 dBp, 30% AM / / 70 140 mV 
Detector output V02 V|N =80 dBp, 30% AM / / 0280 /m mV 

Singal-to*nose ratio 
S/N1 VjN = 23 dBp, 30% AM / / ^ w dS 

Singal-to*nose ratio S/N2 Vim « 80 d8|j, 30% AM / ' / , / " I l l 00/ dB 

Total harmonic distortion 
THD1 V||sj ^ 80 d9p, 30% AM , / / /m 1.2 % 

Total harmonic distortion THD2 V|N = 100 dBp, 30% AM / . / 1 1.3 % 
IF buffer output V»F Vim = 20 dBp / / f 170 230 mV 
Local oscillator buffer output VoSC fosn«1-450 MHz / / i f m ^ m 350 420 mV 
Tuner turn-on sensitivity v s Variable sensitivity / / (13) dBp 
[FM mono: f jr i * 10.7 MHz, 1 KHz tonej \ / 
Qulesect current 'cco No input / / / , • 27 38 mA 
Input limiting sensitivity IMS 3 dB down, / . / 32 38 dBp 
Demodulation output Vo V|N = 1OOdBp^10% FM|C .Jt / / 380 560 750 mV 
Slgnal-to-noise ratio S/N V|W = 100 dBf?/ / / 71 77 dB 
Amplitude modulation rejection 
ratio 

AMR V|N = kHz tbne / / 48 61 dB 

Total harmonic distortion THD V i N ^ ^ B j j . l d ^ y F M l / / 0.2 1.0 % 
VSM1 No input „„ / / 0 0.1 0.3 % 

Signal meter output VSM2 v r f i f a & m j p m // 0.7 1.2 1.8 V 
VSM3 l o o ^ ^ j f / / 2.1 2.9 3.3 V 

IF buffer output V|F / ^ N - ^ L d B O ^ ^ / / 170 260 350 mV 
Tuner turn-on sensitivity Vs / < (59) dBp 
[FM stereo: L + R = 90%, pilot = 10%, V|N^ iOO / / 
Channel separation Sep tK / / 30 45 dB 
Total harmonic distortion THD libaiii % r iH ta» i r i / / 0.3 1.0 % 
Bandwidth / J w 4 / / 160 210 280 KHz 
Channel balance / / CB J r t iApno MA /' / -1.0 0 0.1 dB 
Mute attenuation / / AT%^. / / 67 82 dB 
Lamp turn-on love! / / mmJIi ^tereo, rnefirf 1.2 3.1 4.5 % 
Lamp hysteresis / / m r ' iiriiiiiiiji Siereo(rtiaih (2.5) dB 

/ / 
Note: Figures in parenthesis deno# design guarantee values. 

, f 
J 
X flj 
£ , 
2 ; 
0 
rt 9. 

TD 

1 
O. 
jl> 

3 o 

Pd max - Ta 
tuo 

W 

GG0 

son 

tuo 

W 

GG0 

son 

tuo 

W 

GG0 

son 

N i i \ 
m 

(00 

— ~ ~ — . A «.« i 
i 
I 

300 

1 i I 

Tno — 

1 
I 
* 

« 
too 

0 

— 

1 
I 
* 

« 
too 

0 I 
i i I 

% 

Ambient temperature, Ta - °C 

PS No.3231-2/15 



* Forced monaural (-»VCJD STOP) * When ST is ONp and the status changes from open to shorted, the mode is switched to forced monaural (VCO STOP). 
CD 
O 
o 
7T 

Si 
CO ^ 
&) 3 

C9 
CI 

Unit {restet|ft^e! ft, capa^te^ce: F) 



AM FM IF OUTR/T Q 
AM INPUT 

O — j % 

f / I ^ : : 

^ / m\ t J / / 

AMOSCOU^rV 
l raoiu 

OVCC 9,5V 

FM IWVT 300 
o—t— 

Special parts 
T1: FM DET YT-30194 (Mitsumi) 
T2: AM OSC HW-6193 (Mitusmi) 
T3: AM I FT HW-6215 (Mitsumi) 
OF1: CF SF2-450B (Murata) 
CF2: Ceramic CSB-456F15 (Murata) 
BL-13: LPF (Kourin giken) 
(SA-197):LPF (SUMIDA) 
IC-1/IC-2: LA6458 Dual op-amp 

Sejvcnt 

/ 

L 
VG OcfB / / 

Unit (resistance: Clt bap#citance: F) 



LA1851N 

Printed Circuit Board Layout 
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LA1851N 

Pin Functions 

Pin no. Function Internal equivalent circuit Remarks 

1 FM IF input q>~l 

r\ 
> 1 Input impedance: 330 Cl 1 FM IF input Input impedance: 330 Cl 

2 FM IF bias 
o ~ > X X X . 

" / / 

2 FM IF bias 

X X X . 
" / / 

3 VCC ® 

4 FM AFC output © m | /... 

WA 
Forced frtonauimt 0 )6e Is.'established In synchronization 
with tho ex̂ NTguishing of ST. LED during FM AFC detuning. 

Jt ^ r 

5 AM demodulation output 

v — 

/ / 

6 MPX AM DET input MP^bfock AM demodulation input pin 
in^ui impedance: 27 kft 

7 FM discriminator output / / 

, © 
7 FM discriminator output / / 

8 FM demodulation output 

1 
© -• 

3 
— w — 

3 

Output Impedance: 5 kQ 

9 , MPX block FM demodulation input pin 
Input impedance: 27 kft 

10 ' 
S , / / 
MPX pilot iync detection filter 

/ / < - t j 
g> 1 

MPX VCO is stopped by shorting the V10 voltage in the V3 
Vcc "ne- However, a kQ current-limiting resistor .is 
required. 

11 MPX 
PLL loop filter 

< A 
Continued on next page. 
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LA1851N 

Cotitimicd from preceding page. 

Pin no. Function Internal equivalent circuit Remarks 

12 
MPX 
Separation control Y* ' V-;. '--v. 

13 MPX 
VCO 

U 
H 

Ceramic oscillator connection pin, 
CSB456F15 (Miirata) r e ^ m M e ^ ^ 1 

14 MPX 
Left channel output - V 

15 MPX 
Right channel output > / 

16 AM SD ADJ 
' ^ / / ' 

17 MPX 
AF muling drivo 

VHt VJ: Mute on 
V); Mute off 

(y^OOM direct control enabled) 

10 AM/FM switch / / 
VH| 1.5V): FM 
VL 0 (< 1,5V); AM 
(p COM direct control enabled) 

19 
AM/FM / ' V 
IF counter output^ 
switch 

: AH 
V H i (§1.5 V): IF CNT ON 
VLO(<1-5 V): IF CNT OFF 
(p-COM direct control enabled) 

20 ForeetfTU/ST L 
oxiios u Ish iog drWo pin •:: 11 VH| (£1.5 V): LED forced OFF 

(forced monaural mode) 
V|_q (<1.5 V): Normal 
<p-COM direct control enabled) 

a m / | m t u teo 

\ / 

22 
MPX 
ST LEO v 4 

Continued on next page. 
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Continued from prcccding page. 
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LA1851N 
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LA1851N 

FM Temperature Characteristics 
Vcc = 8.6 V 

j . fin = 10.7MHz 
± 75kIU dcv 400Hz tone 
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LA1851N 

FM^IF Counter Output Temperature Characteristics 
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LA1851N 
AM Local Oscillator Output Level Characteristics 
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MPX THD - Frequency Characteristics MPX THD Input Level Dependence 
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• Specifications o( any and all SA^VOpr^Ltcts described or contained herein stipulate Ihe performance, 
characteristics, and junctions of tt^ descrffeGd products in the independent state, and are not guarantees 
of the performance^aracl^^ics,^'1®|j|^iinctioiy£"yf the described products as mounted in the customer's 
products or equijtifyent To vefl | |^mptdms qfl^istates that cannot be evaluated in an independent device, 
the customer should a l w a ^ ^ ^ ^ ^ a n d test divlces mounted In the customer's products or equipment. 

• SANYO El^tfl'c to supply $iigh-qua1ity h i g h * re I i ability products. However, any and all 
semicon^gfor probots faff;with sor^e probability. It is possible that these probabilistic failures could 
give r i s ^ W a c c i d e n ^ ^ e y ^ t s that could endanger human lives, that could give rise to smoke or fire, 
or t h ^ t ^u l d c0S« damar)e to other property. When designing equipment, adopt safety measures so 
that t h^e kind||bf acckfents or e^rtfs cannot occur. Such measures include but are not limited to protective 
circuits and a r r m f t ^ e p o n cirefii*£ lor safe design, redundant design, and structural design. 

. / / j p r 
• i n tho ovenl tttaj any or aU SANYO products(inciuding technical data,services) described or 
/,ebntai^eT§|^ei(J%re co|%filed under any of applicable local export control laws and regulations, 
/ s u c h ^ ^ ^ c - t S ^ u s t i j ^ S e exported without obtaining the export license from the authorities 

— ^ ^ - ^ - ^^ccord^ r^e with the above law. 
• o fp is publication may be reproduced or transmitted in any form or by any means, electronic or 
Xrnecfes^^t l incl^i%ig photocopying and recording, or any information storage or retrieval system, 
VOf^ the t i l se , v^fih^ut the prior written permission of SANYO Electric Co., Lid. 
• Ahy artd all informalion described or contained herein are subject to change without notice due to 

produ^e^ndlogy improvement, etc. When designing equipment, refer to the "Delivery Specification" 
(or the SXNyO product that you Intend to use. 

1 Information (including circuit diagrams and circuit parameters) herein is for example only ; it Is not 
guaranteed for volume production. SANYO believes Information herein is accurate and reliable, but 
no guarantees are made or Implied regarding Its use or any Infringements of Intellectual property rights 
or other rights of third parties. 

This catalog provides information as of April, 1996. 
change without notice. 

Specifications and information herein are subject to 
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