[Ordering number : EN4823A ]

Monolithic Linear IG

LA1888NM

SANYO

Car Stereo Single-Chip Tuner IC

Overview

The LA1888NM is a high-perlormance, multi-function
single-chip tuner IC that was developed for use in car
stereo systems. The LA1888NM is a second-generation
single-chip tuner IC that integrates six blocks in a single
package. Five of those blocks provide performance and
functional improvements over the corresponding five
blocks provided by the first-generation LA1886M and
LA1883M, while the additional sixth biock consists af an
MRC circuit that reduces the noise in multipath reception.

Functions

+ FM front end, FM IF, noise canceller, muliplex, MRC
{multipath rejeciion circuit), AM. and FM/AM
switching. (See the following page for details.)

Features

= A tuner’s characteristics are determined by the noise
suppression performance. The most signilicant feature
of the LAI888NM is that the characleristics of the
individual blocks have been redesigned o improve the
noise characteristics in the cases of multipath, three
signal IM, two signal suppression and AM interference.

» Excellent anti-three signal interference characleristics,

equivalent to those of the LAI193M FM front end (3D

AGC system).

Improved noise canceler characteristics in the medium

and weak field of antenna input signals.

Improved stereo separation (excellent high frequency

separation)

« Built-in anti-birdie filler (= 114 kHz, 190 kHz)

+ Built-in MRC circuit that detects multipath noise

» The W-AGC sensitivity, which is essentially equivalent
to that of the LAI137N, was increased by 10 dB {from
95 dBu 1 85 dBu) during seek operations to prevent
stopping at spurious stations with strong interference.

+ The AM detector output frequency characteristics can
be sel independently.
(Low frequency and high frequency AF responses can
be set independently.)

» The pin layout of the first-gencration LAV883M single-
chip products has been maintained, thus casing
transition and supporting product miniaturization,

hergin, -

8 Any and all SANYQ products described or contained herein do not have specifications that can handle
applications thal raquite extramely high levels of reliability, such as life-support systems, atrcrafl's
control systems, or other applications whose faliure can be raasonably expecied to result in serious
physical and/or malerial damage. Consult with your SANYO rapresentative nearest you balcra using
any SANYO products described or contained hersin In such applications.

B SANYO assumes no responsibility for equipment failures that resull from using products at valuaes that
excead, even 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 contained
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Ambient temperature, Ta - °C SANYQ: CIPG4E
Specifications
Maximum Ratings at Ta = 25°C
Parameler Symbol Conditions Ratings Unit
Maimum su 1aae Voo max1 | Pins 40 and 62 9.5 v
Ximum supply voltag Ve max2 | Pin 44, 47,5460 and 61 12 v
Allowabla powar dissipation Pd max | Tas55°C 8950 mw
Cperating temgeralure Topr ’ -40 o +85 '
Storage temperature Tslg —A o +150 C

Operating Conditions at Ta =25°C

Parameter Symipol Condillons Ratings Unit
a s o Voo | Pins 4D, 44, 47, 54,60 and 81 B.O v
poommended Supply voltage Voo STINJ| PIn5 5 v
Dperaling supply voltage range Voo op 751092 v
Functions — Bandwidth muting (muting for detuning}

— Weak input muting

— Soft mute adjusting pin

— Mute atienuation fevel adjusting pin

— IF counter buffer output (also used by AM circuits)

— SD (IF counter bufTer activation level) adjusting pin

— SD output (active-high) (also used by AM circuits)
* SD: Station Delection

« FM front end (equivalent to the SANYO LALE92)
— Double balance mixer, dual input type
— Pin dinde drive AGC output
— MOSFET sceond gate drive AGC output
— Keyed AGC adjusting pin
— Difierential IF amplifer
— Wide AGC sensilivily setting, narrow AGC

sensitivily seuing « NC
— Local oscillator — High-pass filter (first order)
— Delay circuit of low-pass filter (fourth order)
+ FMIF
! — Noise AGC

— IF limiter amplifier

— S-meter output (also used by AM circuits) by six-
stage pickup

— Multipath detector (dedicated FM S-meler)

— Quadrature detector

— AF preamplilicr

— AFC ouiput

— Pilot signal compensation
— Noise sensitivity setling
—— Forced noise canceller off in AM mode

No, d823-H65
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s MPX
-— Adjustment-iree VCO

— Level following pilot canceller

— HCC (high-cut control}

— Dutector (demodulator)

— RF AGC (narrow and wide band)

— PIN diode drive pin
— Tweel reduction ¢ircunt

— Automalic sterco/mono swilching — IF AGC
— S-meter outpul (also used by FM circuits)

— VCO oscillator slop (AM mode)

—= Forced monaural
—- SNC (stereo noise control)
— Swereo indicator {active-low)

— Anti-birdie hiler (' = 114 kg, 190 kHz)

~— Noise amplifier

«— Noise detection

— DC level shifter

—~= SNC and HCC driving

— Time consiant control ¢ircuit

-« AM
—Double balance mixer
— IF amplifier

MRC (Multipath rejection circuit)

— Local vscillawor

— Laocal oscillator bulicer outpul

— IF counter buffer output (also used by the FM IF

circuit)

— SD (IF counter huffer activation 1¢vel) adjustment

— SD output (active-high) (also used by FM circuits)

— Inereased W-AGC sensilivity during seck operation

— Demodulated ouiput frequency response setting
{cutting for low frequency and de-emphasis for high

frequency)

¢ Other functions

Built-in AM/EM switching circuit (linked to the

front-end Voc)

FM Genetal Characteristics, fv = 98.0 MHz antenna input

Paramater Conditions Ralings Unit
L. trm = 1 kHz, 22.5 kHz dav. domodulator output, antenna inpul
Practical sensttivity tor a 30 dB S/N (no noise malar fitter} 25 dBp
Demodulation culput 80 dBy ingut, fm = 1 kHz, 75 kHz dev, demodulator outpul 260 mvms
Distortion B0 dBy input, Im = 1 kH2, 75 kHz dev. 0.38 %
Main distodign 80 dBy input, fm = 1 kHz, L + A 90%, pilol 10% 0.28 %
S/M ralio Ouiput referance, S/N for unmodulated signal 72 dB
) ) im = 1&kHZ 22.5 kHz dav. + Im 1 kHz 30%, a o8
A rejaction ralio AM antenna B0 dBp output and im 1 kHz. AM outpul ratio
Limlling sensitivily {m = 1 kHz, 22.5 kHz, antenna input when the outpul is down by -3 dB. ] dg
. fr = 119.4 MHz, tm = 1 kHz, anlenna inpul when the 22.5 kHz output is 59 dB
Imaga re|ection ralio down by -3 dB.
i 80 4By, Im = 1 kHz, 22.5 kHz dev, 20 48
No input noise oulput Qutpul ralerence, No inpul noise Gutput ratio
BO dBy, 'm = ¥ kHz 90%, pilol 10% 75 kHz dov., 40 dB
Separation 1 Leh 1 kHz 90% — Reh 1 kHz 80%
) 40 g8y, im = 1 kHz 90%. pilot 10% 75 kH2 dav.,
Separation 2 Leh 1 kHz 90% — Rch | kHz 90% 0.5 B
AG dB8p, Im = 1 kHz, 22.5 kHz dev. reference,
HCC effect Antenna input when Lha outpul is down by -3 (B. 25 dBy
Pilgl cancalling B0 dBy, Pilol 10% canceltalion ] dB
Semeter output § No inpul 0.3 \
S-mater autput 2 20 gBp 2.9 v
S-maler outpui 3 60 d8y 5.1 v
Praclical sensitivily a1 fp = 98.0 MHz2,
Thres-signal characterislics fup1 = 98.8 MRz, 100 dBp, non-mod, jex dep
1,02 = 99.6 MHz, 100.dBy, Im = 400 Hz, 22.5 kHz dav.

. - . =3 dB sensltivily lor fp = 98.0 MHz, 51 4B
Two-signal sensitivity suppression I,p? = 98.6 MHz, witha 120 By input M
SD sansitivily Antenna input that lims on the S0 and IF counter buller o dBy

. 3 Anlanna inpul That turns on the W-AGC, 81 B,
Antanna gamping activalion level wilh the keyed AGC en v
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AM General Characteristics, fr = 1 MHz, JIS standard dummy antenna

Downloaded from Elcodis.com electronic components distributor

Parameler Canditions Ratings Uniy
Praclical sensiivity im = 1 kHz 30%, antgnna input lor a 20 dB S/N 24 dBp
Datocior oulpul 74 0By, fm = 1 kHz 0%, detector outpul 120 myvrms
Datecior outpl! referance, antenna input ratio such that the oulput is
AGC FOM down by —10 0B BS a8
S/N ralio Cralector outpul ralerence, SN rallo for unmodulated signal 52 -]
Distortion 74 9By, fin = 1 kHz 80% mod, THD 0.22 %
50 sangifivity The antenna INput that lums on the S0 and IF counter butfer 30 dBp
S-meter output 1 No input 0.1 v
S-mater ouput 2 T4 dBy az v
S-maiar oulpur 3 120 dBy 4.4 ]
1r = 1800 kHz, Im = 1 kHz 30% mod, antenna input ratio such that it
Image rejection ratio bacomas the same as the AGC FOM ~10 dB detector output. s o8
Antenna damping aciivation level Antenna input such thal the antenna damping is 0.7 V or groaler 66 dBy
Twee1 reduction on anenna damping Antenna input such that the antenna damping is 0.7 ¥ of groater,
80 dBy
activation lavel pin 5 low
fr= 1. 1hal dampi KA
W-AQC activation level orr 1.4 MHz, antsnna inpul such ihat the antenna damping Is 0 o4 By
greater
. Anlgnna inpul such Ihal the antenna damping BOTVor
W-AGC activalion ivel (durng seek} grestar during a sask opsration B& dby
Mo. 4823.4/65
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Operating Specifications
Ta =25°C, Ve = 8.0 V, specified FM IF test circuit, AC3, with an fr input of 10.7 MHz
Note that thesec measurements were made using IC sockets manufactured by Yamaichi Electric

(IC-51-0644-824, KS8277).

Parameter Symbol Conditions Test Filter SW No. (on =1, off = 0) i t Uni
ndition . i min max
d point 2|13(4|5(6| 7|89 : w ot
. No input, 140 + 154 + 147 + 160 +
Quiescent current loco-FM 161 + 144 + 162 131jojofojofo|1f1 62 75 83 | mA
10.7 MHz, 100 dBy, 1 kHz, IHF
Demodulalor output VoM {4000 mod, pin 15 outpul Va4 To00 i{l1yo[0}0joto[1}y1] 240 § 360 | 480 |mVrms
100 dBy, 1 kHz, ratic between VA4 HIHF
Channel balance CB pins 15 and 16 VA5 | T200 1]ts0jotolojolt|1]| 10 3] #+10 dB
Tolal harmonic .
distortion L THD-FM L 100 dBy, 1 kHz, 100% mod, pin 15 [ VA4 1jrjefjofofofof1]1 0.5 12 Yo
100 By, 1 kHz, 100% mod, pin 15, IHF
SIN ratio S/IMFM  |output reference, ratio with the un- | VA4 T200 i1|lt|{ojo|ofo|o]i]1 75 82 dB
medulated cutpul '
100 dBy, 1 kHz, 100% mod,
_— ) output reference 1 kHz, fm = 1 kHz, IHF
AM rejection ratio AMR 30%, the ratio with pin 15 VA4 T200 1{1jolo]of{o|O}liq1 62 75 B
output in AM mode
100 dBy, 1 kHz, Va2, pin 16 F
ATTH attenuation when V33 goes from VA4 11{ojo|elolo]t1ir 20 25 30
pto 1V 7200
Muting attenuation a8
100 dBy, 1 kHz, Vg2, pin 16 IHE
ATTZ attenuation when V33 goes from VA4 tiyjojolofo|lo|1ft 28 33 38
T200
Gto2V,
. 100 dBy, 1 kHz, L90% — R90%, IHF
Saeparation L SeplL pilot = 10%, pin 15 oulput ratio VA4 T200 1l1jojolojoro|1iq1 30 40 de
. ST-ON Pilot medulation such that VD2 itolololalal] 14 26 45
Stereo detection ¥5<1.5Y o
lovel Pilot modulation such that °
ST-Hy V5535V vD2 111|100l Oj0|Of1[1 0.6 17
. . 100 dBy, L + R = 80%, o
Main THD L. THD-main L pilot = 10%. pin 15 vA4 {BL-43 (1| I1lojotojofo)t1q 0.4 1.5 %
100 dBy, Pilot = 10%, pin 15 DIN
Pilot cancellation PCAN signal, 19 kHz cancellalion with VA4 l{ofofofofof1 o] 20 30 dB
AUDIO
SW10 on or off.
100 dByp, L ~ Rt = 80%, pilot = 10%, {HF
SNG cutput voltage Vg SuB Veed V28 = 0.1V, pin 16 VA4 T200 1l1olojojojo]tid 30 | 10.0 [mVims
SNC output 100 dBy, L — R = 80%, pilot = 10%, " iHF
attenuation ATT SNC Vgg3 V28 = 0.6V, pin 16 VA4 T200 tjyrjo|cjojofof1]1 2.0 6.0 10,0 dB
100 @By, L + R = 90%, pilot = 10%, [HE
ATTHCC1 [fm=10kHz, Vgg3 V29=06V, VA4 1200 1[1]0]0]0j0|C|1}4 0 4.0 8.0
HCC output pin 18 "~
attenuation 100 6By, L + A = 90%, pilot = 10%, WF
ATT HCC2 [fm=10kHz, Vg3 V29=01V, VA4 900 11|00l 0lO[G[1Q1 6.0 | 100 140
pin 16
100 dBy, fm = 1 kMz, 30% mod, HF
Input limiting voltage Vi-lim input reference output, IF inpul VA4 T200 1|1{ojo]OofO]t|O}1 27 34 41 | dBp
for ~3 d8 down whan muting is off.
. L . Unmodulated input level such
Muting sensitivily Vi-mute that VD5 becomes 2 V. VD5 1{110]0jo0joj0]jo{1 26 34 42 | dBy
{nput level such that VD2 VD2
S0 sensitivity SD-sen  [becomes 3.5 V and VA3 becormes VA3 il1]jojo]ol1]0|01 63 75 87 | dBp
160 mV rms or over.
IF counter buffer VIFBUFF- 1,30 d8p. non-mod VA3 tli]ololol1]ole|1]| 220 | 310 | 440 [mvims
cuiput FM
Vg FM-1 | No input, pin 24 DC output vD3 i{1{o|ojefof{C]O]1 0 0.1 0.3
Vg FM-2 |50 dBy, pin 24 DC outpul vD3 1l jofojojc|o]ol1 0.4 1.2 23
S-meter output - v
Vg FM-3 |70 dBy, pin 24 DC output VO3 t]1|(0|0]0O|Q]0]|0O|1 1.6 28 4.7
Vg FM-4 (100 oBy, pin 24 DG output vD3 1]1{0|0({Cj0|O|O]1 4.3 5.3 6.7
. 100 dBy, bandwidth such that
i - ! 1 240 | ki
Muting bandwidih BW-mute pin 33 VDS becomes 2 V. VD5 1{1|jo|o]lofo|O]|D]|1 80 50 2
. 100 dBy, unmedulated, pin 33
i 1 0.03 2 v
Muting drive output Vmute VDS (the mute drive output) voltage VD5 Tirjojojoeiejoloe 0 0
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1 MHz AM ANT input, with SW1 set to the AM MOD position. See specified Test Circuit.

" Test . SWNo. {on=1,0ft=0)
Parametar Symbol Conditions ’ Filter min § max | Unit
point 1{2|3|4]5|6|7|8|9 P '
’ input: 27 dBp, Im = 1 kHz,
Practical sensitivity | SiN-27 3[33,2 od W z vas lE |oqofofofofo|ol1[1| 20| 25 dB
74 dBy, fm = 1 kHz, 30% mod, IHF
Detector output Vo-AM pin 16 VA4 Te00 01010 |0t0O (07011 85 120 170 |mVrms
74 dBp cutput reference, HF
AGC FOM input width such that the output is VA4 T200 QJo|0|Oo|OjO|O|1|1 52 57 62 dB
reduced 10 dB
ANT IN = 74 gBp, IHE
S/N ratio S/N-AM  |fm = % kHz and an unmodulated Va4 T200 ofojolofOf0 0|11 47 52 dg
signal
Total harmonis
distortion : THC-AM |74 dBy, fm = 1 kHz, B0% meod VA4 glojeio|oj0fo|1 1 0.3 1.0 Y
S-meter output Vgm AM-1 [ No input VD3 clofofojojofof111 0 01 04 N
Vg AM-2 | 130 dBp, unmodulated vD3 g(ojo|o|ojo]jO11]1 33 5.0 7.0
v, .
OSC buffer output 05}2&“”’ No input VA9 olo|ofalojofof1{1]| 200 270 mvrms
Input frequency = 1.4 MHz
W-AGGsen-1 | b Y V06 clolofojojo|of+]1] 8| o1 | o7
B idth AGC
s::gmﬂ; G input frequency = 1.4 MHz dBy
W-AGCsen-2 {and VD6 = 0.7V VD6 gloflofo|o|1|O]1]1 76 82 88
{during a seek operalion)
IF counter output: 100 mV rms or
8D sensitivity SD-senAM |higher, an Input such that VD2 vD2 ofo|jotofofij01]1 20 27 34 | dBy
becemas 3.5 V or higher
Tweet reducti AC3 fr = 1 MHz, unmodulated,
weel reduciion Tweel-sen |antenna input such that VO6 VD6 olofojo|t|ojo|1|1]| 46| s2| 58| oBu
cirouii sensitivity becomes 0.7 V or lower.
IF buffer output Viraurr-AM [ 74 dBp, unmodulated, VA3 outpul | VA3 ojofofoloi1|of111} 270 | 350 mvrms

FM front end mixer input, AC2 fr = 83 MHz, SW2 set to the MIX position. See specified Test Circuit.

. Test . SW No. {on =1, off = 0) .
Parameter Symbol Conditions A Filter min typ max | Unit
point 1[2i3|4|s]|6|7]8]|8
MIX input such that pin 2
RF AGG on input VNAGE | ponomos sy orlowepr VD 1{mi1lo]ololol1i1]| sz| s | 9| dep

MIX input such that pin 2
W-AGC on input Vi AGC  |becomes 2 V or lower, set the VD1 1iM{1]|o|Oolo[0Of191 96 103 110 | dBp
keyed AGC (Vg2 to 0.1 V.
Mix input 83 MHz, 70 dBp,
non-mod, FE CF output

OSC buffer output Vosc | Moinput VA1 tim[1|ef{o]ejef[t{1] 190 | 270 | 350 |mVems

Conversicn gain AV VA2 1M1 ]0]0]|0|0|1]|1] 160 | 25.0 | 40.0 |mVrms

Noise cancelter input (pin 30), SW4 set to the NC input position. See specified Test Circuit.

. Test F SW No. (on =1, 0l =0) i Uni
Parameter Symbol Conditions point ilter P P P P I P e g Y min typ max nit
The time required for VD7 to
Tgateh  |exceed tV, PG1= 1 kHz, 1 s, VD7 tlojo[Niojo|ol1]{1]| 35 | 85 75
100 mVp-p pulse input
Gate time The time fequired tar VD7 ta
T s exceed 1V, PGT = 1kHz, 1 ps, VD7 1|lofloin|ofalo]1]|1] 10 25 40 vs
GATE 100 mVp-p pulse input,
AC5 [ =1 kHz,30 mV rms inpul
1 kHz 1 ps pulse input level
Noisa sensitivity SN such that the noise canceller Vo7 VO[O N[00 0151 40 66 |mVp-p
operates.

Nao. 4823-7/65
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MRC input {pin 26). See specified Test Circuit,
- Test ! SW No. (on = 1, oft = 0)
Parameter Symbol Conditions . Fittar rin 1
¥ point 21alalsisl 718 yp max | Unit
Pin 27 VD4 voltage when
MRC output VSASC |V32 =2V, for pin 26 input of VD4 1]0loj0l070(0]0 1.8 19 2.0 v
1 kHz, 5 mvVrms
Pin 26 input such that
MRC oparation lavel | SASC-ON | pin 27 VD4 voltage becomes 1.9 V.| VD4 1]10(0]0(Q[0}|0OY0 10 25 |mVims
Pin32level=2V
Operating Characteristics and Test Circuit Signals
1. Switches
An on switch has the value 1, and an off switch the value 0.
There are two switches used for transfers.
« SW2 switches between the MIX input and the IF input.
+ SW4 switches between the IF QUT + NC input.
2. SG Types
PGE1(AC1) | For NC measurement. Requires a pulse generator and an AF oscillator.
ACZ For FM front end measurement. 83 MHz output
AC3 For FM IF, NG, and MPX measurement, Must provide a 10.7 MHz output and support stereo modutation.
AC4 For AM measurement. 1 and 1.4 MHz outputs.
ACS For MRC. Variable AF oscillator.
3. Power Supply
Ve 8V
Veel 5V SD, stereo, seek/slop
Veoo2 0.1 V/0.7 V2 vidV ) Keyad AGC, mute ATT
These must be variable voltage.
Veo3 0.1 V/0.6 V2V HCC, SNC, SASC (MRC)
4. (a) Switches
sw Funetion On off {0m
i V, |
SWA S.wuches between AM and FM, front and Vi supply, M AM o
pin 62
Connects the front-end IF
sw2 FM IF input swilch, pin 50/front-end output output to pin 50. Connects AG3 1o pin 50 T
SwW3 For conversion gain measurement Conversion gain measurement Otkher use 0
’ . Connects PG1 (AC1)
Sw4 Switches between NC input and IF OUT + NC, during NG measurement. Other use T
SW5 Twest raduction circuit (pin 5) When tweet reduction is on Other use Q
SW6 Seek/stap (IF BUFF anvoff), pin 13 Seek (IF buffer output) Stop o}
sw?7 Mute off {pin 39) Mute off Mute on 0
SW9 For pilot canceller measurement When Pi-Can in on When Pi-Can in oft (¢]
(b) Trimmers
VR1 For separalion adjustment
VR2 Far pilot canceller adjustment
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5. Measurement Points

{a) DC vollages
VoI FM RF AGC yoltage Pin 2
VD2 AMFEM SD, AM tweat reduction, FM stareo Indicator Pin5&
VD3 AMFM S-meter Pln 24
vD4 MRC output Pin 27
vDS§ Muta drive output Pin 33
vo§ AM antenna damping woltage Pin 58
VD7 NG gata time Pin 8
{b) AC voltages
VA1 FM OSC bulfer Pin 4 transistor buller {72.3 MHz)
VA2 Firs! IF output Pin 53 to CF to pin S50 load leval {10.7 MH2)
VA3 IF counter buligr Pin 13 {10.7 MHz/450 kHz)
VA4 MPX out laft ch Fin 15 (AF)
VAS MIEX out right ch Pln 16 {AF)
VAD AM QSC buffer Pln 45 output {1450 kHZ)

Downloaded from Elcodis.com electronic components distributor
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Printed Circuit Board Pattern

Component Mounting

a4

stop[ | SEe
Q @ % snl%‘iga Q@ " s(»ng?u (m%CM)mu Top view
z O cQQQ
oﬁﬂi“ %8@&%\,@ I O
4_ Unit (resistance : , capacitance : F)
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LA1888NM

Pin Function Blocks

Block

Pin No. Block Pin No. Pin Na. Block
1 FE 23 FM FE 45 AMAF
2 FE 24 AMIFM 46 AM
3 FE GND 25 IF.AM.GND 47 AM
4 FE 26 MRG 48 AM
5 AMIEM 27 MRC 49 AM
6 NC 28 MPX 50 FM IF
7 NC 29 MPX 51 FM IF
8 NC 30 NC 52 AM
9 NC a AM/FM 53 FMFE
10 NC a2 FM/MRC 54 AM
11 MPX kK] FM IF 55 FM FE/AM
12 MPX 34 FMIF 56 AM
13 AMIFM 35 FMIF 57 FM FE
14 MPX.NCMRC.GND 36 FMIF 58 AM
15 MPX a7 FM IF 59 FM FE
18 MPX 38 FM IF 60 FM FE
17 NC 39 FM IF 81 FMFE
18 MPX 40 Voo 62 FMFE Vgo
19 MPX 41 MRC 63 FM FE
20 MPX 42 AM 64 FMFE
21 MPX 43 MPX
22 MPX 44 AM

Downloaded from Elcodis.com electronic components distributor
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LA1888NM

Pin Functions

Unit {resistance; £), capacltance: F)

Pin No. Function Equivalent circuit Notes
ANT veo  B2PIN
AF
AGC
N Antenna damping current flows when the pin 2
1 Antanna damping drive RF AGC voltage reaches Vee-Vae.
AD220E
V(:: [
FET 12k
2ND GATE A .
\2/
L)
1e DAMPING
2 RF AGC ANT DRIVER Second FET gate voltage control pin
vee
AD2208
3 FE.GND
vee
Osclllator pin
The transistor and capacitors required for an
ascillator circuit are buiit in,
4 0sc Howaever, the oscillator buffer must be supplied
extamally.
V =208V
ADRRO7

Continued on next page.
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Continued from preceding page.

Unit {resistance: £, capacitance: F)

Pin No. Function Equivalent clrcuit Notes
Twest recuction
clreult
1K
AM Function
l Seek 5D output
1.5v Stop Twaeet reduction clrcuit
Sterao FM- Function
.
Indicator Seek SD output
5 Stereo Indicator i S 5 ——
AM tweet reduction top toreo Indicaior
clroult This pin is used for the four functions listed
fl'\ above,
{5} Note: The sterec indicator is an active tow
100k signal, i.e.. it goes low in stereo mode. It
] cannol drive an LED.
lvnu
Aoxaoa
Turning this switch on in AM mode activates the twest
reduction clrguit.
s [l
ak 18k
e
F 200 First set the pln 8 nolse sensltivity fleld setting
6 Noise AGC sensitivity for medium field reception (about 50 dBy).
7 Noise AGC setting Then set up pin 7 for weak fleld reception (20
? to 30 dBy) for noise AGC sensitivity.
L 3
(s} (>
3k
0.01n I ™ 0.472
ADRRO9
Vee
VREF
frl K The noise exclusfon Is improved by setting the
7.0V £380 time constant of the circuit connected to this
Monostabla mullivibrator l pin so that the gale time 1s increased by 40 ps.
8 {ims constant | - However, care is required In setting this value,
. since distortion due to multipath or
E3 overmodulation can become more noticeable.
(e
100k 0.001m
:‘[ AIRZID

Continued on next page.
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Continued from preceding page.

Unit (resistance: £, capacitance: F)

Pin No. Funetion Equivalent circuit Motes
0.04x 8800p 3.8%
‘6—“ ] W
14 40 ]

pay TVGI: #}V

9 The memory circuit used during noise canceler
10 Voltage memory circuit operation
D Gale
Tpiix cirguit
LPF AJRS4L4
vVece
1 Pilot Input A PLL Pin 11 is the signal input pin of the PLL clrcult.
-
N.C
—{1 ci , 11}
0.04x Aoasis
The HCC frequency characteristics are
12 HCC capacitor datermined by the capacitor connecied to
this pin.
azoop}
FYTTEEY

Continwed on next page.
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Continued from preceding page.

Unit {resistance: {2, capacitance: F)

Pin No. Function Equivalent circuit Notas
l:.av
vge IF counter
bufter
SEEK 3
STOP 10k | ymg WO

IF counter bulfer 50k This pin Is used for both the IF counter buffer

18 Sesk/stop switching 1 .avl (AC output) and switching for seek/stop.
(3
Bik
Isrop J seex
F B5Y
BUFF. l
AogRz4

NC |
14 MPX 4 The ground for NC, MPX and MRC circult

MRC

GND

AD2218
vee
0.015 pF is used for 50 ps de-ermphasis
15 MPX output {left} {Japan).
16 MPX output {right) For 75 ps de-emphasis (USA) 0.022 pF is used
instead of 0.015 uF.
AD224B

Continued on next page.
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Conltinued from preceding page.

Unlt {resistance: {2, capachance: F)

Pin No.

Function Equivalent circuit Notes
vee
i7 P ftot cancefler signal The pilot signal level adjustment
input ]
20k
6.7k
10k . l
17 18
0,018 BOR
AD2R47
vee|
18 Pilat canceller signal — PIn 18 Is the pilot canceller signal output.
output
1.5k
0.01m S50k R
DECODER
Composite sk
slgnal
l The sub-decoder Input level is changed using a
. trimmer connectad lo this pin.
¢ Separation adjusiment (The output levels in mono and main modes
ara not changed.
Gé ged.)
I 0.0478 ,
Age219

Conlinued on next page.
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Continued from preceding page.

Unit (resistance: <, capacltance: F)

Pin No. Function Equivalent circuit Notes
20 VGO The oscillator requency is 456 kHz.
Avgarne
VREFT
16k
21
09 Phase comparator ><
* 15k
S
19kHz
l 20"
N (a
&2 @
LS
_u *
- AOR2R1
la av
Comparator i85k
+ The keyed AGC circuit starts operation when
2 Keyed AGC Ki;ﬁ” Eé V23 becomes less than or equal to 0.5 V.
1.3 vl
”r
AJBREE

Continued on next page.
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Continued from preceding page.

Unit (resistance: £}, capacitance: F)

Pin No. Funciion Equivalent gircuit Notes
Vee
FM :
S-mater
L6
= Fixed current drive type circuit
24 AM/FM S-meter The slope can be changed by changing the
3 AM[ 'l value of the S-meter outpul resistor.
-meter |7
. s Since pin 32 outputs a 1 mA current in AM
%@ Dedicated FM S-meter \Ea mode, HCC is tumed off.
and MRC ©C input
AMAFM
s Iﬁ
Output eurrent 4 mA at AM mode
AM/FM
MRC £n
AQ2aax
IF .
S-meter
——
30k
26 In technigues which directly detect the S-meter
AC component, the noise amplifier gain is
Ra determined by the resistor Ay (30 k) In
Figure 1. The frequency characteristics can be
ci adjusted semawhat with the capacitor C.
26 MAG AG input Ir) techniques which detect the |F} and S—meler
Figure 1 Ao high frequancy compongnts and in techniques
igure eea which detect the NC HPF noise output, the
noise amplifier gain is determined by the
30k resistor Ry (30 k) in Figure 2. The frequency
characteristics are determined by the capaciter
C1 R2 c
1
l S-meter voltage
Figure 2 hp2azE
27 (28) snc
27 MRAC cutpul 200
10k
Aozeal

Continued on next page.
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Continued from preceding page. o f
nit {resistance: Q, capacitance:

Pin No. Funetion Equivalent circuit Notes
VREF
The sub-output level is controlled by the input
28 SNG control input DC voltage in the range 010 1 V.
26
AoR2R7
VREF
29 HCC control input
AQ2228
Voo
30 Noisa canceller input The input impedance is about 50 kQ.
4,2y
AO2239

Continued on next page.
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Continued from preceding page.

Unit (resistance: 2, capacitance: F)

Pin No. Function Equivalent cireult Notes
Pin 30: NC input .
30 Nolse canceler input fnput impedance: about 50 kG
) i AE— Pin 31: AM and FM detector output
31 AM/FM detector aulput for | FM made: low impedance
% Ga) AM mede: output impedance is 10k -
Noise
cancaller
50k
4.2\1
AORR20
Yoo
Wr 69— '
T 80k f 1000p
Dedicated FM S-meter FM S-meter output block
a2 output and MRC DC input block
n oc
MRG DC Input inpu
500
Aggpas

Continued on next page.
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Conlinued from preceding page.
Linit {resistance; Q, capacitance; F)
Pin No, Function Equivalent circuit Notes

Al
ca B2k gy

A2
50k
I
0,47 u;l'n 0a2.
Go) (a3
= 63—
Voo
* The muting time censtanis are determined by
the external RC circuit as follows:
SEEK Attack time: T4 =Ry x Cp
o Release time: Ty = Ra x Gy
= Neise convergence adjustment
. _ sorT|[HoLe|| Band — When there is no input to tha ANT input, Vaa
33 Mule drive output MUTE[ DET || mute SD ciroul Is divided by Ry and Input o pin 39.
39 Mute input The nolse convergence is maximum when
Vagis2 V.
(The refgrence ¢an be varied between 5 and
-« 35 dB when the output Is 1 kXHz, 22 kHz dev.)
)
e = Muting off function
‘L The muting function Is turned off when pin 39
Is shorted to ground,
500 % MUTE AMP. 9
DETC
31PIN
‘5’ ADB232
VREF A1

— L
v

Ar
Yr

]
R2
—<7 3p—(38 39—

T
F'3
3
Voo
4.8v
Quadraiurs « R, determines the muting bandwidth as
detactor follows:
34 AGC . increasing R, decreases the bandwidth.
ing Ry increases the bandwidth.
36 QD oulput ze::rea: g Ryl
* Nul A
36 QB input volage

The_ voltage between pins 34 and 37 (Vag.37)
37 Vrel is O V when locked {synchronized).
The band muting is tumed on when

3+

T 1 V3437 | 20.7 V.
HOLE @
< z3Es
Ey L.
‘l ik}l
1F fimiter e
ampiifier o

Band
mute

Continued on next page.
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Continued from preceding page.

Unlt (resistance: Q, capacitance: F)

Pin No.

Function

Eqguivalent circuit

Notes

38

FM SD adjustment

R# S0 ADJ

1308 A

W@

Comparator

@

S-meter

ADEE24

A current of 130 pA flows from pin 38. The
comparison voltage is determined by the
external resistor R.

41

MRC

Control voltage time
constant

veo

vce

ce

is

AD223s

The MRC detection time constants are
determined as follows:

The dischargs time is determined by a 1 kQ
resistance and Ca,

The charge time Is determined by a fixed 7 pA
current and Cp.

42

AMLC

50k ik

W W
'_+ 50k ik
e PN

wr wr

AORENE

This pin is used to change the frequency
characteristics for the unnecessary section of
tha audic band below 100 Hz, and to thus
acquire clear audio.

Note: The low-cut capacitor must be
connected to Yo (pin 40). This is
because the detector circuit operates
referenced to Vg, )

The formula shown below datermines the
cutoff frequency fe.

fo=12m%50kxC

Continued on next page.
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Continued from preceding page.

Unit {resistance: , capacitance: F)

Pin No. Funclion Equivatent circuit Notes
Voo
\ 18kHz £0"
BIAS
. The system can be forced to mono by adding a
43 Pilot detactor 1 MQ resistor in paralle with the 1 uF capacitor.
{43
is
id
AGz237
)
¢34
_ voe
b 4 b 4
y h. 4
= =
AM osclitator
This circuit can operate through the SW band.
44 AM OSC

It Includes an ALC circuit.

AM oscillator buffer
FM mute on adjustment

45

ALC
% AoReaa
lo ozax

: ‘ giDDk

R
|-‘.5i

Voo
AM
psc
:EiOO
2k
FM
ON | Inverter
0N [inverter |
3 MUTE
4.5\:1 5,9k
AdR£an

Since this pin Is used by both the AM and FM
bands, oschlator bufter output is available up to
the MW band.

Note: An external transistor osciliator buffer is
required for the SW band.

The muting activation level Is adjusted by

varying the external resistor,

Continued on next page.

.
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Continued {rom preceding page.

Unit (resistance: 2, capacitance: F)

Pin Ne. Function Equivalent circuit Notes
Veco
+
crzaas
{46 ,
Vee Q, Is a swiltch for changing the seek time
function time constant.
DET S50k Diodes; 22 pF
g h— The diodes are used for discharge.
oy oyl « Recaption
46 IF AGG O & | sox T=22px30k
@ * Senk
IF =22 Px10
AGC .
The external capacitor is connected to Vg,
a4 This is because the IF amplifier uses Voo asa
reference.
F 3
SEEK
oN
10
30k
] ADZEAD
g Veglad)
\‘17J -
Vg cld0)
b
b
b "
47 IF output . IF amplifier load
A
O
Ao2a44
Antenna
damping RF AGC rectification capaciior
This capacitor determines the distortion for low
“8 RF AGC bypass fraquency modulation.
48 RF AGC Increasing C48 and C49 improves distortion
but slows the response time.
Apaa4a

Cottinued on next page,
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Continued from preceding page.
. Unit (resistance: €3, capacitance: F)
Pin No. Function Equivalent circult Notes

F10k

Becausa the imiter amplifier hag high gain, use
care whenh choosing the grounding point for the
{imiter amplifier input capacitor to prevent .
oscillation, )

50 FM {F input
51 IF bypass

Aggada

'I 100
52 IF input — _,._éé_—— The input impedance is 2 kQ.
[ =1

ADBE44
Voo
« First IF amplifier input pin
300 + Inverting amplifier

53 IF amplifier output Ver=2V
57 {F amplifier input The input impedance Ry is 330 Q.

= Vga=53V

L Tha output impedance Rgyt Is 330 Q.

o

Aopi4an

Continued on next page,
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Continued from preceding page.

Unit {resistance: Q, capacitance: F)

Pin No. Funetion Equivalent circult Notes
40PIN Voo
l“mll—:l Vpo 40PIN
2
54
- 100 o o
Wr-——Pt
--—4"&—*——“——0
100 ]
The mixer coit connected to pin 54 mixar
54 Mixar output output must also be connected to pin 40 (Vge)h
56 Mixet input Pin 56 is the mixer input.
. The input impedance is 10 kS,
gé‘r -,JI
é iok
ADR2486
W-AGC ! N-AGG
62PIN
Vee
[
J’SVB The pin 56 and pin 53 clreults Includs buill-in
DC cut capachors,
P T I I The valuas of capacitors Cy and C, determine

the AGC activation level.

&5 W-AGC input S50p Pin 55 is used for AM mode SD sensitivity

) AM SD adjustment adjusiment.

59 N-AGC input The current {155) output from pin 55 is & fixed
50 pA. V55 is therefore determined by the
value of pin 55's external resistor.

B50uA This circuit compares V55 fo the S-meter
voltage to operate the 5D function.
MIX
ouT
AM SO
S-meter
A02247

Continued on next page.
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Continued from preceding page.

Unit (resistance: £, capacitance: F}

Pin No. Functior Equivalent circuit Notes
voeo
50p
€
100
AM 2ok |
58 Antenna damping drive E 158 = B MA
oulput l Antenna damping current
Wide band AGG tnput W.ABE AMP.
Voo
ANT DAMPING
DRIVER
AOaz48
iST.IF usC
&0
.LI_,L
yce
51 -t Double balance mixer
30 Pins 60 and 61 are the mixer output and
1 provide a 10.7 MHz output frequency.
60 ! T Pins 63 and 64 are the mixer input, This circuit
er output v Lo
61 Mix P ce ,J is an emitter insertion type circuit, and the
83 I o1 Fa I insertion lave! Is determined by capacitors Cy
64 Mixer input :5:5 | L and Cy.
6p ¥ Note: Lines from pins 63 and 64 must not be
lpcated in the viginity of lines from pins
60 and 61.
HF AMP C2
G163
Sp
620 E6a0
”r
AQRPR4R
8 Vee 510 Pirt 62 is used both as the FM front-end Vg
+ &2 * AWM and as the AMFM switch
-{ X . swilciing clrevit '
62 F"it'“l:l‘i*"d Voo AMIFM I FMEE |7 | Ta.av Vgavollage | Mode
swiiching la" 8V - M
& Open - AM
GND '
ACRES0
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LA1888NM

Application Notes

1. Pin 62: AM/FM switch (front-end V) block
Pin 62 is also used as the front-end V. When the FM front-end is operated, the IC automatically switches to FM

mode. The switching reference veltage is 3.3V,

Vg | SWON sW OFF
Frontend | —
Ve volt
ce veltes Pin 62 Mode
8v -]
8v FM
Opan ©AM
B T T R 1 S mm -
0
AM FM Mode AM
Figure 1
2. Pin 5: AM/FM SD, sterco indicator and AM tweet reduction circuit
Pin 5 is used for four functions: AM/FM SD, stereo indicator and AM tweet reduction. During a seek operation
(when pin 13 is high), it functions as the AM/FM SD. In FM reception mode, it functions as the stereo indicator
(active-low), In AM reception mode, setting pin 5 low increases the RF AGC activation level by 10 dB and thus
functions as a tweet reduction measure.
3. FM front-end block

Inierference characteristics

The LA1888NM incorporates a newly developed 3D-AGC (triple dlmensmn AGC) circuit, This circuit achieves
improvements in both the three signal interference characteristics (mtermodulauon characteristics) and the two signal
sensitivity suppression characteristics. Improving both of these characteristics at the same time had previously been

considered difficult.

. Intermodulation characteristics

The LA1888NM prevents IM (intermodulation) by applying wide-band AGC in duplicate.

HH
ANT I OND L ‘"‘ B

AW MIX DUT
:---t;-; ]mwk PN WE un.rnA AF ApQ [+
FGII: i ’ l WA AGQ
100 rcln_'_r‘ i I w0 aayl
dd : : AH WIK IH Ll ~\
,,,,, H
LI I T 23
9,082 ar “““uf‘""
0.0%RR = \A m
LA-1J
L
& l W
WanTD TD.ME-
L | a1 =3
oozes| |kee| Ticoon
h Tesw
Fio0K
' A 1eekP ok
BYTRAS BVERGS o 4
]
40p: 100 g4 000 als
1t & sook¥ 2T 8
sep ¥ +
— 4
nvaui 200K
i L s
10008 gy 30k *M'T 10008
9 <
esugae T
10000 A00k
e -
é O Yoo

VoG DN 1 ER

L1 yac
NCC PFFIAR

FM VT FE BHD
FK AW bgc

= Urit {resistance: £, capacitance: F)
Figure 2
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As shown in Figure 2, the LA1888NM includes a double AGC system; a narrow AGC (pin 59 mixer input
detection type) and a wide AGC (pin 55 input). Figure 3 shows the antenna input frequency characteristics.

Af - AGCONlevel (ANTIN)

P 310 '%|
5 o - A
5 & 7
\\1 ‘ g ; a7 fi‘:/
ALY

80
\\ lLP‘m 23 Vpp

N-AGC sensitivity

98,0 MHz when Af = O 50

5 -4 -3 -2 4 ¢ 1 & 3 & &
Af -~ MHz
Figure 3

Double Wide AGC Systemn Features

- Since the wide AGC is a mixer input detection type circuit, it prevents the occurrence of intermodulation due
to interference sources with a Af of over 1 MHz. (TV band interference prevention)

— For the adjacent channel interferences, the narrow-band AGC is activated, therefore the sensitivity of the
wide-band AGC can be set low so as not to respond to the local oscillator output leakage.

— Since the sensitivities of both the wide and narrow AGC circuits can be adjusted with external components,
optimum sensitivities for the field conditions can be set up.

— Since the input level of the desired station can be limited by the narrow AGC, excessive levels will not be
input to the MIX and beating at multiples of 10.7 MHz is reduced.

3-2. Two signal sensitivity suppression characteristics

Until now. keyed AGC systems have been used to achieve good intermodulation characteristics and good two
signal sensitivity suppression characteristics at the same time. However, in keyed AGC systems, the wide band
AGC would become essentially inactivated for weak signals. As a result, the automatic station selection
function woutd operate incorrectly and blocking oscillation would accur in the presence of strong interfering
stations. Thus these systems were difficuit to apply in actual use. To resolve these problems, we developed a
new AGC system (3D-AGC) whose application circuits are extremely simple, and incorporated this system in
the LA1888NM.

What is 3D-AGC?

3D-AGC is Sanyo’s unique system that determines the wide-band AGC level using information that has three
frequency characteristics, as shown below.

Three

Information from MIX circuit Mixer output AGC ) )
dimensions

Information from IF circuit with S-meter output
ceramic filter selectivity

I: Information from RF and antenna circuit  Mixer input AGC :I_

No. 4823-30/65
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3-3. 3D-AGC Features

Feature : Merit

The 3D-AGC system controls the narrow AGC sensitivity {operation at
Af < 1,5 MHz) only according to field strength of the desired station.

« Effective as a measure for two sighal sensitivity suppression.

. + Allows the circuit to function as a measure for two-signal sensitivity
It controls the narrow AGG sensilivity at Vo < 0.8 V. suppression without degrading the three signal characteristics.

« |t is possible to prevent incorrect stopping during seek due 1o
. , intesmodutation ogeurrsnce.
The wide AGC operates even at Voa = 0, 1.6., even when there Is = Allows the prevention of the occurrence of intermodulation in the

no desired stafion. presence of a strong field interfering station. Blocking oscillation due
to AGC operation can be prevented.

The sensitivities of the narrow and wide AGC clrcuits can be set
indapendently. - » Optimal setlings for given fleld conditions are possible.

See Figures 4 and 5.

« Since the narrow AGC operates at the desired station and at adjacent

It includes double AGC systems, a narrow AGC and a wide AGC. stations, the wide AGC sensitivity can be supprassed and incorrect
See Figure 6. AGC operation due 10 local osclllator jump-in prevented.
Af - AGCONlevel (ANT IN) Fig4 Af ~ AGCONlevel (ANTIN) Figh
M T T a0 I
a @
3% ) 8
RN ) & z
S = o
\ Q \ O
A~ o " - o
Z
\\\ ™~
3
\ \ 5 keyed AGC ™~ %1 keyedacc
N & — s
V. ? 5
& 5V
en i 50
‘ 150 I 50
-5 <4 4 -2 - 06 1 2 3 4 5 -5 4 3 -2 4 0 1 2 3 & &
Al -~ MH:z Af — MHz

WAGC, NAGC ~ f Fig6

70 I
80 Wide AGC activalion level
é. frequency characteristics | LNy
T 90— Narmow AGC aequi
= level freqy, valion ]
H qUekey characteristicg \\
. oo
B
g 8
g g 10
g
E s 120
2
a8
A9 130
a8 The VRF AGC pin 2 becomes 2 V or loss.
By 8 AGC input [evel frequency chavacteristics
140
t0 2 3 57 1o 2 3 57T \m 3 5

Frequency, f—MHz,

No. 4823-31/65
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3AD-AGC Sensilivity Characteristics

AGC
sansitivity Wide AGC
aensitivity
> AF

Two signal sensltivity
suppression improvement

Daslred station
AGS sensltivity

Narrow AGC
sensliivity

Vog .
(gesired station
field strength) V

Figure 7

Figure 7: 3D-AGC sensitivity, Af, and Va3 characteristics

— The wide AGC sensitivity characteristics determined by the antenna RF circuit selectivity regardless of the
value of V4.

— The narrow AGC sensitivity characteristics is determined by the total selectivity of the antenna, RF and MIX
circuits when Va4 i5 0.5 V or higher.
When V4 is less than 0.5 V, the narrow AGC is not activated.

— The improvement in two signal sensitivity suppression is indicated by slanted line shading in the figure and
corresponds to the portion of the total AGC sensilivity due to the narrow AGC,

- Figure 8 shows the actual operation of this function.

Af ~ AGCON level (ANT IN})
i

)

100 rd

/ [p=98MHz  Two-signal pad
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=
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Figure 8
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3-4. There are two AGC circuits in the LA 1888NM front-end block.
~— Pin diode antenna input limiter
— FET second gate control

Pin 59 is the AGC input, and the AGC circuit is activated by inputs of about 30 mVrms or greater.

AGC Operation ‘

The PIN diode drive circuit activates when Vo — V5 is over 1 V (approx.) and it applies input limitation at the
antenna circuit. In application circuits the attenuation will be on the order of 30 to 40 dB. Following drive
circuit activation, a current adequate for operation flows in the antenna attenuator PIN diode. When the
impedance falls, the FET second gate voltage falls and the FET gm falls and then the AGC operates. We
recommend using the Sanyo 35K263 as the FET. Since this device is an enhancement type MOSFET, full AGC
is applied when the voltage V(32-S (the voltage between the second gaie and the source) is zero. Note that AGC
will not be applied until Vg, is less than zero if a depletion type MOSFET is used.

V2 AGC characteristics Fig9
8 fr=98.00z
8 . Voo=8V
Ta=25C
7 A
»> B T e Y s a
| M| | B |\ e
5 — Sonmae bout35de 1
8 N
& 4 \\
[l
i | \
1=
000 10 20 30 20 50 80 70 89 90 100 M0 120 120 140
ANTIN - dBu
3-5. Mixer

The LA1888NM mixer is a balanced input, balanced output, double balance type mixer circuit.

IBO' 83| |62

Input circuit type: Emitter input 84
Input impedance: 25 Q

The following characteristics were achieved by optimizing
the element morphologies and the emitter cutrent.

—2]
MIX OUT =

MIX INPUT
MIX OUT
MIX INPUT
MIX vCC

MIXer input practical sensitivity: 15 dBp M

MIXer input IMQS: 90.5 dBp I

{The oscillator fevel will be 200 mVrms at this time.) T ﬁ_}_‘
g

AL
Lil)

A
Al

AL
1}

AL
AT

Aozesd ’L

Figure 10 Mixer Circuit
MIXer input IMQS is as follows: {Improved by 6.5 dBp over previous products.)

IMQS is the interference | and 2 input levels such that when an
interference signal with the same level is input to the mixer and
distortion occurs al the mixer. the generated IM output has a S/N
ratio of 30 dB.

fr = 98.8 MHz, no input
fy§ = 98.8 MHz, 1 kHz. 30% modulation
f32 = 99.6 MHz. no modulation
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98 Mixer input - VOSC - Fig1l 1M S/N - 1UD and fUD2 input Figl2
§0
% 50
o5
w .

— dB
5

22 )

Mixer input — dBJL
«
g ;
a1
IM 5/N
2 8
P ——————

TN /
— 10 fypy =83.8MHz, non-mod.|
14+ 0SC \ .
él;ternal insettion I / fupe= 84'6MH2
10 | | o fm= 1§z 30%mod.
&0 70 80 90 100 10 120 130 60 70 80 90 100 "o 120 130
Voge Mixer output — dBp ' Typ and fyp; inpul — dBp

Mixer 1/Q characteristics Figl3

Y Mixer coil ne. 023
v AT
=3
Mixer coll no. 010
? 10 reoll o vr
El
2 100 75 Sp
g NS T
2 b3 5
20 -
% / | vee jlﬂ')k VIN
Z a0 @1 .
S JE] %é im, —19dB
T . f .
70 @ Unit {resistance : Q, capacitance . F)
50 {Both input ond oulput measured) | ]

50 &0 70 80 90 10 ne 120
Mixer input — dBu

3-6. Oscillator

The oscillator cireuit in this IC is the clamp oscillater shown in Figure 14. An external oscillator buffer (one
transistor) is required. The pin 4 oscillator level must be 200 mVrms to achieve optimum practical sensitivity
and limiting sensitivity at the mixer input . It is best to pick up the signal from pin 4 (the IC side of the 18 pF
capacitor) to assure that the oscillalor buffer circuit capacitance component does not influence the
synchronization circuits. Also, note that the signal can be picked up from the coil side of the 18 pF capacitor to
increase the oscillator bufter level. Currents of 2 mA or over are required in the 28C2999 and the 25C3142 to
obtain good buffering from the oscillator buffer circuit.

Yoo

Voo

N 'Lasn G}_L_"&-——'

i8p 300K
kA 25CE908/2803142
ik 28p 1
:E ap p—s
I v 1000p

sve Kk

208
vr

Unit (resistance ! Q, capacitance : F)

Figure 14 aoeezse
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3-7. Since the FM first IF amplifier is an inverting amplifier (as shown in Figure 15), negative feedback can be
provided by the resistor Ryp. (Note that Ryp must be over 2 kQ.)

s — 1l .
To MIX 3300 G5 ’;NF N Jélf FM IF input
3300
3age
Figure 15 Aopesa
Frrst IF ampllfner frequency characteristics  Iig16 Front end first IF amplifier input characteristics Fig 17
130
(IF Amp Gain A=23.3dB) | | [ l

o o= | ~== R= (open} 120
o= \
e R =3.9k0—— PN 0
5 T
g - 240 RN N

100
2 a2 1k y \ 9
EE | \ K
8 a; 16 T 33
Eﬁ VH = 80
% & 29 o Ve
& 7 0
o g 24— 0.022p
£ mt T 60

-3 |7 Ll femstenen O, cpadiancey il Adjuesanl epnge: B,5 8D s Unit (resistonce: 0, capacitance:F)
0 2 3 571 £ 3 57100 2 3 . 805 E; 0 70 80 90 w0 10 120 1o
fr — M= Input — dBjt

4. FM IF block

4-1 FM SD and SD Adjustment
The FM SD and IF counter buffer circuits operate using the elements shown in the figure below.

dd“l"' Muling drive
— put
IBandmuung lr v IF BUFF AMP

—=50p

S-meter Comparator

wr—y

100k

2k sv
(SEEK MOD) }' I Ir
5vl IF BUFF

AG23IB0

Unit {resistance: (3, capagitance:F)

Figure 18
The following conditions must be met for the SD and IF counter buffer to operate.
-— V24> V38 The S-meter voltage must be higher than the pin 38 voltage.

—V33<0.7V (Vgg) The hali detector and the band width muting functions must not be operating.
— V13=High A high level must be applied from the pin 13 through 51 ki2 resistor.
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Figure 19 shows the relationships between the EM SD, the IF buffer output. the S-meter and the muting drive
ouiput, (V62 =8 V and V{3 = high.)

V24
S-meter
S-meter
Decreasing
|G internal comparator voltage R38
Vs " &
1 l Increasing
' A38
'
!
:
V33
| 1n'e I vt Aty P
gmng When 0,7 V or higher Band muting
! Hall detector
H output
V5
SD output gy
SDON SD OFF SDON
Pin 13 i
iF buffer IF Buff. ON i
autput
10.7 MHz output 10,7 MHz oufput
300 mVrms . 300 mVrms
A02284

Figure 19 Relationships between FM S-meter, Muting Qutput, FM-SD and IF Buffér Output

As shown in Figure 19, even if the S-meter voltage is larger than V38, if the V33 muting drive output is over
0.7 V, the FM SD and IF buffer are turned off to prevent any erroneous sioppage of operation.

SD sensitivity adjustment

Fig 20

40/

/

L/

10 V4

Antenna inputs for which pin 5 goes high—dBy

€ 0

14 18 2 26
Pin 38 — ground resistance — k2

30 34
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4-2. FM Muling On, Pin 45 (R45 is a 100 kQ variable resistor.)
By adjusting the value of R45, a -3 dB limiting sensitivity can be achieved.

Detector output — antenna input  Fig21

Soft muting: fr = 98 MHz
fm =1k, 22.5 kHz dev.

N
L/ v 24k

\

=
kN
ot
1

8

i

E -0 o

g <o \\ 7 a0k

& \ /\L
-50 ~=ry

\.\'

-EQ

-

=30 =20 «10 0o 0 20 30 40 50 &0
Antenna input - dBL

{Approximately, a 25 kQ resistance is used for R45 (o0 achieve a -3 dB limiting sensitivity.)

4-3, FM Muiing Attenuation Adjustment, Pin 39 (R39 is a 50 kQ or 30 k€2 variable resistor.)
Pin 3%s voltage is divided by the variable resistor R39 and the input to pin 39. The noise convergence is
determined by the voliage at pin 39 when there is no input signal.

Detector output — antenna input  Fig 22

Muting attenuakion
/Z

R39-3=47k{l, R49=3.[3m
I R
R39-33 =31k, R39= 19%0

280\

Detector-oulput — dB
g8 8

\Mutiingoff|
T TN
-850 t"—"'\
s~
g6 0 10 20 30 40 50

Anlenna input — dBp
(The LA1888NM is designed for a noise convergence of between 10 and 40 dB.}

4-4, Muting Time Constant
The DET output level changes associated with field variations during weak field reception can be made
smoother by seiting the soft muting operation atlack and release times in this IC.

| Muting
amplifier

Muting
oufput

Attack time setting

Ta=R33 % C39 =940 s
Release time setting

Tr = C39 x R39 = 23500 ps

39

-+
e 2k 39

o‘ozz,,p;l; 0.47 4F

Figure 23
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4-5, FM Muting OIf Function
Muting is turned off when pin 39 is forced to ground.

Detector
output 0
I
When pin 39 {s groundad, the noise conver-
gence is 10 dB and the -3 dB limiting sensitivity
20 is about 0 dB.
R Antenna input
Figure 24

4-6. Hall Deteclor

The hall detector detects the level of the quadrature input signal at pin 36 performs peak detection, and finally

outputs the result from pin 33. There are three cases where this is useful.

— Weak input muting operates reliably for antenna inputs of 5 dBy or under. The attenuation is variable over
the range 10 to 40 dB when there is no input referenced to an antenna input of 60 dBy, fm =1 kHz, 22.5 kHz
dev. Thus one feature is that the weak input noise attenuation and the -3 dB limiting sensitivity for 5 dBp or
greater signals can be set independently.

Hal! detector cutput - antenna input  Fig 25

Region muted by Halk detection

i
- <« —

T q

|
]

i

i

2 1
|

\ |

1 |
I

I

|

qzo -10 o 10 20 30
Antenna input — dBU

Vigpin — V¥

— When the quadrature input at pin 36 is saturated and the antenna input has a field strength of 5 dBp or
greater. In locations where abrupt field fluctuations occur or where multipath is severe, pin 36 noise level
detection is performed (Va) and a peak hold function is applied to pin 33 (Vb). Muting is operated by the
voltage Ve, which is created by integrating and rectifying that signal. This reduces the noise generated by the
detector.

_—\/_—\/_@5
VUUIAVUALY

33
Vb e
va o.oaaé)r i *0.47;-F
1- ve
0__/\_/\___ o_M Of\
Figure 26 Hall Detector Weak Input Muting AQaEES
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— For the third advantage of this circuil, consider the case where there are two adjacenl broadcast stalions at f;
= 98.1 MHz and F, = 97.% MHz. This circuit has (he feature that during a seek operation it will not
incorrectly stop at 98.0 MHz. As shown in Figures 27 and 28, since V, pc = 0V and Vg = 3.6 V at 98.0
MHz, the SD signal will be high. However, in the LA1888M, since the hall detector operates, V.
becomes 1.2 V (which is over 0.7 V), and SP goes low, this incorrect stop is prevenled.

Third advantage provided by Hall detection-1  Fig27 = Third advantage provided by Hall detection-2 Fig 28

d
| 2 When Ihe lunar 18 tuned in B¢ kHz stepa. l ! ‘Whan g tuner IS tunad in 50 kHz steps,
E Tha resletance betwesan pins 34 and 57 I8 £1 ki, N E The reafsiance belwonn pins 84 and 37 |s 61 ki
= With the SD sensitivity adusied lo 2¢ dBp. ‘f«' JN.. Wiih the SD sensliivity adjusted o 20 dBlL
> 1 12 Lol
T 1T e el B T |
: - [T |
s - -1
3 o =
§ s 3
= -
27 e o O O g5 4 —y | |
Th %o "[-‘-' =
g3 ZE
S 52 2
a2 Lt L b -
£ of & 0
6 6
>!' & W /--\\l/—h-\\ - >| 4
< = ~ : 2 ¥
~ I3
£ o fy=97.9MHz, 120dBy £o
A fm= 400Hz, 22 5kHz dev. 4 fg=97.9MHz, 40dBp
s & — o8 1MHz 12048 8 fm=400Hz, 22.5lHz dev.
= . - T T T
fine 1kHz, 26 5lHa dev. f1=58.1MFz, 40dB
6 .8 fm=1kHz, 22.6kHz dev,_|
— - I —— —t—
7 4 ] 8 ]
o0
2 p
E 2 £ 2
YGr ;s @ w0 981 s8z 83 Og7 wie 978 980 981 982 983
Frequency, fr ~ MHz Frequency, fr ~ MHz

4-7. Quadrature Input Level
The quadrature jnput signal at pin 36 must be at least 200 mVrms in strong field reception. The design of the
detector transformer and the damping resistor connected between pins 36 and 37 are critical.
(We recommend using the SA-208 (manufactured by Sumida Electric) for this transformer and a resister of
10 kQ between pins 37 and 36.)
The hall detector operates when pin 36’s input level falls below 160 mVrms and pin 33’s muting drive output
voltage increases. Therefore, if pin 36's input is between 160 and 200 mVrms in strong field reception, IC
manufacturing variations can cause the muting circuit to operate and SD o not operate, This can reduce the
audio output level. Thus, incorrect operation due to manufacturing variations and temperature characteristics
can be avoided by assuring that pin 36’s voltage is at least 200 mVrms in these conditions.
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Pin 33 Vmute — QD input level Tig29 SAZ08 + LA1888NM input characleristics Fig 30
Plns 84 and 87 connected. ‘ ]e? 4108 &
& V appiied to pin 24. e Az
5 1 3]C.6 ‘z;,'-
-\ \\ 1 6% g //‘//
—— i 4 0-b L~
> — _ /NN N g '44
I 1[0.2 —THD 1kHz
' N / S\ T5kHz dev
2 e LR R L AN & 160 10 [0
g N Af — kHz
LS - \ + Pins36and37 opentgz =
7502’_ 5 | \ o 36qis<;o;13;ec§ed. ) 10.7MHz
sséo. riv] 1 ing 36 and 37 cc d I
1 # by a LO K&} resistor. 04 \\
: : -0.6| Va7, =N
10.7MHz : LA1a28NM \ Lo. J(psiﬁ %ﬂ.' voltage reference}
%2 94 9 88 W0 10z 104 16
QD inpul level — dB,
P # ) Det;c;n;(r ::J":pm Pirn 38 AC leval
Unit (resistance : 2, capacitance : F) 8837 Vo QDIN
Open 380 mvVrms 235 mVirims
10 kQ 280 mVims 200 mVirms

4-8. Bandwidth Muting Setting .
The muting bandwidth can be changed with the resistor Rgy connected between pins 34 and 37 as shown in the
figure below.

Pin 34/37 resistance — muting bandwidth  Fig 31
T UL

g

240

8

o \

\ANT IN 98MEz 100dB 4

N
N

80 <

8

I~

40 el

Bandwidth such that pin 33> 2V - ke

o E
10 3 10 z 0 2
’ Pin 34/37 resistance, RAw ~kQ
4-9. Transient Response Characleristics for Automatic Station Selection
The transient characteristics for which the SD and IF-counter buffer are turned on and off are determined by the
time constants of the circuits attached to the pins listed below.
—- Muting time constant: pin 33
— S-meter time constant: pin 24
— AFC time constant: pin 34

There are two points that must be investigated for high-speed station detection.

No. 4823-40/65
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—— 8D Time Constant Dependence on the S-Meter Time Conslant
Since the current at pin 24 (I,4) varies with the field strength, the time constant changes. Since there is no
hysteresis in the SD comparator. If Cyy is reduced and pin 24’s voltage is used by the keyed AGC (pin 23),
then Cy3 must be chosen so that the AGC does nol become unstable when the keyed AGC operates.

= SD comparator

M 1 ’ 23pin

AD2a5A
Figure 32
5. AM Tuner Block
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5-1. RFAGC
The LA 1888NM incorporates double RE AGC systems.
— Mixer input level detector (pin 56)
— FET input level detector (pin 58)
These two systems operate as shown in the figure below.

Antenna input field strength

% ]
\‘ . ',’
/ l 10 dB up. (during seak)
AGC activation level
w e e DI 56 input AGC activation level —» MBXer Input Dynamic range protection
/ / —-~=—Pin 58 input AGC activation level ~ FET Input Dynami¢ range protection
j A —=~— PIn 58 input AGC actlvation ievel — FET input Dynamic range pretection during seek
0 Detuning

Figure 34 Detuning Characteristics in Wide Band AGC Operation
The procedure described betow is used to change the AGC activation level for these two AGC systems.

— AGC of mixer input level detector (RF AGC) (pin 56)
Since this AGC circuit is provided to protect the mixer input dynamic range, its activation level is
determined internally. This AGC operates for both a desired station and adjacent stations. (i.e., adjacent
stations within the +40 kHz RF amplifier bandwidth) Stations within the RF bandwidth are controlled to lie
within the shaded section in Figure 34 by this AGC. The LAI888NM also provides a function for varying
the mixer tnput AGC activation level {the broken line with the single dot) in the figure. This function
increases the AGC sensitivity by about 10 dB.

= Figure 33 Tweet Improve BLOCK

Tweet reduction circuit
Figure 35 shows the detuning beat characteristics when fr is 900 kHz. With a standard input the minimum

S/N ratio is about 30 dB.
0 Tweet input Pig 35
| 1 1 ] T &=s0oxHs,
-0 Signal characlerislics _ gy = 400Hz 30% mod |
/
20 // Tweet max
) /! T ]
% X A LI
J_' / /krfccttune
E‘"ﬁﬁ y — (when tuned at 900 kHz) 1
‘_‘_-.————l-——-ll—--
8 - \\“/ /”' {Bert max)
v
- N
A
o W TR
® T
) ™ 40 6 B0 W0 120 &0

Antenna input — dBlL
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Tweet happened mechanism

The 900 kHz signal (fr) input to the antenna is amplified by an FET (RF amplifier) and input to the mixer
after passing through the double tuned coils. However, the RF amplifier's varactor diode distorts on large
input signals, generating a second harmonic (1800 kHz). These two signals are input to the mixer
simultaneously. Furthermore, due to the dispersion in these signals, the following two IF frequencies are
created.

900 kHz — 450 + o kHz

1800 kHz — 450 + o kHz

These two signals generate a beat frequency of two times o kHz.

Improvement in the LA1888NM

Fig 36

| Quiput

i This circuit increases up the RF AGC activation level

- by about 10 dB only when fr is 900 kHz, and reduces

lf g the AC signal voltage applied to the varactor diode. The

i Noise without the tweet control microprocessor must determine when a signal

L teduction ciiouit | _ | with an fr of 900 kHz is being received and set the pin 5

! Improvement: about 10 dB potential to low, (It will be at the high level (Vpp)

i ﬁ‘::uwoﬂl‘i‘;:":f when the seek function is stopped.) This will increases

the RF AGC activation level by about 10 dB resulting

When the tweet } ' Zeio bea woise in S/N characteristics essentially equivalent to those
veduction civeuit is onl ] shown in Fisure 36.

] 8

0 20 0 0 80 10 1D -
RF AGC activation level {normal)

The mixer input detector AGC circuit turns on when a signal of about 80 dBu (10 mVrms) is input to pin 56.
The AGC operation is controlled in two ways: by the antenna circuit output level and by the FET V. When a
10 mVrms signal is input to pin 56, the DC voitage will fall, and when V49 falls under 2.5 V the pin diode
drive circuit will operate. This holds the antenna circuit at a fixed level of about 60 to 70 dBu. The antenna
circuit level attenuation due to the pin diode is about 30 to 40 dB. When the PIN diode impedance falls
completely, pin 49’s DC voitage will begin to fall and the FET's Vg will fall. This lowers the RF amplifier
gaih and holds the mixer input level fixed. '

— AGC of FET input level deiector (pin 58) (wide band AGC)

Detector wide band AGC circuit  Fig 37

- :
o@gﬁnu Recelved frequency: 1 MHz
0,02

o o 1]

120

100 | Unit {resistanca: 1, F)

Antenna damping on input — dBp

70L_n

‘ > 100
Pin 58 input - MHz
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The wide-band AGC circuit used in the LAI888M has the frequency response shown in Figure 37. The
frequency characteristics for input to pin 58 are the same as the frequency characteristics for the RF
amplifier. This AGC circuit is provided to prevent the FET from distorting when a strong station signal is
input to the antenna circuit. The AGC activation fevel for this circuit can be set Lo an arbitrary level by
varying the wide-band AGC adjustment resistor shown in Figure 33. Although the AGC activation level can
be set by decreasing the resistance of this resistor, the higher AGC level may, dcpendma on the type of EET
used, require the use of the application circuit shown in Figure 38.

This circuit is designed so that it does not limit the dynamic
range.

If there are problems with the dynamic range, a choke coil for
DC bias may be required.

I
Figure 38
Since the load is parallel Rg)_y and Rs, 5, if Rg .o is over 100 £, Rg;.q must also be increased.

— Type of cascade transisior used for FET Vpg control

No input: V49 = 5.6 V = 10k x 7> IDSS

hgg: Cascade (ransistor hic

This means that it is desirable to use a low-noise and high-hpg
transistor as the cascade transistor to assure stability.

Figure 39

— Notes on double-tuned coil design
Double-tuned coils have the features that they provide a flat frequency response and only small changes in
RF amplifier gain for small frequency mistuning. Thus sensitivity differences within the received band are
minimal. However, in a double tuning circuit, three types of coupling can occur: loose coupling, critical -
coupling, and tight coupling. In particular, for tight coupling at an fr of 1400 kHz, it is possible for the two
signal characteristics (when there is an interfering station at =40 kHz) to be degraded as shown on next page,

No. 4823-1/65
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Selactivity Selectivity
dB dB
Since the 1360 kHz statlon is
assentlally rﬂat!nuald,
the sensitivity is significantly
reducad,
|
100Kz Af 13%60kHz  WO0kHZ af
Good example Bad example
Figure 40

When evaluating the two signal characteristics for an ffy of 1400 kHz, if the characteristics for the upper and
Iower interfering characteristics at fu = 1400 + 40 kHz are different, then the circuit corresponds to the bad
example in Figure 40. Thus extra care must be taken when designing the coil.

The RF amplifier's gain increases if the number of windings in the primary side is increased in the coil
shown in Figure 33, and the gain decreases if the number of windings is decreased. This can be used as an
adjustment with almost no adverse consequences.

5-2. Oscillator Circuit
This oscillator circuit is capable of oscillating through the short wave band. However, the oscillator buffer (pin
45) is also used by the FM block and this oscillator buffer has frequency characteristics of its own. As a result
the oscillator only functions through the medium wave band. An external oscillator buffer is required to use the
LAI888NM for short wave reception. However, the LA1888NM corrects the problems in automatic station
detection that occurred due to 50 to 100 MHz parasitic oscillation (that occurred in previous IC’s).

5-3. AM SD (pin 5) and 8D Adjusiment
The SD and the IF buffer operate by comparing the V24 S-meter voliage and the V55 reference voltage, as
shown in Figure 41.

S-meter

Comparator

vee >

o i v
Ry
IF Buff Amp.

1.}
q op

B0sA

\Tjiﬂok

10 1
k I"-“"" Sik 0.0224 5Vl
I O

SEEKR

100k

IF BUFFER SO

sV
Unit {resistance : , capacitance : F)
ADazn?

Figure 41
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Figure 42 shows the relationship between the AM SD signal (pin 3), the IF counter buffer {pin 13), and the S-
meter (pin 24). However, note that this is for the case where V62 is 0 V and V13 is high.

Va4

V24 S-mater

Ingreasing
R65

V&b
A)D'ecr,easing
A55

12

V5 —{6V SDON

0

Pin13
IF buffer

IF buffer on
450 kHz oulput 360 mVrms

ADZREB

Figure 42 AM SD, IF Buffer, and S-Meter Relationship

8D sensitivity adjustment  Fig 43

/

A

/
/

Antenna input for which pin 5 is 5 V ~dBp
8 8 &8 8
N

0 10 20 30 40 50 60
Resistance between pin 55 and ground — k2

5-4, The AM wide AGC sensitivity is about 95 dB at the antenna input. However, this is increased by about 10 dB
(to 85 dB) in seek mode, when pin 13 is high.
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5-5. AM high-frequency cut and detector output level selting

The AM/FM detector output {pin 31) has an impedance ol 10 k€ in AM mode, and an impedance of a lew (ens
of Ohms in FM mode. Therefore, R31 is used to set the AM detector outpul level and C31 to set the AM high

frequency characteristics.
veo
(1
deleclor
VYoo

L
ﬂFIB‘l

[y

‘]'(':31
J

i

AM
daelector

joko

N
NC input
80ka

Figure 44

AOD2EES

5-6. AM low-frequency cut setting
The AM low-frequency characteristics can be set with the external capacitor C42 connected between pin 42 and
Ve C42 must be connected (o Ve, since the AM detector is designed with Vo as the reference voltage.

Detector output ~ 1 Fig 48
0 I T 11
—I\'cc 0.14F lﬁﬂ%mod
caz 0 *‘LJ, I wincal
\ removed
7 % L] L /"?" e -2 - ¥
2 i M 30% mod [N\
E a0 /%.022;1"-' [
50K 0 g / J«I"o.owgl-‘ /r Catpin—]
AW e * 10ke g -20 / 0.14F H/I/ J=6800p}'¢‘ )
ot g oy T T T
W - TO 34PIN £ Cazpin= Using en SFP450H
50k0 2 a0 A
A02280 /
-40
fr=1000kHz
=0 fm= i0kHz 30% mod
) S0 £ 3 570 W0 23 5710
Figure 45

Frequency ~ kHz

6. NC Block
6-1. The noise canceler input (pin 29) has an input impedance of about 50 kQ. Keep the low-frequency

characteristics in mind when determining the value of (he coupling capacitor. Note that fo will be 3 Hz if the
application uses a | pF capaciior.

6-2. Pin 6 and pin 7 are used to set the noise detector and the noise AGC sensitivities. To achieve good settings. first
set the noise sensitivity {pin 6) for medium field (an antenna input ol about 50 dBp) reception, and then set the
AGC sensitivity (pin 7) for weak field (20 to 30 dBp) reception. Note that although increasing the noise
detector’s sensitivity will cause an increase in the AGC sensitivily , it will reduce the noise detector sensitivity
for weak ficld reception. ‘

No. 3823.47/65
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6-3. The Lime constan{ of the menostable multivibrator (determined by pin 8) will be about 40 ps for a C of 1000 pF
and an R of 100 k€. Increasing the gate time will increase the noise rejection, However, note that the distortion
due to multipath or overmodulation will increase.

. 6-4. The notse canceler may function incorrectly it a 10 kHz overmodulated signal is input. The reason for this is
that the IF detector output takes on the waveform shown in Figure 47 due to the IF ceramic filter band. {This
figure is for an antenna input of 60 dBu; bandwidth of ceramic filters are one 150 kHz and two 180 kHz
performance; and 10 kHz modulation frequency, 18) kHz dev.) The noise canceler responds to the whisker
components created by this overmodulation, and, as a result, distorts the audio output. (The whisker components
due to the overmodulation are created by the ceramic filters.) The following circuit can be used to prevent this
maliunction. The whisker components due to the overmodulation can be removed with a low-pass filter formed
by a 1 kQ resistor and a 2200 pF capacitor; however, it may change the FM separation characteristics
{especially high frequency) and the AM frequency response.

IF detector output
f=10 kHz, 180 kHz dev.

IF auiput NG input
1ka

@ @

22000F vF
I soeass
“Fao0us 9B4,0048
Figure 47 Figure 48
7. MPX Block A

7-1, HCC (high-cut control) frequency characteristics (pin 12)
The capacitance of the external capacitor connected to pin 12 determines the audio output signal frequency
characteristics during HCC control.

\{Y
(d&)

1
To the malnx |
cirouit i

1
!
1
i
i
t
1

H
—_— (Hz)
270X 20k0

Figure 49 Figure 50

r

C= 2% Cx 20 ke HZ
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Freguency chai'acterifstics Fig 51
Changes in the pin 12 capacitance
o (for a high-cut efficiency of 100%)

1

[=]

.l |
Y

g 10 NN NN
1
3 o NN
) @ I\ )
= 0 SN RS % |
g “o NN NG
g 90 AN
S ON N )
g N\
<« =40 - )

-50 Vog=8.0V

{=98MH?z 100% mod
o 804Be IN

5710 23 57wk

] S T1ok I
Frequency, f~Hz

7-2. Pilot canceller adjustment (ping 17 and 18)

H '

: _\_{>_ To the MPX |
NC ™ cireusit 1
irput | 1
! i

! i

: GATE ‘

! 1

! 1

' PILOT !

' GANCEL !

' 1

Lo e e 10)- - -{9¥17% - - {18)-~~- - H
6800pF 3.9k0 0.014F 50kD R18

Figure 52

~ The pin 18 pilot canceler signal waveform is a 19 kHz signal that does not include a third and fifth harmonic

. component, as shown in Figure 54. Since this signal is in phase with the pilot signal, no capacitor is required

between pin 18 and ground. Since it does noi include a third and fifth harmonic component, good pilot
cancelation in both the left and right channels can be achieved by adjusting the circuit with the trimmer R18.

7-3. Separation adjustment (pin 19)

Tosub
decoder |

_______ ; ]
Ao EJ-L}LL'_J’J_LILL Increasing

¢
o.oa7,uF;J;

Figure 53 Figure 54

The separation is adjusted by varying the sub-decoder input level with the trimmer on pin 9. When the trimmer

is changed. only (he subearrier level (L-R) changes; the mono (main) outpul level does not change. High

frequency separation degradation in the decoder can be avoided in the subcarrier (L-R) frequency (23 to 53
* kHz) by making the capacitance of the éxternal capacilor C small compared io the resistance of trimimer R19.
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8. MRC Block

8-1. Figures 55 and 56 show two lechniques for using the MRC (multipath rejection circuit). In Figure 55, multipath
noise is directly detected by detecting the AC componeni of the S-meter signal and in Figure 56 the NC high
pass filter noise is detected.

IF
S-METER

1

Detection V] oMPX

. clreutt | SNC
1

MRC 1 {L
output !
27)—{(28) L LA

I
RIZ
702 d
R4E
o e e 4

Figure 55 Application Circuit Using the AC Component of the S-meter

selting pin

IF S-METER

[l ol ol ':

! Detection v [Tmex

NG ) clroult 11 SNG

)
]
NOISE /]\ MRC .
i AMP, outpu '
Y 6 41 ! 8)‘41' &

<t :
Nolse detector R2 '
sensitivity 3 '
i
1
'
I
1)
!

Figure 56 Application Circuit Using Noise Cancelier High Pass Filter

8-2. In Figure 55, the noise amplifier gain is determined by R2 and an internal 30 kQ resistance as shown in Figure
57. The capacitor C| can be used to provide some degree of filtering characteristics.

IF
S-meter e

Figure 57

8-3. In Figure 56, the noise amplifier gain is determined by R2 and an internal 30 k< resistance as shown in Figure
58. The frequéncy characteristics are determined by C1.

30k

FSmater 01
or NC high- —|
pass fiter

R2

S-meter reference

rIr vollage

Figure 58 '

No. 4823-50/65

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6180917/la1888.html

LA1888NM

8-4 The S-meter DC voltage input is set by the variable resistor connected at pin 32, Generally speaking, the curves
shown in Figure 59 are ideal for separation control when multipath occurs, if the pin 32 voltage s too high. the
separation control becomes difficult, as shown in Figure 60. Thereflore it is desirable to adjust the pin 32 voltage
so that it is 2 V or lower at saturation. '

AC ¢ %
«© ¢ (5] .
u AG 30% - AC 80% B b%

AC 100%
/ //——- - AQ 100% _

Field strength Field strength

Figure 59 Figure 60

8-5. The MRC separation control time constants are determined by an internal | k€ resistance and C2 on discharge,
and by a fixed 7 pA current and C2 on charge.

Voo Voo

20

+
L o2

@)

1®a
Figure 61
MRC characteristics Fig 62
N oe=8.0V
f=98MHz
fm=5T 100% 1kHz

“OF AM mod 10kHz
[44]
=
| o

60%
& 2 &jﬂ?
e
T » E/
5 </ 80%
2]
—
10 %/
y /i
4
0

0 0 20 30 40 50 60 70 B0 80
Input level ~dB
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Noise Canceler

The following aspects have changed in the LA1888NM:

1. A circuit that resets the gate time has been added.

2. The noise canceler low-pass [ilter fc frequency has been
lowered.

-
|

+ Added gate time reset circuit
The gate width in the LA1888M is fixed at 40 ps. Since most
automotive ignilion noise is under 40 ps, as shown in figure 1,
this circuit removes this noise without problem. However, since
noise cancelers are tesied under conditions that are more severe
than those during normal operation, pulses are larger, As a
result, with a 40-us gate width noise can occur in the period
prior to the rise of the next gate (as shown in figure 2). Also “ L_
note that motor noise has wider pulse widihs and thus is subject
to the same phenomenon.

40ps

ADB154

ADB155

)
-

In the LA1888NM, the gate time is set at 20 ps. If the next
noise pulse enters the circuit before that 20 us has elapsed, the o
monostable circuit time constant is reset and the noise is gated
until 20 ps has elapsed after the last noise input. This function
also applies to motor noise.

ADE156

Another point is that during overmodulation of a 10-kHz

signal, a whisker appears al the point of maximum amplitude in
the signal due to the bandwidth of the ceramic filter. This noise
canceler functions for this noise as well. b
Since the LA1888NM gate period ends 20 ps after the end of
the noise pulse, the muted section of the signal is held to a .
minimum and there is no influence on the waveform. (Since the ;

half-peried of a 10-kHz waveform is 50 ps, the waveform is Py
not deformed.) r I

* Reduction in the low-pass filter fc frequency
An adequate delay time cannot be provided if the fc frequency
is too high, and switching delay may occur, thus reducing the
effect of the noise canceler. In the LAT888NM, the low-pass
filter fc frequency has been reduced allowing an adequate
amount of delay to be provided. This increases the rejection of
monaural pulse noise.

'
i
1
'
'
1
'
)
'
'
I
'
i
H
V
'
v
Il
H
h
v
.
¢
.
.

Interpolated section

ADB1S7
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9. Coil Specifications

$3.6:£0.1

Soldered

Soldarad

Soldared

$3.620.1

Soldered 8 2.0 {ralronce vaka}
max!.8
¢$3.5+0.1
H
g2
iy
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+« FM ANTI
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3
32
+3
1 2 "3
+« FM ANT2
3.6 {ralerence value)
[y
b3
29
. 1y
SE
:t_ﬂ _
*1 2%
* FM RF1
2.8 (teferance vpiua)
-
g2
i
.
3
« FM RF2
3.3 {ralatenca value)
i
Sk
:t 5
Moz oty
+ FM OSC
i
« FM MIX

Boldaratl

SA-145 (SUMIDA)

1-2 23/4T
2-3 2947
0.55 UEW
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i-2 2347
2-3 234 T
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4T
0.50 UEW
SA-136 {SUMIDA)
1-2 23T
2-3 23T
0.50 UEW
0708-1281 (SUMIDA)
4T
0.60 UEW
2136-023 (SUMIDA)
3-1 2T
6-2 62T
2-4 61T
Qp =45

Cin = 100 p: pins 4-8, pins 6-7

Continued on next page.
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Continued from preceding page.

« FM QOD DET

*» AM RFI

+ AMRF2

+ AM OSC

« AM IF! (MIX)

« AMIF2

s @
®
(4)

s =

-] (6) s
@

s ®

SA-208 (SUMIDA)

4-3 18 ¥/2 T 0.0B MUEW
3-1 70 /2 T 0.06 UEW
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SNC characteristics SNC characteristics
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AM two-signal interference characterostocs
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Temperature Characteristics

1. FM Antenna Input

* FM antenna input
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FiM antenna input températdre characteristics (3)
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Vigpin= 2V band width

200 Binere- W

fr=98.1 MHz non-mod.
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Ambient temperature, Ta~°C
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+ FM mixer input

A tixed tapaciler with a valie of 18 pFls
usad In place of the variable capacilor,
[
1000pF J 1
. |
1
500 SinJ% i - LA1888NM
I
1
FM SG
o8,4MHz vVee VIN
« [nput with the expansion board RF FET drain line cut
« The measured value {input level) for mixer input is the
direct
SG reading. PLL controller
. (ine actual mixer input) when SG is 104 4By V is 80
aBiv

(direct reading).
{Actual measurement using an RF balance voit meter.) VCC =30V AQR2T7C

98.1 MHz 80 dBpV (SG104dBuV)
fm=1kHz 75kHzdev
22.5 kHz dev

- Mixer input temperature characteristics (1) 2 Mixer input temperature characteristics (2)
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= FM IF input
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2. AM Antenna [nput
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3. Levels are reduced somewhat in items measured with an RF vacuum tube vollage meter since there is cable loss in
the coaxial cable between the lest board and the RF vacuum tube voltage meter,

FM IF buffer
AM IF buffer

FM oscillator buffer
AM oscillator buffer

No coaxial cable

370 mV ——» 200 mV
395 mVY —r—— 212 MV
430 mV ————» 143 mV
270 mV ————— 230 mV

4. The figure below shows the test conditions for mixer input and FE output level measurements.

L.A1888NM
0,0224F
53 i
20003
Coaxial cable RF noise meter
5603 510
T
Ab2408
E FM Vg characteristics (1) » FM Ve characteristics (2)
280 10
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[ 100%
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B, 0 T 0dB g I 7 0 :
=] el 354
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g o . - Sep LR
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E ] .
A ! 20
[
] . [
J vl
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0 40
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12
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™ 5 .
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Supply voltage, Vo -V

Supply voltage, Voo -V
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FM Ve characteristics (3)
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M Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify sympioms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.

W SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B |1 the event that any or all SANYO products (including technical data, services) described or contained
herein are controlled under any of applicable local export control laws and regulations, such products must
not be exported without obtaining the export license from the authorities concerned in accordance with the
above law.

W No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYC Electric Co., Lid.

W Any and all information described or contained herein are subject to change without notice due to
productitechnology improvement, etc. When designing equipment, refer to the "Delivery Specffication”
for the SANYQ product that you intend to use.

W 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 reiiable, but
no guarantees are made or implied regarding its use or any infringements of intellectuai property rights
or other rights of third parties.

This catalog provides information as of October, 1998. Specifications and information herein are subject
to change without notice.

PS No. 4823-65/65

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6180917/la1888.html

