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@ Application circuit diagrams and circuit constants contained herein are shown as examples
of standard use and operation. Please pay careful attention to the peripheral conditions
when designing circuits and deciding upon circuit constants in the set.

® Any and all data, including, but not limited to application circuit diagrams and information,
descrived herein are intended only as illustrations of such devices and not as the specifica-
tions for such devices. ROHM CO., LTD. disclaims any warranty that any use of such devices
shall be free from infringement of any third party’s intellectual property rights or other pro-
prietary rights, and further, assumes no liability of whatsoever nature in the event of any such
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® The products described herein utilize silicon as the main material.

® The products described herein are not designed to be X-ray proof.
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BABSOOAS  sererererrieieiii e 542
BA6803$ ........................................................ 550
BABSOSA crrererrerrrrrnet e 535
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BABSBE cocvrrereereeeeiei e 458
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BAT7TO00T voveremrmreeeernsteteie (m)
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' BAT7ZO25L  crorrerrrrererrtenteiiiiiiiiiiiiiieii e (Bﬂ)
BA7039 roerrrererreriririiiea e (B}E)
BAT7O04 cvvevererrererreninii (5)1/)( )
BA7043FS  corevrerrrrtenmatiaiiae (HSQ)
BAT7046 cccocvevrreeeretiee et (Bﬂ)
BA7ZO046BF  covvereereterenenii e (BJ&)

BAT7Z047S creeeererertantatttitieiiii e (Hﬂ)
BAT7O48N +vereerrersemreemnsoniemiinieeieica et (Bg)
BA7Z056LS  ceverreerrrerertieieieiiiie (Hy&)
BA7Z058LS  cvrerrererrererrretiaiaiiii (W&)
BAT7TQ7 cvrreerrereretsneeee i (;‘}:L/)( )
BAT7T25L  eeeeerserrersruemntentiiieiitetteitreeeeans (Ft)
BAT7Z13TF  coreerereertne (59&)
BAT7T14 cvrevrrerrare (5}1/ B )
BAT172FS  coerererrtttretitiiiiiiii e (aﬂ)
BA7Z172S  cererrerererttitiiiiiiai (Bm)
BAT7212S  covreeerrtoreaen i (m)
BA7230LS  crverereereetrarenreatnaetaneeiieaeaaaaa (Bgt)
BAT7244BS ccoovtrrrerrentttittiiiiiiieii i (HJ&)
BA7252S ceveeeerturentnii e (Bg)
BAT7253S oreerererreronieitiiii e (5*)
BAT7254S -reveeerreraranieiiiiii (g*)
BA7258AK cereererrereeeeieanaians 4esteeretereeeterenaataranns (By&)
BAT7258AS  -vorrrrrrerretettniii (By&)
BA7Z266F  +vcreerrreeteniitiiii (Hg&)
BA7266S  cererrererrrrareteiie (M)
BAT7267F  ooeereeresremsenniiiiiiiii e (Rgt)
BAT7267S teeeceereererernttetetienetee et (Bg)
BAT7274S  ceeeterererenntntatiitiiiiiiiiiie (ﬂ*)
BAT277S ceeererrererentenntttiiiiiiiii (59&)
BAT7279S cevteetersententtnttniniiet e (B)
BAT7288K rrrerrerrerarrntnei (Hy&)
BA7E02 <--cveeeeeererern et (Fs)
BA7ZB02F  +vvrererarreteiiatiiiiia (Hy&)
BAT7TB03 wecvvrrererrmrrnmnrneiii (M)
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BATZBOTE  ooreererrerrmserneiiii e (R)
BA7ZB08N  «vevreerermssensemnmiuiriiiiiiie e (Bg)
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BA7B0OF  tveeeesersrnsenteneiiimiiiiii e (Rg)
BA7ZGTTAN creerrrermtmaaiiiiiieeae, (59&)
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@ Highly Versatile Standard ICs

Since ROHM began developing ICs in 1970, the com-
pany has continuously strived to keep ahead in the field
of linear ICs, seeking ways to produce devices which
excel in performance and quality.

Although the line of ROHM standard ICs is based on a
large number of types intended for use in audio and
video applications, it includes among its more than 400
types, devices for use in data processing equipment and
those intended for use as drivers, thus expanding the
range of ROHM customers to industrial users as well as
consumer electronics manufacturers. And this line of
standard products continues to be added to in an effort to
cover the most often required features and functions. In
ROHM'’s efforts to provide the most useful selection of
standard devices, the following major goals.

1) Improved end product marketability

2) Reduced cost

3) Enhanced performance

4) Improved reliability

The successful achievement of these goals has won for
ROHM the position of a leader in the IC industry.

® Ever-Advancing IC Technology

The use of IC devices has spread from their original uses
in electronic equipment to include applications in vir-
tually every industry, bringing to these widely varying ap-
plications a spark of innovation and advanced technology
that touches every facet of our modern day life. And IC
technology continues to be pursued in an accelerated
quest for higher levels of integration — a quest that has
brought us into the age of the LS| and VLSI device.

In addition to the functional enhancement and cost re-
duction to be expected when circuits previjously imple-
mented with discrete components are fabricated using
ICs, an added benefit is a greatly reduced equipment
parts count and the resulting inherently high reliability of
IC-implemented circuits. The use of microcomputer de-
vices not only significantly enhances ability of electronic
equipment to process data and perform control functions,
but offers the long-awaited link between machines and
electronics, thus opening up a new field for future explo-
ration and development.

When today’ s engineer sets about to implement an idea
for a product, he naturally seeks to transform his ideas
into a viable product in as cost-effective a manner as
possible, striving for a low cost per function. The most
effective means of achieving this goal is the use of ICs
and it is natural for the engineer to strike upon this
method first in the new product gestation period. Very
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often, however, the innovative engineer will find that what
he requires for his innovated product is an IC with func-
tions not found in standardly available devices.

The answer to this type of dilemma is available from
ROHM in the form of highly versatile standard ICs in com-
bination, when required, with custom ROHM-developed
ICs developed and produced to meet severe product
development schedules and incorporating just the func-
tions and capabilities the creative designer demands for
his new product. ROHM has placed emphasis on the
creation of a development team capable of producing
such special devices and the qualifications of the ROHM
team can be judged from the long list of custom ICs
(more even than ROHM standard ICs) that have been
developed and produced for ROHM customers around
the world.

@ ROHM Custom ICs

Traditionally,- IC manufacturers and finished product
manufacturers worked independently to develop new
devices and products without any form of cooperative
effort. This type of closed development effort often re-
sulted in a mismatch of device function and end product
requirements. This problem is particularly prevalent
when a finished product manufacturer is using custom
ICs for the first time. The ROHM answer to this problem
was the establishment of a unique custom IC develop-
ment system, the aim of which is to bring the custom IC
development process closer to as many equipment man-
ufacturers as possible. The result is a system which
allows many users who would have previously found cus-
tom IC development beyond their resources to avail
themselves of the many advantages offered by specially
designed devices. This system has been able to produce
custom ICs for a large number of applications, including
not only consumer products but communications, indus-
trial, and optical equipment as well. Because of the na-
ture of custom ICs as devices designed specifically to
meet individual customer specifications, the confidenti-
ality of the customers must be protected. This must ex-
tend to cover device specifications and performance as
well as, of course, customer names. What we have done
by way of presentation of the ROHM track record of cus-
tom IC development is to list some typical fields in which
ROHM custom ICs have been used and to present some
specific applications in block diagram form (listed on the
following pages). An examination of this data will quickly
reveal the ROHM custom IC development capability.

If your new product could benefit from originality, com-
pactness, lightness and added value, and you require a
system which will protect the confidentiality of your de-
velopment plans at every stage, look to ROHM for the
custom IC solution to your new product design problems.
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® The ROHM Custom IC Development System

The ROHM custom IC development system was estab-
lished to enable the heretofore difficult development of
fully custom linear and digital/linear hybrid as a joint
effort between the |IC manufacturer and equipment man-
ufacturer. The system is designed to ensure close coop-
eration with the customer during every stage of develop-
ment from IC planning through to the mass production
phase. The goal of this cooperative effortis to ensure that
the finally produced IC meets customer expectations
with regard to performance while costs are minimized for
even small quantities. Sufficient flexibility has been de-
signed into the development system to allow ROHM to
accommodate individual customer differences in custom
IC development experience and development goals.
(1) Close ROHM-Customer Cooperation

To ensure the timely development of IC meeting cus-
tomer specifications, ROHM enters into a close coopera-
tive effort with the end user of a custom IC. Information
exchange is the keyword in this relationship, the sales
engineer and the IC development engineer teaming up
to discuss development problems with the customer en-
gineer most closely related to the custom IC problem.
This strict adherence to cooperative action resuits invari-
ably in 1ICs which stand out for their high performance.
Of course, the information and know-how with regard to
customer product planning gained during the develop-
ment process is never released to third parties.

(2) Custom Packages for Custom ICs

In addition to dual and single in-line packages, ROHM
custom ICs have already been produced standardly in
flat packages and zig-zag pin arrangements and in
Small Outline packages which allow mounting devices
as chip components. This is a natural extension of the
true definition of the word “custom,” since to be really
custom, packaging as well as device function and per-
formance must be made to accommodate special cus-
tomer requirements. This is the type of flexibility that
ROHM built into its custom IC development system to
ensure that ROHM custom ICs meet the challenges
presented by today’s innovative equipment designers.
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ROHM ICs can be developed as fully custom or semi- © YES

custom devices.

ROHM fully custom ICs, of cource, are characterized by

the following features.

@ Device specifications are set to match precisely a

particular customer requirement and are imple-
mented using a unique set of masks.
In contrast to fully custom ICs requiring an entire
series of masks, semi-custom ICs enable the produc-
tion of several types of devices from a single mask
series.

® While the ROHM custom IC development system can

accommodate both fully custom and semi-custom de-
vices, these devices. should be selected using the
following considerations.

. Necessity for protecting the circuit design.

. Plans for mass production.

. Allowable development costs.

. Allowable development time.

. Possibility of defraying development costs over the

mass production.

. Ability to concentrate the mass production run in a

short period of time.

The ROHM custom IC development system is designed

to consider all these points, following the development

program with close customer contact at every stage.

The following flowcharts describe in simplified form, the

interaction between the customer and ROHM and clearly

show the designed-in flexibility of the ROHM develop-
ment system.
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®Can a single chip provide the
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mine whether these drawing
agree with the ROHM logic
cells.
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@ Logic simulation date and test
specifications along with other
T information are obtained from
the circuit design engineer and
ROHM performs a simulation to
determine if logical faults occur
in the circuit.

Joint user-ROHM activities

iab—23r
Simulation
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® As a result of the simulation,
if no faults have been found,
TR E W AR temporary specifications are
Determination of Determination of exchanged. In addition to logic

, - diagrams, these include the DC
specifications 3 }
p temporary specifications characteristic specifications

and package specifications from
{ L ROHM.
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Quality First—the underlying corporate goal of ROHM
throughout the years in producing ICs. It has guided us in
consistently being able to mass produce high-quality ICs
for both our domestic and international customers. Re-
cent years have seen the use of semiconductors spread
into virtually every field imaginable, playing a major func-
tional role in a myriad of products. This increased usage
has brought about a natural demand for devices of both
high performance and high reliability.

Since the failure rate for semiconductor devices is basi-
cally determined by the initial failure rate and the wear-
out failure rate, lowering these failure rate levels is an
effective method of increasing overall device reliability.
Many initial failures are characterized as being caused in
the production process, and tend to stabilize as time
elapses. Waiting for until these initial failure-prone de-
vices are in customer hands before they stabilize, how-
ever,would result in a fatal number of justified customer
complaints of poor reliability. For this reason, various
types of debugging are performed to discover these fail-
ures before products are shipped, and thus lower the
failure rate of the devices at the customer location.
Random failures, on the other hand, are an inherent func-
tion of product design-in quality and can be tolerated if
sufficient margin is allowed. This manifests itself in the
necessity to derate and to provide redundancy in design
of products to reduce the effect of random failures on
equipment failure rates.

The ROHM program of quality assurance is designed,
then, to stand in the place of the user desiring high-
reliability devices and allow the design process to pro-
vide the required reliability.

@ ROHM Quality Assurance Activities

(1) Design
While all design efforts are guided basically by the
required design standards and goals, the ROHM de-
sign philosophy has been enhanced by careful moni-
toring by QC and QA departments in an effort to pro-
vide a complete evaluation products, thus allowing
only those products destined to be high in reliability to
be developed. Products not deemed viable from a
reliability or quality standpoint or those that failed in
the prototype stage are partially or fully redesigned to
meet ROHM's strict standards.
Prototypes are evaluated for characteristics and reli-
ability to determine the required quality and produc-
tion capabilities.

(2) Manufacturing
All of ROHM's manufacturing activities are guided by
carefully developed procedures—procedures de-
signed to ensure that designed-in product reliability
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is preserved in the manufacturing of products of sta-
ble, high quality. :
To ensure stable quality, a strict system of quality
control and assurance has been instituted in addition
to careful control over manufacturing facilities. These
strict controls team up with carefully controlled tem-
perature and humidity in an ultra-clean manufacturing
environment, providing ample demonstration of the
long-term ROHM commitment to reliability.
This commitment manifests itself in the clean-rooms
ROHM uses for the manufacturing process and in the
dust-free suits ROHM manufacturing employees
wear—all precautions ROHM takes to minimize the
chance that accidents in the manufacturing process
will effect quality of finished devices.

(3) Inspection
With recent demands for devices with failure rates as
low as several ppm, in addition to the obvious need
for testing of all devices, devices must now be de-
bugged and screened in-house using voltage, cur-
rent, and temperature changes to detect instabilities
in devices before they leave ROHM. This debugging
process not only prevents devices doomed to failure
from reaching customers, but provides an important
contribution to efforts aimed at improving inherent ré-
liability.

(4) Quality Assurance
The quality assurance teams at ROHM are charged
with the responsibility of performing reliability testing
on prototype and trial mass-production devices to ev-
aluate whether or not they satisfy the applicable qual-
ity requirements, in addition to their other responsibil-
ity of evaluating both circuit designs and the capabil-
ity of the ROHM manufacturing processes.
In addition, the quality assurance program at ROHM
periodically performs samplings from the entire
range of products to evaluate reliability and gain a
grasp of the true capabilities of the ROHM manufac-
turing facilities. These addition functions are a signifi-
cant aid in maintaining and improving ROHM reliabil-
ity and quality.

(5) Information—the Key to Overall Quality and
Reliability Control
At ROHM, control of the processes affecting quality
and reliability is implemented on the basis of data
collected on with regard to the many processes in-
volved. This form of statistical control is designed to
allow tracking of the entire history of a product by
keying off the lot number of a particular device.
Should some trouble occur, lot tracking can be used
to pinpoint the cause and provide the necessary infor-
mation for quick corrective and preventative action.
As this system is setup to enable both feedback from
investigation results and customer input to affect the
quality determining processes, we warmly welcome
customer suggestions in our continuous quest for im-
proved quality and reliability.
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Test item Test conditions Test method Criterion
ShEHE VIS HHERUIEEIDPRIERICA > TV B 2 & MIL—STD—883 HHBICRS
Outer appearance and | Outer dimensions and markings must meet specifica- Method 2009 RERKICLS

dimensions VIS

tions.

Published specifications
(limited sampling is
performed.)

w4 vIB IRENEHEE 10 ~55Hz MIL—STD—202 FT1XIE 212K <
Vibration 21RIE 1.5mm Method 201A Based on Table 1 or 2
1251850 14
XY, Z&# A EE 250, S5t 6 R
Vibration frequency=10 ~ 55Hz
Peak—to—peak amplitude 1.5mm
Sweep time=1min
2 hours each in X, Y, and Z directions for a total of 6
hours
ETHER FALL S31Mh S5 LI THORRLICIOEERETIES F1 X 212H3<
Fall test The device is dropped from a height of 1 meter onto a Based on Table 1 or 2
maple board 10 times.
N FRERME ES 260C+5CD/N #HERIZ10E 1Y — FIRD X b /¥ | MIL—STD—202 1 Xid2(c%D<
Resistance FTCRAETS. 3275y bIXy =TI D0VWTIE, 260+ | Method 210 Based on Table 1 or 2
to soldering heat 5CHN FHBAN10E1 B, IwFERBTSH9%T
RATS
Immersion up to the stopper for 10*1s in a solder bath
at a temperature of 260+ 5°C.
N T 4E SOLDA | 235 5°CON AHBRIC3 1 BRET . N A 13#HE | MIL—STD—202 5% LN HIchh DT
Solderability INHE Ty T ART%RAT D AR —IViEKR(ER Conforms to &
Immersion for 3+1s into a solder bath at a temperature Method 208 95% or greater solder
of 235+ 5 °C. Eutectic solder is used and a 7% rosin coverage
methanol solution is used as the flux.
YiF el (54 BEND TRREEIC T 2EER MIL—STD—202 F1 XIE21283<
Terminal strength The bending test illustrated 2‘(\/_\/ Method 211 Based on Table 1 or 2
is performed 2 times. = RN s Condition B
it 2% MR AR IR M F10Y 1 T ILERE MIL—STD—883 F1 X212/, 3<
Moisture resistance 10 cycles are performed without pre—processing. Method 1004 Based on Table 1 or 2
BEY 1 7L TCY £EERE & BEDORR (304/104/304) T100% 1 ~JL | MIL—STD—883 F1 g2/
Temperature cycling Ehe Method 1010 Based on Table 1 or 2
100 cycles at each temperature in the prescribed Condition B
intervals (30min/10min/30min)
A% HS BREBREEREOMRRE (55/108/5%) T15% 1 V)% | MIL—STD—883 ®1 XF 212/,
Thermal shock )i Method 1011 Based on Table 1 or 2
15 cycles at each liquid temperature in the Condition B
prescribed intervals (5min/10s/5min)
SRME ST (125) Ta=125% 3 'C (2T 1000 B¥REIALE MIL—STD—883 F1 Xz 21CKD<
High—temperature 1000 hours storage at Ta=125+ 3°C Method 1008 Based on Table 1 or 2
storage Condition B
BEHRG LL (8FHE) | Ta=25 £ 5 CICCEKEE (BH) BT 1 000837 MIL—STD—883 £1 2% 2<

Steady state life

Continuous powered operation at Ta=25+5C

Method 1005

Based on Table 1 or 2

SRSIENE MST
High—temperature,
high—humidity

storage

Ta=65+ 3°C,RH=90~95%F @5 (C T1 000rF R E
1 000 hours storage at Ta=65=+ 3 °C, RH=90~95%

F1 g 21c%<
Based on Table 1 or 2

Ty v 79h PCT
Pressure cooker test

Ta=119+ 2°C, 255/EI(C T10083RAAE
100 hours storage at 2atm with Ta=119+2°C

F1 iz 212&DL<
Based on Table 1 or 2

36



€/ 'Y<y % I1C,/Monolithic ICs

da R REE & EHEICONT

F£1 YZT7ICOMBEHERAE Table 1 Linear IC Failure Criterion Standards
5 B ks E AR g 1 Failure criterion
\ . .
TR LBR Testitem Lower | Upper | Unit
BEAS L-3 | U+3 | aB fimit | fimit
P LXx08 — W Voltage gain L—3 Uu+3 dB
TEEH _ Ux12 A Rated output L X0.8 — w
ERAVEFNE ' - Supply current o U><12 A B
HOMEEE - UXx15 Electrical s EIRIEE o :
_ character- | Output noise _
I l{XjS %~ istics voltage uxis v
Lx08 | uxi2 Q Total harmonic _ UX15 %
RERAICLSD distortion ’ °
5488 - Z D1t | ZED BRERAICL S Input resistance | L X08 | UX1.2 Q
EFDsE BREREAICLSD Appearance Limited sampling
U #)HARE LBRfE Appzar?:ce Marking Limited sampling
L #DHRRRAR T RR 1A ang others —
Lead corrosion Limited sampling
Note U : Initial v.ating upper limit
L : Initial rating lower limit
%2 FIANCHHBEH ERE Table 2 Digital IC Failure Criterion Standards
5 B EelcEalyag 3 ¥ Failure criterion
\ . ..
TBR BB Testitem Lower | Upper Unit
HAEE LX09 | UX11 v fimit fimit
HHRBER _ UX10 A Output voltage | L X0.9 uxi1i \
L )
FRAVFE out
= put leakage
ANER - ux1i A Electrical current - uXx10 A
E3 — character-
HHTA uxii A istics Inpu current — uxi1.1 A
SR RERKILD Output currento _ Ux1.1 A
SHER - Z Ofth | 4RED BRERAICES voltage '
SO RERAIZEL S Appearance Limited sampling
U : #)HARUR LRRAE Appearance Marking Limited sampling
L #)HRRAE TRRAE and others
Lead corrosion Limited sampling

Note U : Initial rating upper limit
L : Initial rating lower limit
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BAKERKICOWVT

B AXERIZDOUL T/ Notes on Absolute Maximum Ratings

® BRATRNDLEM
FEARBOBEEDET, HBIRELEL, &6, (B8
ERETAEDICBVDEBIBEICHEVTH R FLY
EHBRATREEBRALVEICTIVLENF B ET,
(NEREE (Vcc Max))
CHEEBEUTTHAE, BKEAMLTHMBARSH N &
Ao
(QZREHR (Icc Max.)
CHERMBUTTHNE, BHRAMMLUTHRAERISHY E
‘A,
(B AHEES (Pa Max)
IC% $HBEIRH 5575 I3, ICOT| Max. (REEAE
BE)VLUTC#ES L 3ULEVHIET,
PaMax. |3, EWfEREEE (Ta) ERBIROMIK, K& &
WKLo TVWAVWBRRDTZENTEET,

Pq=P—Po
g=Po _ Po

n (ﬂ$)_ P Pa+ Po

P BB S DEIRE

Po--ICh5@FICHHRT BHNE

- #8 SR KB BAAR 1
97 With an infinite heatsink
Z | MEBURER
8 With a heatsink
<
a
D \
2}
[=}
[
w
: Rt L \\
8 Without a heatsink \
0 25 50 75 100 125

AMBIENT TEMPERATURE : Ta (°C) T (Ntax)

Fig.1

Po, N%#EEL (PaMax. £kt hELTEKE
h 3 HSBERE (Ta Max)& Py Max. 2 S1ESEEE
PTj Max. 28 2 &\ & 5 GEIEH £ & DO MRO ETE
% Fig. 1 5RO T L ELW,

FLEEBICFHETE LI S ARENICICRET S
EFBYETOT, MHROKE SRRBE D > THRE

® The Necessity for Maximum Ratings

Maximum ratings are those values established which, if
exceeded even momentarily, may result in functional de-
terioration, thermal damage and operational limitations in
addition to shortened life and limited reliability.
(1) Maximum Supply Voltage (Vcc)
As long as the supply voltage is kept below this level,
continuous application of the supply voltage is pos-
sible without problems.
Maximum Supply Current (Icc)
As long as the supply current is kept below this level,
continuous operation at this current is possible with-
out problems.
Maximum Power Dissipation (Pg)
To prevent thermal destruction of an IC, it is neces-
sary to maintain the junction temperature, Tj, below
the rated maximum. The maximum power dissipation
may be expressed in many forms as a function of
ambient temperature, Ta, heatsink shape and heat-
sink size.

Py = P-P,

@

3

- _ P P,
1 (efficiency) = P = PP,
P: Power from the device power supply

Po: Power supplied by the IC to the load

The surface area of a heatsink with the thermal resis-
tance such that the junction temperature, Tj, does not
exceed the allowed maximum may be determined from
Fig. 1 using the ambient temperature value and the pow-
er dissipation required by the equipment within the de-
vice is to be used. A heatsink with sufficient margin
should be used to accommodate even those sets of
operating conditions not foressen at the time of equip-
ment design.
When the P4-Ta curves of Fig. 1 are available, they
should be used for design rather than the maximum value
of P4 alone. It should be noted, however, that these
curves merely indicate what region the device may be
operated without destruction or damage. They do not
offer a guarantee of IC functioning. This includes such
characteristics as voltage gain, distortion, and amplitude
detection. When an IC is operated at its maximum value
of power dissipation at Ta, it is normal for the IC pellet
temperature to reach the maximum rated storage tem-
perature (Tstg). Under continuous operation at the maxi-
mum junction temperature, for most device types, the
failure rate drops approximately 1% every 1000 hours.
(4) Operating Temperature Range (Topr)

While even for operation within this range at Ta=25°C

electrical characteristics cannot be quaranteed,

basic circuit function is guarangeed. If some ques-
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BRKERICOWVWT

LTLEEW,

Py-TaghifFig 1 A28 e h TV 3 1B513,

PaMax & V) HPy-TaghiR £ BE L TS £ 8L

Pa-Taphif 12 1CO FERFEE DIRAL T & v BIFRIEREDRIL %

RTHOTRHNEBA, ThbE, EBEFE, EXL

EDOHMN IEBRELEDH ETHICHEEL

WEWIREETBHDTT, ICETalZ TPy Max. % ]

ML =84a, ICh~L vy MBEIFEETsg Max.(C% %

EEHHTVET,

Ti Max. DiKEE TEKEIE S E 158, KFEOEBICS

VTSR (11,0000 =W 1%UTICEY T,
(4)E{ERE &R (Topr)

COHEEAXNTIITa=25C TORETMBERIRATE £,

TAY, —ISOBEREERRIEL £¢, BEREEENT
OEBBEEDRIAOIEEICOVWTSEMLGEAYH Y E L
5, MIHATIEY, BERIMTELNICH S > TIMERLS
LY,

(SHRTFIREFEME (Tstg)

COBREBEANTICERE L TVBRY HMEHEL ED
Hibtdbp A, LALZOEERTH > THRMLR
EZECZICOBMEEEEDBILICOBEP N ETOT, BHIC
AB LTSN,

tions arise as to circuit functioning within this range,
ROHM would appreciate a consultation before you
design-in a particular device.
(5) Storage Temperature Range (Tstg)

Storage of the IC within this temperature range will
not result in deterioration of IC performance and func-
tioning. However, even within this range, care should
be taken with regard to sudden changes in tempera-
ture, as this type of stress can lead to deterioration of
IC performance.
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ERAENDER

(&M _EDxE / Precautions for Use

o RE - EWEDIE

(1) ICREF LR FOBL EDORFLD /=8, HENE
BISEVER L ABARICRE L TSN, 2B EDR
DEEIFHTFN T,

R T5%LT

mE--0~+30°C

(2) ICRERBE, BEREFTFICCVLDHBNICLTLLS
L

(3) ICREBFIC, KX IGEBHRATRES SAVEDICE
BLTCERY, 1, BELEAHZAPEBRODHEVKET
BRELTLEE VY,

(4) EWEFICIIBEMS —ANBTILIZTLBETILE
ENHERERONTLLEEY, BELXTUVERIGEI TS
1ZEW,

(5) EMAFIC L, PCEIR (v MEDDHD) FEICHERY
EANEY, ALFUHEOF v -V ERTHMESE DL
ICLTLEEW,

(6) EMAFIC 12, & BINHEHIREPHEREZICICEAS
WTL a0,

® Bt BDEE
MICICE->TiE, AIERBRE, PHETDHIBENH VY
40, ThETUS MARETRBEE L THERTS S
EIRBF TS, hilkAE LTER LSS, BT
TH-THRRLEED NS TLEEUBBAN BN ET,
2 V- FgEF VT CHEAT 3588, RO EICEE
LT EE VT « > 2 EBHMERICOBE, 7 ¢
SO, DFET DTN FAEEELE-—L
KEBFEDRBMNHILERHCREBE LT LSV, B
FAROHT Y B S FHEICEE E LT AW, YL
BENEDIES, AEH S3mmilLBEh 7@ % ghlf
BEHICL,0ELEMIFAVTS £ &V, &5,DIP(F
ATNALSALINy = D) REEFMIE LEWTL
3Ly,

@) 7 1 > DM, ERRG/INy r— S OER, MIET
D EHIEMPEA LY, XRLAD L DY), BEORE
BRELYET,

()T 1 > 13ICxL y FOGND, EEERICE > TW
B0, M7 1 REBOGND, (L ETH, FNL
TLEEY,

KT ¢ > %530 LA LSS, M7« 2 ICBEY

@ Storing and Transporting ICs

(1) To prevent lead oxidation when ICs are stored, stor-
age should be done as close to room temperature as
possible, and in a dry location. At the minimum, the
following conditions should be satisfied.

Humidity : 75% or less
Temperature : 0~30°C

(2) The ICs should be stored in containers that are not
easily subjected to the effects of static electricity.

(3) Care should be taken when storing ICs that they are
not subjected to water or conductive liquids. In addi-
tion, the storage location should be free of dust and
harmful gases.

(4) When transporting ICs, they should be placed in a
conductive case or wrapped in aluminum foil. Avoid
containers which could pick up static charges.

(5) When transporting ICs already mounted onto PC
boards, place an insulating layer of material between
PC boards and be sure to discharge capacitors on the
boards.

(6) When transporting ICs, they should not be subjected
to mechanical vibration or shock.

@® Mounting ICs

(1) While the equivalent circuits of some ICs indicate
that some pins have been left open or internally un-
connected, the user should avoid using such leads
as PC board wiring tie-points. Even if the pin is not
internally used, such use as a tie-point can result in
trouble such as oscillations.

(2) When bending the leads of ICs, the following pre-
cautions should be observed.

1) For power amplifier type ICs with heatsinks,
when the fin is to be bent, the mold side of the fin
should be held to prevent disturbance of the
lead-package sealing.

2) The same precaution applies to bending the
leads of an IC.

3) When bending to a 90° angle is done, the bend
point should be made at least 3mm from the body
of the IC, and care should be taken not to bend
the lead more than 90°

4) Leads of DIP packages should not be formed or
bent.

(8) Cutting or forming the fin and forming or otherwise
processing the package will result in an increase in
thermal resistance, the application of stress and
could possibly cause device failure.

(4) Because the heat radiating fin is at the same poten-
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FRALOERE

EIn&Eha &ICHREhE T,
(5) gt 7 1 > DEEFHT MILT L, 4~ 8kg M RET T,
(6) g7 « L OBUTERC, VAL TURETHERE
h3BE, EMBEnEsERSI L3 20, B0
STVZREBHLTLES Y,

YA TIVRADERPICE > TIREDF AL ERILL TR
FEMEBSTIIEPHETOTEREICIFTIERLT
&L,

(7) 71> FEIRICICE BT BB IZICO F A &S
EFENAEVTLEEL,

SIP(S> TSNy =), ZIP(ZIYT A
SALINyF—=I)LS@ZIP Y2 )TNy =) 13, 1R
Fl%&FHIICLNFEIEMBIC LA EEERD 1pin 7R L
%, DIP(Fa7I1>51 18y —), DIP-S (DIP
A Iy =), SOP(RE=ITIRF12/Ny
=3, QFP (77 v K75y by r—2)1F, B E
FELUTXFEEMBICLAEEET K 1pinERLET,

5575578 \“ﬁ“ﬁ“ﬁf

ICHBEE £ P ATRFTEE LB, ICEHRT S
ZENBNETOTHRERLTLLS L,

(8) 7Y > FEARICEAT BRI, ICHT DR & BT
AOBEE—RE ¢, BABICICABXEX ML AN DD
S5HEVWEIICLTLEZN,

O N FRHFIBTEBLIEBBTIT> TLEEL,
260°C T IF10B LT, 360C T 3MUUTTITH> T LS
W, ICOMY 3T LOBESHRBISER LT LSV,
N2 R OB IEAREE W 1~1.5mmE L A RKETIT-
TLEIW,

(10) 75 v 7 R LBREDBMEP 7L H UMD HDEFERT

&, U—FRPBERLEVEMICERBESASI LY

HYNET,

(1) N ATFICACI0OVH =7 LTV EVDHER L T
DOEAL T A&, ACY — 7 [ZBFIC & 1) 120Ve.piE
BHTWBZ EPBNET, 2OLI N 4TT &{ER
LTICOADEL R EICATHRNEMT 5 &, ICHRKIER
THRIEPHYETDT, N ATFDEBBTT —
WMo THOEFENLLE,

T, NLHATTOTITOHEAEEZBI EICEYAC
Y P EL BB ELHNETDOT, TIT0DAMD
HEALT, LNY—TDODEVHATHENCLES Y,

(12) Ak, fEE&, MEHR, NNV HFIANTOACY =7

tial as the IC pellet ground, the heat radiating fin
should either be connected to ground or left open.
When using an IC with the fin left open, if a voltage is
applied to the fin, the IC will be destroyed

(5) The tightening torque for heatsink fins should ideally
be in the range 4~8kg cm.

(6) When mounting heatsink fins and silicone grease is

used, to reduce contact resistance, the grease
should be applied evenly.
Depending upon the content of the silicone grease
used, the device may absorb some of the oil and this
could result in a lowering of reliability. Care is thus
required in the selection of such greases.

(7) When mounting ICs onto PC boards, extreme care
should be taken to avoid mounting the device in the
wrong attitude on the board.

For SIP (single in-line package) devices, with the
markings towards you and normally readable, pintis
to the left. For DIP (dual in-line package) devices

with the marking facing upwards and normally read-
able, pin 1 is to the lower left corner of the device.

If a device is mounted incorrectly and power is ap-
plied, the device may be destroyed. Extreme care is
therefore required to avoid such accidental device
destruction.

(8) When mounting ICs to PC boards, match the IC lead

pitch to the pitch of the mounting holes to avoid sub-

jecting the device leads to excessive stress

Soldering should be performed in as short a period

of time as possible. It should be completed within 10

seconds at 260°C and within 3 seconds at 360°C.

This caution applies to the desoldering of ICs as

well.

Soldering should be done at from 1 to 1.5mm from

the body of the IC.

(10) When strongly acidic or alkaline flux is used, corro-
sion of leads and resulting dete:ioration of charac-
teristics can occur

(11) Before using a soldering iron, verify that it is not

subjected to leakage from the AC power line. Such
leakage can sometimes reach a level of 120Vp_p.
Such a leakage-prone soldering iron can destroy an
IC when it comes in contact with the IC leads. A
solution to this problem is to ground the soldering
iron tip before use.
Also, the direction insertion of the line plug of the
iron may be changed to eliminate this leakage prob-
lem. In such cases, experiment to see which direc-
tion produces the least leakage before using a par-
ticular iron.

(12) Grounds should be provided as well to prevent the
destruction of ICs by leakage from human bodies,
work benches, measurement instruments, or con-
veyor belts. To ground the body of a worker, the
scheme shown below is required, with the wrist or
other part of the worker being connected to ground
through a 1 megohm resistance.

(9
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FERALOER

IKDWTH, BFT7—RXEEL2TLES,
AEDIBEIR, TROLS I THBLETT
TLEEW,

—X&E&ED

1MQ

Z DRERICHEM L AR EGNDRED ATRISE
FBEBIEL T L,

NIV RANRT, EERDEREOULT 7 —REEHTL
témo:/A7®e#u<obéﬁénfmé%€ﬁ&
b, ZOEEDY a—btPEh TV &EHIET,
PILEET7-ALTARROEVESIICEBRL T LR
L,

(1 HERNDRELPTUVEEILE, FANDEENERE
FTRFT-TLEIY,, BICRHRBETRIRELPTL
DT, +9LEEBPDETT,

(14) BERFICICHIME W EVWE S ICADRBF L EDL S
DERXT7 v TVBFISERL T &V, UL b
ERDHEF L EEEEL TRBMICTIEREDBVETT,

IEOMANCHRA LR

©® AIE - REMDIEE
MICHNLE TNy a8 ERMCEELENMT 3
EICHHEREINZBEN HY £TDOT, EEEMATICN
A OBREEHAMT o T EEY,

R BERUVAEHBOERI A vy FDL L - 4TI,
BOWHAIEVWKZE LY - JBEIREL, ICEHES ¢
5IENHBNETDT, FT7—RER Y —VEENR
HLEWCEEHRBLTHENCE I,

Q) AIEREMRICKHICLIIRIREFRENNEICE Y FLE
%, BREANTSEEW,
BEEANT-EETORETICRIIERENIREELET
&, BFRGMEROHOEMIEF DEWNICE - TICIC
BEFRDPRNABIET 2 EPHYET,

(4) ICICBERP RN THIET I EPELHNETDT,
THEICHERFREPEF ZO LD EHHENL 2T,
20O, FEELGEFHY LS, SHEMHENEICIE
AW, T, BRAGEAKHTIERICLBBEIC
H, HoPULHTHBKL L EV,

Note that, for such an arrangement, the resistance
should be connected close to the worker to prevent
shocks.

For the same reasons, conveyor belts and linking
sections of work benches should be connected to
ground. When several benches are linked together,

it sometimes happens that the benches are not
electrically shorted to one another. Care should be
taken to link all the benches together and short all of
them to ground.

(13) When static electricity is a problem, care should be
taken to properly control the room humidity. This is
partically true in the winter when static electricity is
most troublesome.

(14) Care should be taken with device leads and with
assembly sequencing to avoid applying static
charges to IC leads. PC board pins should be
shorted together to keep them at the same potential
to avoid this kind of trouble.

® Measurement and Inspection Precautions

(1) If power is applied to an IC whose leads are shorted
with solder bridges, the IC may be destroyed. Thus,
before applying power, a thorough check of the sol-
dering of the board is required.

(2) When the power switch of power supplies or of mea-

surement instruments is turned on and off,sudden un-

expected surge voltages are generated which can
destroy ICs. Grounding should be used to prevent the
generation of such surges.

When making measurements and inspections of ICs,

turn the power supply on only after the IC or board has

reached the required voltage.

If the IC or board is pulled out with the power supply

still applied, the IC may be subjected to excessive,

destructive currents caused by the differences in the
sequencing of the removal of IC pins or measurement
instrument connections.

(4) Since excessive current flow is acommon cause of IC
destruction, the power supply used with ICs should
be provided with a current-limiting circuit.

(3

In addition to the above precautions, if questions arise
as to the safe handling and use of ICs, contact your
ROHM representative. Also, contact us prior to using
a device under a set of special conditions.
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FERLOEE

® ICH#:E5t

ICO4MEE, FRAINZBREICKE(EERL, RAHE
ZEAMBEECADL, TIIFBELAVEELEYTS
ZENFBYNET, :
BERERRURMEESENEEEE VL 2 D0XBY
5, ICOBIHTHERII+DICTOVLENFHWET, X
DL HAITEELTLLEE,
FZICOMEMBRATEIR L, RAEAIEE (T) Max) X (38
{ERREEEE (Topn) R LTVWETOT, ZOEESEIC
Po-Ta%stf (MEEERMIR) FIAL TKRH T LT,
IClE, ZhBERICHNMENS L 2 E+DICER L THE
SNTHVETOT, EEEELICIERIBES Y TEAD,
REMBICHA ST, ICKEOMEEE+DICRIFEAR S /-
I, +MBEDEBEOMBMEEE LTHVTH, K
EERLEICH VTR, BETHIBENBZVEITT,
WHBFERELTH, ZOHHDOBHPBVLS T, +
DEMHHREMBTHIENTEELA, £, TOR
MOBRAFEGNE, PHEVICOBEN LR LDDU %
TOT, TORAUDVTHER UABEGEEE LT EE W,

® HHICE L TOBEV

1. K@D 5, SEABRUNEESEREICTED S¥
BWE (RBEE) ICHHTIHD0ERBT 3155818,
BECED CHHFFRIPBETT,

2. ME/ VD7 ICHEE, BEMECHLLET
P, —BIFZHOLDLH ET, FMICOEELT
i3, BHEEBRBICSHVEHELEEN,

@ IC Thermal Design

IC characteristics are greatly affected by operating tem-
perature. If the maximum junction temperature is ex-
ceeded, the device performance will deteriorate and
may be destroyed. It is necessary to consider tempera-
ture in the design of an IC from both the standpoint of
preventing instantaneous destruction and that of assuring
long-term high reliability. Care should be taken with re-
gard to the following points. The absolute maximum rat-
ings for each IC type indicate the maximum junction tem-
perature and the operating temperature range. These
values should be used in applying the P4-Ta characteris-
tic (thermal derating) curves.

Since ICs are designed with adequate consideration
given to inherent thermal balance, in many cases,
although no problem exists with actual circuit operation,
even though overly adequate heatsinking is provided in
an effort to assure the inherent performance characteris-
tics of the IC, under actual operating conditions such
margins do not exist. For example, regardless of how
large a heatsink is provided, adequate cooling will not be
achieved if it is not tightened down sufficiently. Also, if
the surrounding ventilation is insufficient, the IC will con-
tinue to rise in temperature, this point as well being one
deserving of the attention of the circuit designer.
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ZAE=IWTIPIFALINY =T 1C 12DV T

AE—=IVTYIRSAINy =T 1C IOV T

TrHEEO/NERIL, ELE, B8V TTEICON, EF
R T B =X, SBEEREAOMIETHY ET,
L, 2O LA XML, NREFHBKORARIC
BEHIEHEER, SBONRETRBMHEHHIXY)H
LTWwWEd, 2OBELTF v THBATIE, IZE-ILK
FS2TU24, IZE-ILKREZLF—K, Y- KL ZX4A
+—FK, U=KLZBHELA( A — K, ARTF v THERS
PHNET, I5IL2NIFE, ICHRRAIHVTHIBNE,
BEAE-LTINTA Ny =T 2BHRL, 8pind
5 40pin ETNDICEZDAE—INTIZNTALINY
—JICMmHo5haLHIcLE L,

WHTEH, TORE-WTIRTA2INy - IO %
SOPH;& L% L, SOPHMDIC IZHEWVTH, KD DIP
FBRU SIPHO IC EEBFEDERVFEDRILE SUMER
MEALTVETOT, TROLTIERAVEETET,
UM TR, SOPHICICEWVTH, BEREE(LICHID
LT, T—ELFRUALTHIRER LTSN ET,
® SOP DR

-High-density packaging is strongly requested for elec-
tronic parts as the electronic equipment and devices are
made to smaller, thinner and lighter constructions.

Our company has been making efforts to develop smaller
electronic parts to cope with these trends and are sup-
plying various small electronic parts to the market. Typi-
cal chip parts in this category include minimold transistor,
minimold diode, leadless diode, leadless rectifier diode
and the square plate type chip resistor. Recently, super-
small, thin Small Outline package IC products have
been developed thereby successfully housing the IC
from 8 pins to 40 pins in this Small Outline package.
This Small Outline package is named Model SOP.
Model SOP IC also retains the same electrical charac-
teristics and high reliability as the conventional models
DIP and SIP, available for satisfactory applications by
the user.

Our company is also developing taping and container
pack also with Model SOP IC to match automatic
mounting.

® Features of Model SOP

i comee | RETN | TATAA | TTETA
OEKEZ AP OIS I TRV T PO
(SOPHH) | (DIPRSIK) | (ZIP FSHK)

[ S

B = H % o
e o X o o
AR o X x o
2RIt o X & | o
WAERIE ) o o x

e o o o | x
Wi H % o o o | x
483 TR o o o | X
AT TIE O o o X
#BE&aX b ) O (@) X

® SOP X ORISR

MBRF v TEHFPACBE EURTTENAECEBD
Tld—

HAETEEDEDTIILRAKRELENI BN ETH, BF v
TTRHEMTHEILT>TWVWBF —/N—O— FOEEOSX
SOP W Tid/Ny r — Y (BEBE —JL FER) D TFABRKDE
IRINZ - B2 tn:"(“éé ZEBEEHENIIERT
hig, ZOERIDOEPICENET,

Package shape g’:‘;’;e igl‘i’:; Zis::g Bare
sop) | @p) | @p | °"P
== % o
Features
(Features) Small @) X (@) (@)
Thin (@} X X O
Light @) X P @]
performance o | o] o | x
Reliability @] @) (@] X
Handling @) @) (@) X
PCB assembling (@) (@) O X
Assembling method O O (@] X
Overall cost @) () @) X

@ Problems of Model SOP

(1) Will dimensions become larger than with bare chip?
Outer dimensions themselves are of course much differ-
ent. However, the difference becomes very small after
considering that, with bare chip, overcoat area is re-
quired after assembling and, with Model SOP, the wiring
pattern of several pins can be drawn under the package
(Resin mold part).
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(2) Are package power smaller than Model DIP? ---
There is a difference with a single producting unit. How-
ever, the IC of small signal system can be handled in the
same grade because, after packaging, heat is dissipated
from the pins while heat resistance can be reduced be-
cause of PCB material, thickness, pattern layout and
packaging density, etc.
(3) Is reliability (particularly moisture-resistance) inferior
to Model DIP? ---
Slight reduction in moisture-resistance cannot be denied
because of compact and thin resin covering. However,
no vital affect occurs because the resin is satisfactorily
proved as being used as component material in Model
DIP. Where higher reliability is required, cleaning and
overcost, after packaging, can completely match the re-
quirement. However almost no overcoat will be required
in considering the operating environment of electronic
equipment and devices and the reliability normally re-
quired. The model can be used as it stands.
(4) 1s assembly work more difficult than DIP? ---
No. MF can be subject to reflow or soldering with a sol-
dering iron and even direct dipped soldering with a sol-
dering bath after temporarily sealing with adhesive, etc.
In addition, MF is provided with very high resistivity
against heat shock at soldering.

@ Structure and manufacture of Model SOP
(1) Structure

Referring to Fig. 1, the IC chip is mounted on the island of
the metal frame locatd at the center, then connected to
external terminals from the electrode pad of the chip
using gold wires. After resin-molding these elements,
the external terminals are cut, bent and formed.

(2) Structural materials

Structural materials in use have been satisfactorily
proved with the conventional models DIP and SIP.

(3) Method of manufacture

The method of manufacture is use with Model MF has
been completely proved by the conventional models DIP
and SIP and other minimold transistors, while employing
excellent quality control system (see Fig. 2).
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@ Guarantee of reliability

SOP % IC DIEFEMEIC DV T UL, 1RED DIP T2 L RO EH
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The reliability of Model SOP IC is checked and guaran-
teed by applying the same regular reliability control tests
as the standard model DIP.

In particular, with Model SOP IC, the influence of solder-
ing heat is also tested by dipping IC before the regular
test (resistance against soldering heat).

For the guality quarantee test program and the stan-
dard criteria for failure, see “Quality Guarantee Program
and Standard Criteria for Failure” on Page 45.
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e nSFH 8 14 16 18 20 22 24 28 40 FikaE
e, EEMfFIEYF| 572 ——| 762 953 1143 -
E €K 44 — 5.4 75 94 +0.2
He SS218 62 |——TFT—>| 78 99 1.8 +03
GeE BFREAIE 54 | ———1+—— | 68 99 109 +03
Le WwFRE 0.3 Min.
D H5%E 5.0 8.7 10.0 11.2 125 13.7 15.0 18.5 26.4 +03
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e RMEFEVF | 381 7.62 8.89 10.16 11.43 12.70 13.97 16.51 2413 +0.12
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z )L REBREH 0.8 14 E—— Max.
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A2 E-LLFBES 15 —_t 18 22 26 +0.1
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c WFEE 0.2 +0.05
t R +0.10 — | +0.15 Max.
EIAJSHSEES * 8A 14A 16A - 20A - - 288 —
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@ Methods of packageing Model SOP IC

The following methods are available for packaging
Model SOP IC.
(1) PCB in use (including dual face type)

Alumina substrate, PCB (paper phenol, paper epoxy,
glass epoxy,etc.), flexible PCB, alminum lined PCB,
etc.

(2) Method of mounting

Mounting with metal or air tweezers. Automatic mount-
ing with air tweezers. Automatic multi-mounting with
vacuum chuck die.

(3) Method of soldering
Soldering iron, thermal pressure bonding,solder reflow,
solder dipping, conducting resin paste.

1) Soldering iron: Model SOP IC is temporarily bonded
with flux or adhesive, etc., then soldered with a soldering
iron with small tip using small wire solder. Small solder-
ing can be ensured by lightly attaching the soldering iron
onto the PCB, because of large heat capacity of the PCB,
then supplying wire solder in the spot, or by using a hot
plate.

2) Thermal pressure bonding 1: Apply preliminary sol-
der to the pattern on PCB, to which Model MF IC is to be
mounted. Set this PCB on the hot plate and, as soon as
the solder is melted, press the Model SOP IC with flux
coated for melt fitting.

3) Thermal pressure bonding 2: Apply preliminary sol-
der to the pattern on PCB, to which Model SOP IC is to be
mounted. Place Model SOP IC on the spot and heat only in
part with a heater block fitted for melt bonding.

4) Condutive resin paste: Coat the epoxy resin paste
containing silver, etc., on the PCB to which Model SOP IC
is to be mounted. Place Model SOP IC on the spot and
cure with an oven, etc.

5) Solder reflow: Coat solder paste on the PCB to
which Model SOP IC is to be mounted, by screen printing.
Place Model SOP IC on the coated part and bond by heat-
ing and melting paste by a hot plate, oven or a special
belt conveyor type reflow oven.

6) Solder dipping: Temporarily bond Model SOP IC on
the mounting part of PCB using epoxy adhesive, etc.,
then bond by dipping in the solder bath.

(4) Sealing method

No sealing, partial potting, total dipping, casting.

1) No sealing: Is used where the IC is housed in a
sealed vessel or very high reliability is not required.

2) Partial potting: Only Model SOP IC is coated with
liquid resin by the potting method.

3) Total dipping 1: Liquid resin is totally coated over
PCB including the part of Model SOP IC by spraying or
dipping.

4) Total dipping 2: Liquid resin is thickly coated over
PCB including the part of Model SOP IC by spraying or
dipping.

5) Casting: House the entire PCB including Model SOP
IC in the resin case previously publicated and charge
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liquid resin in the paste. However, resin contraction at
sealing may apply stress to IC self or soldered part. Buf-
fer coat may sometimes be required.

Various packaging methods are available as de-
scribed above. The solder reflow method will be widely
known because the method is very popular in the manu-
facture of hybrid IC. Therefore, the following example
shows the solder dipping method for large-scale module.

@ Solder dipping after temporary bonding with
adhesive onto PCB

(1) Layout of PCB

1) No particular problems are involved on the electri-
cal characteristics of Model SOP IC because the charac-
teristics are measured during manufacturing processes,
like the conventional IC Models DIP and SIP. However,
power consumption is greatly influenced by packaged
conditions. Therefore, preliminary assessment is re-
quired in packaged conditions to select PCB material,
dimensions, pattern layout, packaging density and seal-
ing method (with peripheral heat generating parts being
operated).

2) PCB is warped during heating stage for soldering.
Be careful to PCB material, orientation and direction of
mounting Model SOP IC in view of strength of solder-
ing.

Ex.: With glass epoxy which provides less warpage
than the paper phenol.
Orientation of mounting: Set the direction of larger war-
page to the shorter side.
Direction of packaging: Set the longer side of IC to the
shorter side of PCB.

3) Wrong direction or angle for dipping PCB in solder-
ing bath, if any, may create solder bridge or non-
soldered part in the shade of molded part, so previously
check experimentally and design the pattern.

4) 'Minimize soldering land experimentally, because
wide land excess may create the flow of solder without
building up on the pins.

5) Where PCB is to be fixed with screw of the chassis,
separate screwing position from the soldered part of IC,
because otherwise abnormal warpage may occur when
the screw is tightened, resulting possibly in trouble with
the strength of soldering.

6) The pattern can be located under the body of Model

50 ROHNM



€ /Y%7 I1C,/Monolithic ICs

AE=IVTIRSAINyHF =T 1ICIZD2WT

N AHEAOEKIROBREAACAZILLY, N F
TUyIUHRELEY, E-ILREBICL > TRACG > TN
CENDSEM oY LETOT, +HICERER LR
WCINB— R ETT > T AL,

HWNETLRIZDNTIR, DBLEICEL ES L,
N EIPRNTHTICBRY LY ERADT, ERIERD
AT, DERVRICLTLLEEY,

S) TULrERE D v —VICERLEDTELEN $ 5
BER, EXRLEDHRMBELICONL 4RI EDHE)
IGETEBEEXEHH DI EEI, BRELZY PRE
LTINS EER TSRO BI5a 06 £T 0T,
LANCEBUTRYMRI TS,

VT
far:y

6)SOP IC DIRFSBN TICIZ/82 -2 5 ESEB I ED
TEFTH, TEZRVEREXT T KON — 2 IZR
EL, SRAEOHLDTILHEL &% THBES Y,
7)SOPH IC DRAIEIZIE, E—I KhSAL Yy hDOHTX
FL— bPEHENEY — K7L —LOYIMBAEH LT
WE-BICRAEXEHEEI LI EHETH 2L LB 0D
HNETDT, AR—VLTERELTHE A,
(2) EEHZH

NEBEFHBIRF SROHNDE~R—ZIMKIZL, Zh
EXJV—-HRIEICENZRLES, (KRyT129H
BERT A AR —DS5OEHEN—FEICLDSVD T+
PERFAPBETT,)

2 EEBEREE— FAN GV, RINSELIERE
WUTT, MFEHEBVTLE S,
NEBREDOEHE LTI, BTEBET—INAET
D NBEIREENVEETET, BETEZEHTONES
2 RRINGAHTEIEEED B Y £ T, WEDERL, HFE
BrSE—N FEESETOTEEFPERL TRHTL
FEEW,

A EEBEHNOZHEHKE LTI, BFON 4FH5 >
FRINDIRAH L EEE L TRIO L) ICHV T E S,

BAAAAAR BEH|

FARFAK
SA\ P \%
4

HEEHHEE

SOP IC. However, preferably limit such a layout for low-
frequency or gound pattern as far as possible. For high-
frequency applications, previously check induction, etc.

7) The side face of Model SOP IC is provided with pel-
let substrate from the mold or exposed cut part of the
lead frame. Therefore, if 2 ICs are closely contacted,
mutual interference may occur, so be careful to have a
spacing.

(2) Coating of adhesive

1) Coat the adhesive of epoxy in paste by the screen
priting. (Complete study is required for the potting
method because the rate of discharging from the dis-
penser cannot be easily set to a constant value.)

2) The ultraviolet ray hardening adhesive is not suit-
able because of a wide molding face. Use the thermo-
setting type adhesive.

3) Excessively thin adhesive layer cannot bond the
molding face with PCB face. If thick in excess, the adhe-
sive may protrude to the solder land side of the pin. Be
careful to determine the thickness of adhesive referring
to the thickness of copper foil and the spacing between
pin bottom to mold face bottom.

4) Draw the shape of coating adhesive, as shown in the
figure, in considering the protrusion to the soldering land
of the pin.

5) Preferably use slightly colored adhesive for visually
checking firm coating, or employ different optical reflec-
tivity for automatic detection of mounting errors after
completion of mounting parts.

(3) Mounting of parts (Chip parts, Model SOP IC)

1) Do not repeat to bend the pins of Model SOP IC
because of weak structure. Bent pins may cause bridg-
ing or flotation from the land, difficulty of soldering, etc.,
so be careful for handling.

2) Model SOP IC is automatically (one-by-one system
with the air tweezers) from the IC container (tube) or tap-
ing.

3) For mounting, firmly push the IC until the pins comin
in contact with the land, instead of just dropping the IC on
the adhesive. If any pin floats even slightly, soldering
becomes difficult.

4) If Model SOP IC transferred to the next process
while being displaced from the soldering land, soldering
is completed with the displacement. Therefore, be sure
to manually correct the displacement to set up the pins
correctly placed on the soldering land.

(4) Hardening of adhesive

1) Dry and harden the adhesive by a heating furnace
or oven.

2) Required heating condition is that IC does not drop
off during solder dipping. Therefore, complete harden-
ing, as requested by the resin manufacturer, need not be
achieved.

3) Slowly move IC before complete curing, to prevent
dislocation.

4) Excess heating may oxidize the copper foil of PCB
or pins, resulting possibly in soldering difficulty, so be
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careful.

(5) Automatic insertion of standard parts (if required)
Parts other than chip parts or Small outline package
parts are automatically inserted.

(6) Solder dipping

1) PCB, with parts mounted, are soldered by dipping
into the soldering bath by means of the flow soldering
system or dipping.

2) For flux in use or antioxidant for the surface of sol-
dering:bath, use a rosin agent. Do not use chloride flux.

3) Use a entectic solder.

4) Solder at 230°C no longer than 5§ seconds. In order
to avoid quick heating or cooling, apply preheating be-
fore solder dipping and flow cooling after the dipping.
The heat resistance of Model SOP IC is guaranteed by 10
seconds or less at 260°C.

5) When soldering is impossible due to gas evolved
from the flux, prefereably drill a gas venting hole around
the soldering land.

(7) Cleaning

1) After soldering, preferably rinse to clean the flux
(even no-corrosive one).

2) For cleaning, be sure to use a solvent suitable for
flux.

3) Before cleaning, be sure to cool PCB to room tem-
perature.

4) Preferably use supersonic cleaning unless other
parts are affected. (Supersonic cleaning is required to
clean off the flux permeated in the gap between the
molded bottom of Model SOP IC and PCB.)

5) Do no rub the marking after long-time cleaning or in
wet condition. Otherwise, the marking may be erased.

6) Be sure to dry IC after cleaning.

(8) Coating (Sealing)

1) Preferably apply coating for higher reliability.

2) For selecting a coating material, be sure to consult
with the resin manufacturer (also check experimentally).
Some resins may absorb moisture, being affected more
adversely than without sealing. Other possible defec-
tives, that might occur, include adsorption of dust, appli-
cation of stress to IC due to contraction of resin.

3) Be sure to cure coating material completely.

(9) Others

Where PCB is sectioned after soldering, peels or cracks
may occur on the soldered face because of warpage of
PCB, so be careful at the designing PCB.
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WH0) SOP T IC D/ \> HTHEMEREE IS, 260°C T 10 FHRELL
AT,

57T v IADHRILE 2T, N EHFUIPTELEW
BER, NPFFY S ROICHRIRERERZ D &
ERELTLCE AN,

(7) 3%

NN ERFIEDT T TR, TEBLESET
WEELTLESY (EBEMTH-TH),

2)EBIE, 75y I AHEBICES LD E ZFERCE
Ty,

kBRI DTRIREZTRBETAALH LT TL
7Z2&W,

AEEHEELTIR, MOMRICHEN & ITHITEBE
RSP RETT, (SOPHIC DE—I RESREEMEDNT Z
EFICAWRAAL TS v I AERVEETICE, BERE
BHPYETY, )

5) BN R B o b)), BEI Thh IKE TR
52938, ERMPHEABIEPHYETOTIERL
W,

6) BRIV TEIRL TLLEY,

8)a—F 1> (#1b)

N{E@EMEEEBLT, TE3LF3a-FT 1 T%ERL
TLEEW,

) aA—F A ITMDBEICHE>TIE, BIEX~H—
EFRTITBE hE T £ & (Rl % + 2 #ER).
BIENBEICL > T}, BREWRL, EHEDFE LY
WICEHBESIT/Y), BZWERBTEIZ ECE oY),
BEOIEEICEWICICA ML RAEMAZBAYHY XY,

Y A—F 4 LI HMOBLIIHEEICT > T LSV,

(9) Dty

T b ERENC ARFIBINEN TR EE, BRDZ
WHEEILEST, NoHARTEICHERN T Sy IPETS
ZENBHNETDT, EREREBICHIERL THVTL
&,

® SOP 4 IC D{ER LDEE

(1) #&R#

SOP 5 IC DEIGF KL, ZED DIPFRV SIPHICD
HAMZICELTEDTVET, ££L, BROEKREIS,
SOPH 2 &RH TS “F” &R LTVET,

5l - DIPR; RU'SIPHS SoP
BA4558 — BA4558F
(2 wricE

B—t#D SOPFIC TH->TH, ZED DIPHOHD Lk
FEBrEZLONIHY T, BT, R OMELY

@ Precautions for use of Model SOP IC

(1) Designation of product
The designation of Model SOP IC is specified in the same
way as those for standard models DIP and SIP. Note that
an abbreviation “F” is added at the end of each model
name to represent SOP.
Ex.. Models DIP and SIP Model SOP

BA4558 ——— > BA4558F
(2) Pin layout
Model SOP ICs of the same specifications may provide
different pin layout from the standard model of DIP. Be
sure to check individual specification for manufacture, in
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Th<, BTFRAIOMALEET IR LSV,

(3) IK~TED E #atk

R—{1#0D SOPIC TH->TH, FBEX—-H—(ICL-T,
T FEOTE, BFOERE TOTE, HTORRE,
BIOEIREBBENHVETOT, ATHELRYHAT
EBNA— I LTHIENPLEENET,

(4) RATEWE, BRAVEMYE

SOP 4 IC RATER, BRMEMLEDED AL, DIPH
RUSIPHICER LT,

(8) /¥y iy — DN — (FRIEK)

SOPFDICHEFRIE% 2, DIPTSR USIPREDICIC R T/ &
KHEWVETH, RERRETE, BT SERANOHRMED
KECLBISD, BHEDBELWKES SEBIENTE
9, &b, TREKEBILL>TKECAERSMLETOT,
H5h CHEBRDODHBMICONT, RERETHL LHEER
PREELYET, £, AEREICEIEFgI4ILY
FAL—T 1 TREET>TLLEEY,

100

(%)

80 N
60

N
40 \

FEHEREH (P

o 25 80 75 100 125 150
FABEEK  Ta (C)

Fig.14
(6) /N> HfFT

1) N4y T7O0-%ICEBIBA. Fig 15T TREY
0774V EARELTIHERBAVET,

107 LA
o 771 Max. 230°C
w
oc
=)
=
s 5-.10°C/s
w
o
2
Wi RT
30--40' 25--35
20--30° i
TIME (s)
Fig. 15

2) N2ETF 4y TILLBBE, TROEEATTES
KOIERRTIT> T &V,

addition to the matter of front or rear mounting.

(3) Compatible shape and dimension

Each semiconductor manufacturer may provide different
design even with the Model SOP IC of the same specifica-
tions, in terms of dimensions on the mold face, pin length,
pin spacing and pin width. Therefore, preferably design
the pattern as commonly applicable as possible.

(4) Maximum rating, electrical characteristics

The maximum rating, electrical characteristics, etc., of
Model SOP IF can be selected in the same way as models
DIP and SIP IC.

(5) Package power (permissible loss)

The permissible loss of Model SOP IC becomes smaller
than those of models DIP and SIP IC. However, in pack=
aged conditions, heat dissipation from pins to PCB be-
comes larger. Therefore, the permissible loss can be
made larger than that with a single body. In addition, the
loss is greatly influenced by packaged conditions. Con-
sequently, preliminary check with actual package is re-
quired to test actual heat dissipation efficiency. In addi-
tion, be sure to circulate derating referring to Fig. 14 and
particular ambient temperature.

(6) Soldering

1) When you use solder reflow method, use the
temperature profile show in Fig. 15 as a guidline.

2) When you use solder dipping method, finish working
as soon as possible keeping the follwing limit ranges.

Condition
Process Max. . ; .
temperatur ime emperature range
Preheating
o +10°
section 150°C 60sec 140+10°C
Solder bath | 260°C 10sec 240~260°C
(7) Cleaning

1) Use a detergent other than chlorine base ones
(chlorothene, trichloroethylene, etc.) which, once used,
enter in the devices and react with water creating crro-
sive gases such as HCI, thereby moisture-resistance of
the devices may deteriorate.

2) Recommeuded conditions of ultrasonic cleaning are
as follows.

Uitrasonic .
Frequency output Temperature Time
27~29kHz 300W~ 30°C(Max.) 30sec(Max.)

4 ROHM



£/ v 1C/Monolithic ICs

AE=IVTFIRTA Ny =T 1C 12OV T

E3 “%
MIRTFE :
MAXBE | B R " E B
F # 5B 150°C 60sec 140 = 10°C
NS 260°C 10sec 240~260°C
(7) % #

1) #kBHL, BFERBH (yoae>, YL
%) AT 3ERTPICBAL, KERIEL HCILED
BAMAZRERESE, THEMBILDOS I HB-HF
BULEWTLEZZ,

2) BERAFOHREEGUTRIRT EHEY T,

B BEEND = [ B M
27~29kHz 300w Ll L 30°C (Max.) 30 # (Max.)
(8

SOPH IC T3, #Z#0 DIF TSR U SIPHM IC & HEE LT, 4
EE X RHBHFNSF v TETOERMIENIENS,
THEMORARBR CHEIELE T,
Wt () SOP 4 IC DIiEHEE, DEDESVRIELTWET,

Ty v Ty h  RKRE, 25FE, 10085

=B 88 - +65C, 95%RH, 100085

=5 aEESG | +85C, 85% RH, 500k

RAEREE/ N1 7 ZENHN : 50087
(9)7 % — I > TImTFOR KM
SOP W IC &, SAEBSHTEH v XL F T+ -3 T LTV
$TDT, BEET®, N2Futonmrs, HFREL
PERETHEVEIFRLTLEZEY,
(OHRE
L3 SOP S IC DAMRIRTF 1L, N F 4y FAIBEREL T
WB 78, BIFGNS A, RIEFEEEBLTVWETY,
TREEDEINCERIOAVER LAZARICRE LTS
&0,

B 1 0~30°C
SREE © T5%RHLT

¥, REHMBICOVWTRAQ, EHLOBITE HEVL
7,

(8) Resistance to moisture

In the critical test for resistance against moisture, Model

SOP IC becomes slightly inferior to standard models DIP

or SIP IC, because of thinner resin thickness and shorter

distance from external pins to the chip.

The following moisture resistance is guaranteed for our

Model SOP IC.

Pressure cooker: Steam pressure, 2 ata, 100 hours

Resting at high-temp, high humidity: +65°C, 95%RH,
1,000 hours

Life of high-temp, high humidity operation: +85°C,
85%RH, 500 hours

At Max. rated voltage vias: 500 hours

(9) Retention of forming pin shape

The external pins of Model SOP IC are cut, bent and

formed. Be sure not to rebend or deform the pins, other-

wise strength may decrease while advancely affecting

solderability.

(10) Storage

The external pins of our Model SOP IC are treated with

solder metal, aiming at excellent solderability and shelf

life. However, store the IC in dry room-temperature loca-

tion within the following range.

Temperature: 0~30°C

Humidity: 75% RH or less

Be sure to apply first-in, first-out to stock items.
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©® QFP B IC DA LDZE
(1) NPT

1) N FY70-%KICL38E, Fig. 16 ILRTEEY
A771VEBRELTIHERRVET,

. 10R LA
& ] Max. 240C
o 10--15°C/s
D
5
5 150°C 5--10°C/s
a
&
W | RT
30--40" 25-.35"
20-30° |
TIME (s)
Fig. 16

2) NEF 1y TICEBIBE, FHNICERIETS
fERBEVET,
N ETF 1y TOEME : 260°C T 10 BLIA
IR 1 125°CE5°CT5RER
EIREIE ATAERSR 1 BRI
F) TIRF VI TSy by =T, BB ULERET
N FF 4y TEDRBEHZ NLXEMMNT S L,
Nyr=J9597DRETESThHNET, B
SRICBIL T, )L RBEEOEME L, EREKEICSE
3@ THETWALET,
NFYTO-FKICHEWTH, ERIBEANSZ &4
BRETHIITHEN-LET,
(2) I8y —COWE - HEH
1) MBRFICLIWEEN 0.15%LEICEB E, 75

I RETIEZThIHYET,
X 03 .
=0 T QF Ro4
o
2 |
é 0z RF(25°C/65--85% ) »
o T
z Z Nylr—vs5y s Rk
g e
3 o1 pd
[a1]
3
o
w
E o
= O 200 400 600 800 1000

TIME (hr)

Fig. 17 @& 4—R:2R. (QFP 64pin)
(3) FSq1ixyvask
Nyr—=S959 &< ED, ERERTRELLEFS
1INy 7 aEb ZHELTVWET,
1) BEt I, 1BRMLIARICIERC &Y,
2) B 1 BREEBLA-HDIE, 125°C T5HEREO
N=—¥% L TEHRDEIMFEAC SV,

@ Precautions for working QFP type IC
(1) Soldering
1) When you use solder reflow method, use the
temperature profile shown in Fig. 16 as a guidline.
2) When solder dipping method is used, dry up de-
vices before soldering.
Solder dipping conditions: 10 sec or less at 260°C
Drying conditions: 5 hours at 126°C & 5°C
Time for devices allowed to stand after drying up
.1 week or less
Note) If moist plastic flat package devces are sudden-
ly given thermal stress by dipping in the solder, pack-
age cracks may possibly occur. Moistening may prog-
ress even when devices are allowed to stand at normal
conditions of temperature and humidity, because of the
characteristics of the mold resin.
It is also recommended that a drying process is taken
also in the solder reflow method.
(2) Moistening and drying up of package
1) IF moisture content becomes larger than 0.15%, the
package may possibly be cracked.
(3) Dry-pack package
Dry-pack package, packed in dry state, is also avail-
able to prevent cracking of the package.
1) After unpacking, finish soldering the devices within
a week.
2) Once devices remain to stand longer than a week
after unpacking, bake them for 5 hours at 125°C before
soldering.
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® I35y by F—T DRERE
(1) Ity =3I T EDOHRFREGERV HERRE

® Methods of mounting flat package

(1) Recommended methodes of mounting each pack-
age and shipping status.

Ny =3 X 8 A ZE
- ey E— —————| k71t 70k Nounting mathoa
i KNAF TR Y70-K| V.P.SEK | Nr4IT Package ounting methodes Dry-pack
sop—8 | O o o O Shape | Solder dipping| Reflow | v.p.s | 0'9€Mn9| package
a O O O O ron
e o 5 5 5 SoP—8 O O O | O
T8 5 5 o o —14 O O O O
_20 5 o o o —16 O O O O
o 5 5 5 o —18 O O O O
>y 5 5 o o —20 O O O O
2 N 5 N o —22 O O O O
w0 N 5 N o —24 O O O O
SSOP—16 O O O O —% 2 o 2 ©
“2a| O o | ol o ] S Rl B
R— N N ™ o ° SSOP—16 O O O O
T = N N 5 ° —24 O O O @
“on > N N 5 Py QFP—32 N A A O ®
—80 X A A O [ J B 2 2 - o b
—64 X a N O ®
O AT, & BEEAT, X AKX, @F5 /5y 7 aERFD
BES —80 X N o O [ )

(2) EHHEICH IHRRRE
1) NEF 1y TILEBHE
FAZ =l 150°CX60¥ LI E
F197 260°C X 10¥(Max.)
2) Y7a-i&3BE
ISy r— %A 240°CX10 #4(SOP Type)
230°CX 10 #(QFP Type)
3) V.P.SEICL 35E
ISy r—RE  215°CX 308 (Max.)
4) NHOFICEBEE
J— KERBE  260°CX 108 (Max.)
R1£350°CX 3 (Max.)

O:Applicable, & : Conditionally applicable, X : Not applic-
able, @ : Prefer dry-pack package.

(2) Recommended temperatures for each mounting
metbod.
1) Solder dipping

Preheating 150°C X 60sec or more

Dipping 260°CX10sec(Max.)
2) Reflow

Package surface 240°CX10sec(SOP Type)

230°CX10sec(QFP Type)

3) V.P.S )

Package surface 215°CX30sec(Max.)
4) Solder iron

Lead part temperature

260°C X 10sec(Max.) or 350°C X 3sec(Max.)
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® IRWE

@ Packaging Forms

BHEOEFICRULAGEHETMAZIE TV ALV TVET The IC is currently supplied in any of the following pack-

P, BEBADZEEORICIE, Ut THERVEDEL

=&,

PEBDERICE-BREMEERFTLET,
() Fa—73>7Fa% (SOP)
T5AF v I F 21— 7 (HBEALAID) ICBFIZEDH T B HR (antistatic treated)
(BifE © mm) (Unit: mm)

ages. However, please feel free to consult us if you have
plans for automatic insertion.

We are ready to study packaging forms suitable for your
particular requirements.

(1) Tube container package (MF)

The components are carefully arranged in a plastic tube

) Container dimensions Container of units
Number of pins
' / P | AXBXC (mm) per level
c

\\/ 8pin 8 X 4 X280 50

14, 16pin 8 X 4 X280 25

18, 20pin 9.6X4.5X400 25

- ESP— ————— 22, 24pin 9.6X4.5X400 25

BT AX BXC (mm) (@) 28pin 126X 5 X400 20

8pin 8 X 4 X280 50 40pin 15X5.3X430 15
14, 16pin 8 X 4 X280 25
18, 20pin 9.6X 45X 400 25
22, 24pin 9.6X4.5X400 25
28pin 126X 5 X400 20
40pin 15%5.3430 15

(2) 7 — E> J @ik (SOP8~24pin)

(2) Taping package (SOP 8~24 pins)

SOPWIC A BT — T THEREL, ThEU—ILIZEVNEE Model SOP IC is bonded with adhesive tape and wrap-

Hole for adhering

Adhesive tape

(B - mm)

ped onto a reel. (Unit: mm)

Miniflat IC
Sprocket hole

Base tape
(nonadhesive)

Quantity 2 000 pcs/reel
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(B) T2 KRF—EL Jalk (SOP8~16pin)
Ry MROF—FIZSOPHIC 2 Ah, hIN—F—TFT

(3) Emboss taping package (MF8~16pins)
SOP type IC is put in the pocket of a tape, sealed with a
cover tape and wound on to a reel.

#HELT, ThEY-—IZEVEAR

Py
P, [ D, w T
OO @—ﬁ—@ Ak E
HEHEE
Ol | I J_
P A - T,
1 T
(Unit : mm)
SOP 8 SOP 14 SOP 16
A 7.0+ 0.1 7001 7.0+ 0.1
5.7+ 0.1 9.5+ 0.1 10.8 + 0.1
Do $15+3"? $15+3? $15+91
D1 $1.5 Min. $1.5 Min. $1.5 Min.
E 1.75+ 0.1 175+ 0.1 1.75+ 0.1
55+ 0.1 7.5+ 01 7.5+ 0.1
Po 40+ 0.1 40+ 01 4001
Py 8.0+ 0.1 801 0.1 8.0+ 0.1
P2 2001 2001 20+ 0.1
T 03 0.3 0.3
T2 20+ 0.1 2101 21041
w 12003 16.0+ 0.3 16.0 + 0.3
T(Max)
' ]

(Unit : mm)
vare | A B (¢ D E w t o [T(Max)
12mm [330Max | 50Min. | 130202 20.2uin | 1.5min, [12472°] 30£05| 20.4
16mm [330Max | 50Min. | 130202 |20.2uin | 1.5min. [16.472°| 30105 | 24.4

SN
@ EHE
\2AZ
N\ A
e
N

Quantily 2500pcs, reel
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(4) /XL v b (QFP)
WEHD 7y hr—RZENTAN, TheERAERDS
2o

(4) Pallet package (QFP)
ICs are arranged in a hard flat case and stacked.

Number of pins

Case dimensions

Number of units

WP 4 — AHiEk AXB (mm) | 1 x4 ) BB (@)
QFP 32, 44pin 216X116 50
QFP 64pin 256X 116 50
QFP 80pin 256X 116 50
® RHICEL TOBEL

AN 5, HEHBRUNEESEREICESD 5 HBHEY
B (&) CHUTIH0RHET 31881, REC

BRI LETT,

HHE/ Uy T ICHRE, BEMECHYLETH,
—BIFFEOHDHH ET,

EFRALICHMVEEEEN,

HMICOEE LT, M3

AXB (mm) per level
QFP 32, 44pin 216X116 50
QFP 64pin 256X116 50
QFP 80pin 256X116 50
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BA4402/BA4403/BA4404/BA4405

BA4402/BA4403
BA4404/BA4405

BA4402/BA4403/BA4404/BA4405 3, FM S o+ S(EH
»70> bIC KAICELTHAELAZHDT, SVEERD
K—2T Lty bDESFR—LAFLFF 21—+ £ TLEH
IFERTEET,

BA4403/BA4405(t, RF7 > 7, OSCHE, I ¥ @R
ENE LT H1),BAM02/BA44A04 T, & 5 (ZAFCHD N
V¥xvy TERBLTVWET,

ZhomICE, EWCE> QL /sFTILTE, AFCHEED
BE, DELTHIHEOXN EFERBMNICEL > TEVSD
UBZENTEET,

The BA4402/BA4403/BA4404/BA4405 are developed as
the front end ICs for the FM radio receiver and are appli-
cable to a wide range from the potable set of 3V power
supply to the home stereo tuner.

FM 780> bMIKFIC
FM Front End

® 4¥2~:%K / Dimensions (Unit: mm)

BA4402/BA4404
0.2
2205 2.875"
2.0 R1.0 1.0
o I
w [+
s|=
IJ w
S| S T 2] 3] 141 (5T (6] [7] (8] 19
b
R ‘
A= | |
& 7
” 2.540.2 ’I 0.65 o
L 0.85
f 20.32+0.3 < L2

[@ﬂm@m@@ﬂ@l

BA4403/BA4405

0.2
17.08

ah}zw "I c1.0

37 '
® BE 't,':f___"_41234567
1) BHFEREEFE 1.8~9V LKLY 72 Srw W ir U v | W
i 7 |
2) BHENRE LT EY HE B, Al t : i
3) AFCOAE, FHEDAMNC &N BEORUYFTE S, “mw - ‘2:3? 03
15.24+0.3 — -—I1.25
@ Features lf“ P — ;I
1) Voltage range of operating power supply is as wide as
1.8~9V.
2) High gain can be stably generated. [ J::13 @ Applications
3) Optimum model can be se!ected for use according to FMARry b5 % FM pocket radios
AFC and large or small gain. SSAhty k Radio cassette recorders
h—LAFL A Home stereos
® JOv Y44 7% 5L ,/Block Diagrams
BA4402/BA4404 BA4403/BA4405

RF AMP

RF AMP

39k 150F

_______________________

00098—22—A3G541 61
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BA4402/BA4403/BA4404/BA4405

&% Ei7 AVE S g RF7 >
BA4402 SIP9pin 5 32dB N— &
BA4403 SIP7pin 4 32dB N— ZHEH
BA4404 SIP9pin A 38dB I3y aiE
BA4405 SIP7pin 3 38dB I3y

@ BB ATER /Absolute Maximum Ratings (Ta=25C)
Parameter Symbol ’ Limits Unit

BA4403 6

Az (o | ; '
BA4405

HES TS Pd 500 * mw

BERE Topr ' —-25~75 <

RIFRERR Tstg —55~125

* Ta=25CLIETHATAHBEW, 1°CIKDE 50mW KL%,

® E5 A4 Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc =3V)

BA4402/BA4403
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
BESHER lq - 25 40 mA ) - Fig.1
HHEE Vo1 25 40 55 mvV fin =100MHz, 60dBpV Fig.1
HAHEE?2 Vo2 80 120 160 mvV fiNn =100MHz, 100dBuVvV Fig.1
RERRIREE Vosc 180 250 340 | mv Vec =2V Fig.1
RiRFILEE VsTop - 14 16 v - Fig.1
BA4404/BA4405
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
EESER lq — 30 50 mA - Fig.1
HAEBE 1 Vo1 55 80 120 mV fin =100MHz, 60dBuV Fig.1
HHEE?2 Vo2 80 120 160 mV fin =100MHz, 100dBuVv Fig1
BERIREE Vosc 180 250 340 mV Vece =2V Fig.1
RIS E Vstop - 1.4 16 v - Fig.1
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BA4402/BA4403/BA4404/BA4405

o BIFEEEX, Test Circuit

{(
Y

BA4402/BA4403/BA4404/BA4405

RF _AMP

I
L

0sC

N

INPUT

FM SG (D
Zout=75Q

e

15pF
20pF
N—‘.—_

|
|
|
|
|
|
1
]

0 0SC

O OUT

I
'
1

-

470Q

220Q

0.001uF 'L LO.OOU:F
+ &

IO —o0 Voo

Ti:IFT  2153-4095-322 (SUMIDA)
Fig.1 Tz :RF-L  FEM10C-2F6 (SUMIDA)
T3 : OSC-L FEM10C-2F6 (SUMIDA)
o 7 /Application Example
BA4402/BA4404 BA4403/BA4405
RF AMP RF AMP
——D————{ MIX -l[> _I MiIX H osc
S | T ]
[ 2 3 4 [s] 1 2 J + [s] 3
Y m'—Il
I ] RF FT . N % R = 1
w] ks = | s i
gl..._- 3 EJE °-L—:£§E E-L—éi [y
.5 L s
,'/ ------------------ ‘/ ...... | 4 v
out
Fig.2 Fig.3
® ERM4aER Electrical Characteristic Curves
BA4402/BA4403
240 . 200 T
Vee=3V fIN=100MHz
fin=100MHz | Vw=100dBxV
200 160
2 z
; 1% E 120 — —
8 8
E 120 ] E /
S S 80
= / [
g % o
= [
3 3 4
40 /
/ o
% 20 4 60 8 100 120 0 2 4 6 8 1o
INPUT VOLTAGE : Vn(dBuV) SUPPLY VOLTAGE : Veo(V)
Figd4 HMHEE- AHEEHEM Figs5 HAEE1 - TREEHN
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BA4402/BA4403/BA4404/BA4405

200 T
fin=100MHz
Vin=60dBuV —

160

120

80

o

OUTPUT VOLTAGE : Vo2(mV)

0 2 4 6 8 10
SUPPLY VOLTAGE : Vce(V)

Figh HHEE?2 - TEBEM

300 T
Vee =2V

250

150

100

0SC VOLTAGE : Vosc(mV)

0 _J
-50 -2 0 25 50 75 100

AMBIENT TEMPERATURE : Ta('C)

Fig.8 RESRIREE - FIERESMY

BA4404/BA4405
240

T
fIN=100MHz _|
Vee=3V

200

120

80

40 /
/

0 20 40 60 80 100 120

OUTPUT VOLTAGE : Vour(mV)

INPUT VOLTAGE : Vn(dBuV)

Fig10 HATE- ANEFHM

OUTPUT VOLTAGE : Vour(mV) 0SC VOLTAGE : Vosc(mV)

OUTPUT VOLTAGE : Voi1(mV)

500

400

300 4

200

0 2 4 6 8 10
SUPPLY VOLTAGE : Veo(V)

Fig7 BERIRBE- TREEEN

120 :
Vee=3V
V= 70dBuV
100
80
60
40
20 \
0
- 50 —25 0 25 50 75 100
AMBIENT TEMPERATURE : Ta('C)
Fig9 HhEE-- FEBEEMN
200 T
fN=100MHz
Viv=100dBuV
160
120 —_ |
.
80
40
0
0 2 4 6 8 10

SUPPLY VOLTAGE : Vcc(V)

Fig 11 HWHEE 1 - TREE M




BA4402/BA4403/BA4404/BA4405

200 i 500
fin=100MHz =
Vin—60dBLV 7 g
160 400 ;3
. [ — &
z z =
3 3 i
S 10 £ 300 |
w w
—
3 80 3 200
> / >
= o
) v
z / ° E
3 100 a]
>
b
[ I
% 2 ] 6 8 10 % 2 4 3 8 10 e
SUPPLY VOLTAGE : Voc(V) SUPPLY VOLTAGE : Veo(V)
Fig12 HOBE 2 -TREBEHH Fig13 BHMEREE-TRTEEM
300 T 120 :
Vee - 2V Vee=3V
fiv— 100MHz
20 100 V= 70dBuV —|
- ——
s z \
R $ w J
2 >
> ..
- w \
W 150 2 e
: :
g ~_ 3 \
o 100 5
2 a
S =
2
o
50 2
2 0
50 25 0 2 50 7% 100 s 5 % Py T
AMBIENT TEMPERATURE : Ta(C, AMBIENT TEMPERATURE : Ta(C)
Fig14 — B . .
9.14 BRRFRTE - BAEEEE Fig15 wHEE— BEAEEY
BA4402/BA4404
20
18

CAPACITANCE : CaclpF)
(==}

0 1 2 3 4 5
REVERSE VOLTAGE : Vg(V)
Fig16 AFC/NU X vy 7ER—FIINBELEE
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BA4408F

BA4408F

BA4408F(t, 1.5Vt y RAICKHISLAFMT7O I K
RICTY,

RF7> 7ER, Ix4EK, BRREERERR, FAHANY
7@, IF727EEE, AFCENYX vy 7H SRS
hTwEd,

The BA4408F is a FM front-end IC usable for 1.5V set.

o &

)IF7> 7, AFCENY X vy 7ERBLTWS,

AIF7LTOHADI L E—42Z1#330QT, €73y
TJILANADA L E—FL R EEELTWV S,

3) IxHHAIR, EMEFR THHEATE S,

HRFPZLTONAIZALTUHERBE LTV 5,

5) BBRIEARORERI L FU Y ERBL TV 5,

6) MBS B (09VE TEIFRIAE, HEBMFER
0.9~2.0V),

7) 1.5V FM/AM IF 3 2 5 L,IC BA4230AF & & EET %,

@ Features

1) Built-in variable capacitor for IF amplifier and AFC.

2) Output/input impedence of IF amplifier is 330Q,
matching that of a ceramic filter. ‘

3) Mixer output is usable even for a resistance load.

4) A by-pass capacitor of RF amplifier is built in.

5) Built-in feedback capacitor of the local oscillation cir-
cuit.

6) Good reduced power characteristics (Workable down
to 0.9V. Recommended working voltage 0.9~2.0V).

7) Matches 1.5V FM/AM IF system IC, BA4230F.

o A%
1.5VA y Rk HI-FiZF L F

@ Applications
1.5V headphone Hi-Fi stereo players

1i5VFM 7O pFIKNIC
1.5V FM Front End IC

® $1#s~F3%E / Dimensions (Unit : mm)

S [ - -
T e e
- fvf—___.l I._ —J L— -J L— 0.3Min. ——T s
1.2740.2 0.40.1
® 7Oy 44 7% 5L, Block Diagram
BA4408F \__/
RF N 1] T f—114] ve
B 3% E
RF colL [2 —L ——— 0sC f——{13] 0sC
Vee E} _1_-_2__] NC
Vee
vee [4] —{11] F out
$3300
ne [5] ME\ [10] ne
mix ouT [6 ] B
3300
GND E“;J,, Veo oy 8] GND
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BA4408F

@ BB AEM ~Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
TREE Vce 25 v ?ET
B3-FS P4 500 * mw é
#HIEREHRE Topr —25~75 c o
RIFRERE Tstg —55~125 C 2
AFCENhIEE VAFC 3.0 \%

*Ta=26CLLE TEAT BBE,1CICDESmWEEL S

Z\"H-\Ou

©® #EM{E%{E /Recommended Operating Conditions (Ta=25C)

Parameter Symbol Min. Typ. Max. Unit
THREE Vce 0.9 125 | 20 v

® EXHY4FM Electrical Characteristics (Ta=25C, Vg =1.25V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
BESHER la 4.0 6.0 80 mA — Fig.1
IFHHhEE() VOUT 1 15 30 55 mV fin =90MHz, 50dBuV Fig.1
IFHHEER) Vour 2 35 55 75 mV fin =90MHz, 80dBuV Fig.1
IFAAI>E—4>2 2 ZINgF) - 330 — Q - Fig.1
REBRIREE Vosc - 150 - mv fosc =79.3MHz Fig.1
REsRIRIELEEE Vstop - 09 - \Y fosc =79.3MHz Fig.1
AFC #1#4—FK Carc - 10 - pF Vg =1V Fig.1

® ASEEEE,/ Test Circuit

3300

1
i
H i

CH)

-\ SEE/NILEIL
. cARA
%@;&mw»i b
BNC NC
[ia] 2] [ [0 [e] [&
BA4408F
1 2 3 4 5 6 7
! T
: ! [E—
I juu T }E0.0WF
;o.ouF L?@ Ver
T
E L; : RF COIL 21/2 FEM 10C-2F6 (SUMIDA)
& L, : OSC COIL 31/2 FEM 10C-3F6 (SUMIDA)

T 1 FMIFT 2153-4095-322 (SUMIDA)
CF : FM CERAMIC FILTER SFE10.7MAS5 (MURATA)
Fig.1 BPF 76 ~ 108MHz BPWBG6A (SOSHIN)
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BA4408F

©® 5%/ Application Example

IF OUT
AFCOAmr--- '” ——
=

IOp
13 1 I8|

IF OUT

AFCO A~ w-e- —f
10;)!{% _’l”—
FET
8
NC l NC Vce
330Q 3300

A

L /MRS

ANT
ANT RE
1
\% BA4408F ¢
r A H BT
BPF 330Q
I T Vee
=
Vcc
(a) MIXIEKM AT (b) MIX IFT&7iR%
Fig.2
o TOTALLS BB
Ti: AM OCS 4177—216(SUMIDA)
CF; ,CF2 | FM SFE10.7MA5(MURATA)
T2: AM IFT 4175—352(SUMIDA)
AM ANT ~—a CF3:AM PFB455J(MURATA)
HEEE [ T ] Ta:FM DET 4176—208(SUMIDA) Viep
o A LED,
¥ ;L b
. . — FM
O.OI#F‘L . AM
I s 1.5v
" | 330 4TuF ‘ . =3
FM ANT RF . Q ‘|:| i0.0ZZ,UF 0.47;1!: f]oo,lF
1 1
| o ‘? :ﬁ ko I;t
_— —:77[_ 27()‘Q
I 0.22
0.022 uF == ? uF ¢ .
76~108MHz [ 2 6 934 34 6 21 17 »—l +10#F 121F3M1MP10 I +“'7"L
FM FRONT END CF FM AM IF 13 X
o1 1 7 5 0.014F
BA4408F ''[* L [ o BA4230AF 10000F BA1362F e ur

o 16 N R

;o8 13| & |:<’95 1516 10 182 Tl a2 N g
.
1
|

X
F: _T_Li + ?_Nj IS-
L0224
100F=ge O 6.022| T8 L e ©
ufF S 0.47u
0sC = 9.1 1000
0. owF k0 1: pF

100kQ 221 1oom OFF N
k
100k0 MllTE

fo CHECK
0.047

B
HhH

Fig.3
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BA4408F

© &R DA

(1) RF7 > 7[E%

RF7. 7, N—ZEHWD 5P X 2T, /N(/XZT
CFUHERBLTWE T, ANTERRICIEHEEA/ T «
L2 BPR)E&FEHLETH, RFPLTHN—ZEHA
XDEH, HHIE—HLAPT5QOHDEFALT
1RV,

RF7 7OMDERICIE, LCRARBEERELET, o
X—CHEQDRATUTALERET S DS, 2y THE
DOACNR2REBHAEDIINEFERT I EHRI HY)
7,

FM ANT

————— MiX
o1 p-vwtm— BIAS
8PF I
A1,
Vcc
OAOOI;AF 0.1 00\;1F 0. OOIuF
F|g.4

(2) BERRERRY I ¥ Y EEE
BSRERIE, 2y VERIRRERR T, RIREREHE
BY¥3a>FToHERBLTVET,
IXHEBRADZALE, Ny 7 7EREFRITVET,
IxHHhOBFIR, IFTORPERICE3AH THLER
T&EY,

EHRICL3AHOEER, ABIrETT30TERI LR
T7,

—T l—v:c
——

RF MiX —

0sC
BA4408F
6 13
L ii—*lF 10pF =
Vee
o,ovyr;;
Fig.5

(8) IF7> 7E&

IFP. 7EKIE, 287 FTICEWBRIhTEY, €5
Iy TTANEDL L E—E A EBEEEDID, T
TOAEDA L E—4L X %30QICHELTVET,

Vee

330Q w 3300

IF r‘Tg T]_]‘L —IF
— ——
ES . ES

Fig.6

() AFCANY X v v T

FMIEEH DD S H— T FA L TAFCE it B 28D/

D¥vy 7H14 - KERBLTVET,
GNDICHE A h TV E T,

05 }__ZL

il 3 14
10pF == 5PF 100k2  100kQ

f % _L wW—a-FM AR

I0.047,1!-‘
Fig.7
e a1 ILit#
FM IFT (10.7MH2)4176-303 (P-5LG) (SUMIDA)

7/ — K@l

4-6 4t
S E L I S I O T
2% E 2—1 3t
Vee - 1 I_’G —~CNO #R%8 0.09UEW
C=82pF
Q=40
Fig.8
O HKR—KNa—2F
O nonmeassosr o——=0% O
o
@ zZ
<=> N

ouT

o @@@ ;JLI ol o—0f

($RSAET) (40X60mm)

Fig.9

o 5K — MEBACER

BA4408F|(;
TLE g -

BpF | %P A lGaoyouF
TN ek
L, RF =
($R3EE)
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BA4408F

© B4 #hER /Electrical Characteristic Curves

15 15 T
Vee=1.25V
12.5 12.5
g k
210 210
[ =
& &
o o
Z 7.5 z 7.5 —
o
£ S |
& &
25 o5
g g
3 3
2.5 1 2.5
0 0
0 0.5 1 1.5 2 2.5 3 —50 —25 0 25 50 75 100
SUPPLY VOLTAGE : Vce (V) AMBIENT TEMPERATURE : Ta (C)
Fig11 ®ESHER—TRTEEHM Fig12 #EESHER—RARBERY
120 T 120 :
fin=90MHz ¢ Vee=1.25V
Vin=_80dBuV fin=90MHz
Vin=80dBuV
100 100 —
= =
E E
5 80 5 80
3 3
> >
w | w
<] <]
Z 60 2 60
= =
2 40 2 %
= =
p 2
) )
20 / 20
0 0
0 0.5 1 1.5 2 2.5 3 =50 —25 0 25 50 75 100
SUPPLY VOLTAGE : Vcc (V) AMBIENT TEMPERATURE : Ta (C)
Fig13 HABE—FREEIFHE Fig14 HATE—RBRBEHE
600 . 600 :
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500 500
< =
E a0 § 400
3 3
> >
w w
o 300 & 300
e | — <
= =
: — | :
3 200 g 20 ~
o o
100 100
0 0
0 0.5 1 1.5 2 2.5 3 —50 —25 0 25 50 75 100
SUPPLY VOLTAGE : Vce (V) AMBIENT TEMPERATURE : Ta (C)
Fig15 BBRFTE-EREEMHMY Fig16 REsSikEE —FIERE 1
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BA4408F

iosc=l79.3MHz
500 -

fosc DRIFT : A f (kHz)
o

0 0.5 1 1.5 2 2.5 3
SUPPLY VOLTAGE : Vee (V)

Fig17 BHRIREKMEEH —EREENNE

f=1MHz

AFC DIODE CAPACITANGE : Cyc(pF)
>

2

0

0 0.2 0.4 06 0.8 1 1.2 1.4 16 1.8 2
REVERSE VOLTAGE : Vr(V)

Fig.19 AFC ¥ 1 * — FRE—FEHEEHE

120

Vee=1.25V
fin=90MHz

100

OUTPUT VOLTAGE : VouT (mV)
S

L/

20 /

0 20 40 60 80 100 120
INPUT VOLTAGE : Vin (dBuV)

Fig21 WHBE—ANTEHNY
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500F——- fosc=79.3MHz
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o
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—500
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Fig18 RBapstiREKM AL E —FHEBENY
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Q )
g _
g 12
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<
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BA4411/BA4412/BA4413

BA4411/BA4412
BA4413

BA4411/BA4412/BA4413(3, FM7O> kI > FADE
J Uy ICTT,

RF7> 7E, Ix4EK, BBRRER, FAHRNY
7 7 A&, F7> 7EBRBRUAFCERNY X v v 741+~
KoMl ahTuwET,

The BA4411/BA4412/BA4413 are monolithic ICs for FM
tuner front end.

o ik

1) BFERBEEE H2~8VE LW,

2) RF7> 7, MIX, 0SC, OSCiZA/Ny T 7, IFPLF,
AFCERANY X vy 7444 — F%SIP9iniCE &8,
ERICA L2 mFEIICE - TV B,

QNIFFLTOREBILITI L IHZRITHY, HRATBIFY
AT LR T A NRICEDEGRIRT B2 &P TES,

YHIFFTOAEDILE—H> Zi3330QICh>TH
V, €339 7740201 E-FXERBELT
W,

5) MIXtHAik, ERER THERRRETH S,

6) RF7> TDINAIRZXALFLHERBL TV,

7) OSCHBOERIL FoHERE L TV 3,

8) 4T NINF L RBMIXEIRE 2 KA L, OSCiEFAIL/Ny
77, MIXHAICEAF—-FU I v a2 EHRITVWED
T, OSCHOELHF DL AANBUIRIFTH 3,

® A

FMS <4
ZFhty b
A—LAFUF
h—Z2FLF

FM7OMIF
FM Front End

@ #¥¢~H4E / Dimension (Unit : mm)

0.2 +0.1
2.0%) ) 2.815
Jz.o R1.0 c1.0
i [
oo
w1
Sl
Fi|w
EHEN
S| 0T 2] B3] 14T 157 6] [7] Te] 19
w
sz
4 i L
~ 2.5440.2 fif 0.65 0.3
0.85
! 20.3240.3 + k125"
[E:D 0o 0D OU OD O 0D oD ll:Dl
@ Features

1) Wide operating supply voltage (2~8V).

2) RF amplifier, mixer, oscillator, oscillator injection buf-
fer, IF amplifier and AFC variable capacitance diodes
are housed in a 9-pin SIP package with pins arranged
for easy mounting.

3) Three IF amplifier gains may be selected to match the
IF systems or filters used.

4) The I/0 impedance of the IF amplifier is set at 330Q,
matching the impedance of the ceramic filters.

5) The mixer output can be used with a resistive load.

6) RF amplifier with an internal bypass capacitor.

7) Oscillator circuit with a built-in feed back capacitor.

8) Double-balanced mixer circuit with a buffer for oscil-
lator injection and a diode limiter for the mixer output,
minimizes oscillator leakage and improves response
to strong inputs.

@ Applications

FM radios

Radio cassette recorders
Home stereos

Car stereos
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BA4411/BA4412/BA4413

® JOv 447 7L, Block Diagram

BA4411/BA4412/BA4413 =
#
MIX 0se 5
=
i i
/o > 2
vl | T
07 & G O o O [ B o
7
S
@ @R ASER ~ Absolute Maximum Ratings (Ta=25T) ;
Parameter Symbol Limits Unit i
TREE Ve Max. 9.0 Y
B#2-ES Pa 500 * mw
BIERE R Topr —25~75 C
RIPRE#HE Tstg —55~125 T
AFCENHNEE VAFC 3.0

* Ta=26CLIETHEAT 24841, 1CICDE5.0mWERL 3

o #RE){E%#ERecommended Operating Conditions

Parameter Symbol Min. Typ. Max. Unit
THREEEX Vec 20 40 8.0 \

o EX 444 ~Electrical Characteristics (Ta=25C, Vcc =3V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
BIESHER la 55 8.0 10.5 mA — Fig. 1
IF WO EE(BA4411) Vour 7 15 25 MVims | fiN=100MHz, 80dBuV Fig. 1
IF HHEE(BA4412) Vourt 20 35 50 MVyms fin=100MHz, 80dBuV Fig. 1
IF i HEE(BA4413) Vout 32 46 60 MVims | fiN=100MHz, 80dBuV Fig. 1
IFAHDIE-S2Z ZiF — 330 — Q — Fig. 1
BERRIREE Vosc 200 300 400 mv fosc=110.7MHz Fig. 1
14— FRE Carc — 9 — pF V=2V Fig. 1
® FIEBEKE,/Test Circuit

[ dd
B> >

SR/

F
3 BPF : 76~108MHz BPWB6A(SOSHIN)
Ly, L, : FEM10C-2F6 (SUMIDA)
3300 BRI/ SLFIL  IFT:2153-4095-322 (SUMIDA)
CF,, CF : SFE10.7MAS5 (MURATA)

Fig.1
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EHEHY WvioL (e)gbid

AM ANT
i vU v
1000 FM/AM
f .:LL 0.014F ) 1000 o\'_T
104F Leo 70
470 +220 . 0.47uF
RFF% TCR - cF3 T MOS0 g @ﬁ,_
‘ : — : — é i +‘“F
l —;L_ j,_ . e 0.47uF i‘““
2 0 5 3 Lo] 5 2 1 17 12 Lofgr 0 14 156,
FM FRONT END ; CF2 FM/AM IF 3348 FM MPX
BA4411 1 BA4236L nloglinol, BA1332
BA4412 s BA4237L BA1332L
BA4413 ©
5 8 9 . 015 18 313 8 1216 75
B L [
IODFi 5pF N T, [3.9k0 §I
sl g + 2 c
0sc clo i = N
! 0.047 uF > S
! g ll 100k | 224F ik ; Ig
S - =
220k Fo CHECK
51 are

0.047

0.015 3.3k
/IFI

HEINFO S A > BA4236L
FTRINFO4 1 > BA4237L

T, :FM IFT

T, AM IFT

Ty ¢ AM 0SC

T.:FM DET

CF., CF, tFME33 9 7742
CFa i AMES 3y 7710 %

sjdwex3 uoneonddy /[GHM @

evva/eivyva/itivvva



BA4411/BA4412/BA4413

AM ANT
1
I
II]
_ 1000 FM/AM
0.001 4F = Lo.o1uF : — 1000 W, o Fv.:c 6v
* + 0.022 wm—-i u
. #F;
RF T ]
FM ANT i :' CF, T2 oF, :s LED
I
= j§ — f é%lm
LTRE T 71
2 4 6 3 L ]34 6 2 1 1712 07F
b1 FMFRONTEND CF, ; FM/AM IF oy o aF oUT
BA4411 BA4236L IO 01l uF
[}
5 8 9 58 9 14 1613 10 15 18
0.0]22 3.9
mppi SF;F_T _T_ LFL} Ta | kO
.
0sc =
. . 0.022] 547020 ! e
| W ST uF
L $220k0 3
o

I

220k Q) SW,

0.047 uF BPF :88~108MHz SNY-2101 (SUMIDA)  CF,, CF, : FM SFE10.7MA5 (MURATA)
T, :FM IFT 2153-4095-322 (SUMIDA) CF,: AM SFU455B(MURATA)
T, : AM IFT 2150—2173—147(SUMIDA)
Ta : AM 0SC 2157-2239-295 (SUMIDA)
T4 :FM DET 2153-409-090 (SUMIDA)

Hh

Fig.2(b) mSHK— FEEE(BA4411+BA4236L)

© Ej{rERE
NPl | e e
RF7L TUN—ZEWD b T T RET, IN1IXRO BA4413
TOHERARLTVWETY,

ANTEIFRIC (3, #EEBT 2 BPF)E&FEHLET
#, RF7 L THNR—-ZBEWFXD 0, Hhr1E—-4
CANTIQDHDEFAL TSV, 4, CHy b S

4w%w§%:;€

O.OOI#FI
h'(l,\&\,\BPF’&fﬁﬂi‘d'bia‘%éti, hyTYyLgarF
YHYDETT, Fig.3
RF7L7OHHaRICIH, LCRBAEMEERE LT T, 1
A=THEOXTYTALERET DD, 2y TfHE
DAL R 2 REFHFZDATNEFRTHEDRIHY) ;_ :_VCCIF BAL414
£T, 46, IXYARAOH YTV TALF LB z;; BA4412
ICIZAR S ATV E T, : BAd413

(2) 3 % 4 ERH H e
IX YA, EBTLTICEBLTILNT L RBITHER ré;ii:i;

AhTEY, OSCOELIDVEL ATUTAPBELD &

IXPHABICR, F1F-RICEBUI VPRI TH RF—=

D, MANBMHOREER S TVET, BiAS ::il
IXHHAOEFIE, FTORPERICL3EFTLER O
AT, K LHBIBET T30 TEBILETT, Fig 4
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BA4411/BA4412/BA4413

(3) BHERSEIREIE

BEpRRERL @, DL 7 2EMICE 3L E y Y RERE
LTsY, RIREEEEKT 3B-ERRUFE-CRDI> T
CHRICICAB IR TVWET,
IFRYEBEBAOZALI, Ny T7HHRITHY, BAD
BOBEOREER > TWET,

A IFpL=7

IF7> 7ER&IE, ZBT7LTEII v 2F-O0TICLoTH
BREhTWET, AHAOI>E—-42 XiE, ICHEBIEHA
IC&W30QICHESNTHY, €539 I T 1ILEICE
BIBIENTEET,

MIX‘—‘ BUFF}— T

Vee

\_' .
BA4411
BA4412
BA4413
8
lOpFI
Fig5
o O 1Ltk
1) T,:FM IFT (10.7MHz) 2153-4095-322
IC+—y3 4|—=cF (SUMIDA)
2% { 6—4 4t
3—2 10t
Vec <—— 1 6 — GND
22 2—1 3t
i%1@8 0.10UEW
Fig.8
C =82pF
Q=50
3)Ts:AM 0SC  2157-2239-295 (SUMIDA)
VC+—73 4 1c
6—4 7t
20
GND +— 1 6 AM Ve 31 100¢
“HE 0.06UEW
L =250uH
Fig.10
Q=80
5)BPF :FM BPF (76MHz~108MHz)  SNY-2102
GND =— ao—ug—o al—- N (SUMIDA)
’e 6—1 1%t
GND -—— 1o—gﬂ«=6 |_ourd 3 13t
#2718 0.12UEW
Fig.12 C=82pF
RiN=75Q
Rout=750

(B)AFCENY X vy TH1F—F
FMIREH DD SH—TEFE L TAFCE » T 572D/
U vy TE414F - FERBLTWET, 7/ — FAllE
GNDIZHEH&EhTVWE T,

3300 %

Vee

| BA4411

BA4412

L BA4413
3300

Fig.6

BA4411
[ese] [ 3 Ba%aiz

BA4413

1.
1

8 9
10pF = 5pF T 2060 220k
T

IF DET QUT

Pt

Fig.7

0.047uF

2)T, :AM IFT (455kHz) 2150-2173-147
(SUMIDA)

IC - 3 4 — CF
6—4 Tt
AM Vece—{ 2
3—2 116t
1 6 GND :
2—1 60t
#5318 0.06UEW
C = 180pF
Q=100

Fig.9

2153-409-090
(SUMIDA)

[[¢] 3 o4
zi% 3—1 12t
Vec =— 1 Y ﬁg 010 UEW

C=100pF
Q=105

4)T,:FM DET (10.7MH2)
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BA4411/BA4412/BA4413

o B4R~ Electrical Characteristic Curves

12 12
Vee =4V =
BA4412 B
— =
* — 0 BA4412 &
—~ I / 1;
: —] k] L £
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= S 7
a S [m]
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~
I
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Viv —80dBAV L~ four=10.7MHz
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z — s
= £
5 40 — BA4412 < a0 BA4412 |
= H
Lé / — & /
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3 / g
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z 20 38
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BA4424N

BA4424N |, FM 70> hI > FRHICEAREhAEZE /Y
Y9 7I1CTY,

7LTEE, I YER, BHREKEEE, F/Ny TP
7L TRUAFC BAIERRB S 14— REUBREhTL
£,

BA4424N is a monolithic IC developed for the front end
of FM.

o i

1) RF7> 7, 34, BERIRSSR, FNNv 77727,

AFC B4 1+ — FEAE,

2) F L E®M 1~12ch B Z{E]AE,

3) FTINFLABIFxHEHRAL, ZE5HMEEN
%,

4) IXYHNCIS T E1F - REAR.

5) REBRIR/Ny 77 ERE L, BANFEENRE,

6) IFNy I7T7TOHAIE-H2 X132 330QT
HY, ETIVvITANEDILE-—H4L R ERE,

7) E#ﬂﬂibtﬁ&#ﬁﬁ’ébﬁﬁiﬁlﬁ&o

8) IFxHAhhy TV TaALF oY EARR.

9) BERSEIREBOMBRIL F oY EARBL, —iEFE,

10) SIP 9pin D/NBIN Y r— VIS S TH Y, R
ICENL - B3I,

® Features

1) A RF amplifier, mixer, local oscillator, IF buffer
amplifier and a diode for AFC are built in.

e 0y 744 7% 5 .L,/Block Diagram

FM/TVZO IR
FM/TV Front End

® 512~F%Rl/Dimensions (Unit : mm)

220132 285!

1
e
o

o

Sl

RE

gé’ﬂr

L—i @J %5
20324-03*' 0.85 )

125

|n:|:|u:nu:r:u:nu:uu:uu:|:|u:nu:n|

2) TV frequency 170~225MHz are receivable.

3) A double-balance type mixer in use improves 2-
signal characteristics.

4) A clamp diode is built in mixer output.

5) A local oscillation buffer is built in, for improving
intensive-input characteristics.

6) The output impedance of the IF buffer amplifier is
330 Q, matching with the impedance of the cera-
mic filter.

7) Mixer output is operable also with a resistance
load.

8) A mixer input coupling capacitor is built in.

9) A feedback capacitor for the local oscillation cir-
cuit is built in, in 1-pin type.

10) This IC is mounted in a small package of SIP 9
pins, in a pin layout suitable for packaging.

BA4424N

=

%r%

| BIASI

o - _0s0

RF IN BYPASS RF MIX
ouUT  ouT

O T2 T T 187 o] [ Lel e

GND IF OUT AFC  0SC Ve
DIODE
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BA4424N

©® 3R KFEHN ./ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
FREE Vee 7.0 \'
it Py 500 mw
BEREER Topr —25~+75 ‘C
RIFBREEE Tstg —55~+4125 °C
AFC ENINEE Vi 5.0 v

* Ta=25CLIETHEAT 318818, 1°CICDE 50mW 2L 3,

©® H#IZEI{ES 1t Recommended Operating Conditions (Ta=25°C)

Parameter Symbol

Min.

Typ.

Max.

Unit

FHERERE Vce

1.6

4.0

6.0

\"

® EXR Y514/ Electrical Characteristics
- [ERY1E/DC Characteristics (Ta=25°C, Vcc=4V, E{ES i FER)

Pin No. Symbol Typ. Unit Test Circuit
1 Vy 05 v Fig.1
2 Vo 1.2 Y Fig.1
3 Va 38 v Fig.1
4 \'Z 4.0 Vv Fig.1
5 Vs 0 % Fig.1
6 Ve 33 v Fig.1
7 V7 0 Vv Fig.1
8 Vg 3.9 \ Fig.1
9 Vo 4.0 \ Fig.1

- 7444/ AC Characteristics (Ta=25°C, Vcc=4V)

Parameter Symbol | Min. Typ. Max. Unit Condition Test Circuit
EESHERBER la 2.6 45 72 | mA Fig.1
HAORBMEE Vo 30 50 72 | mVims| fg=98MHz 100dBuV Fig.1
RERRIREE Vosc 200 400 630 | mVims | fosc=108.7MHz % Rs=0Q Fig.1
izl Gve 31 36 42 | dB fq=98MHz, 55dBu V Fig.1
REBRIRE L EE Vstop — 0.9 12 | Vpc ¥ Rg=0Q Fig.1
AFC 414 — FRE CAFC — 13 — | pF Vi=2Vp¢ Fig.1
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© AIFE M/ Test Circuit

r=--1

B

o] [e] 1] L?_l Ll wmr e

arFo;F
ﬁR;=2ﬂ%
15

"II} B LA
33p.[1 L2 ‘ \A% ’Vosc

Vee

lo

-

T0.01,, 104

e

® EHmTFDEH
DFM ANT AD%F
@RF 7> TINAINRIEF :
@RF 7> THOAFRT -
@OMIX HHEF
®GND #F

®IF 7> THBIETF
@DAFC BZ 1+ — RigT
®O0SC #F
®vVce WF

-0
GND
330
-~
CF
T

#1zt2 L. BBMERBE. BBRERSLBEAERIR=00LT 2,

Fig.1

! BPF FZH#t ZIN=75Q

INAINZ AL F YT iEs
RF FEAMEER # 136

CIFT RIS ETH
1 IC @ GND &%
. ZouTt=330Q

HY— REF (7/ — FIETIEAREET GND &)

| BB RIREIREI RS (S
LIC DERRT
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BA4424N

® &£EIEDEE

(1) RF7>7E

RF 7> TRN—=ZEHD LTI RETLTTT,
ANT EIR&(C 43 E@EB 7 1 L2 (BPF) S£2FEBALET
», RF7>THX—-ZBEHARD LD, HHh1>E-4F
AN TEQDHDEFAL TS,

%/, DCHy hEhTVWEWBPF 2EHT3B45 L,
Hy TV FALFUoHHFBETT,
RF7>7OHAERICIE, LCRFARBEERELET,
1X—THEDAT) T XLERET DD, 2y Tt
EOIINR2RERFEZOIINEFERT 3 RN H
WET, &b, IFHEBRADHy T FTaALFo Yk
ICICABENTWET, RF7>TDINA XA F 4
WEREEFMORVHDEFERL, AHRAID BPF Dkt
mAE#H L, 5pin (GND) ICEBHEDSHETH, <hbd
ERER/INE =213 5pin S OBRERS IR A LV
2UCLTT AW,

(2) IFHER
IXFHYEBELATUNT IR TER SN THY, OSC
DELDIVLES ATV T ABES DL E>TVET,
IFYHABICE LI T - FICLBY I v 2 DRI THY,
BANBMOREER >TVET,

BUFF 0SC

RF
BIAS

H
}A
Hr

Fig.3

IXYHOOATR, IFTORPERICLIERHTHER
AlRET T, AR LABIETTI0TERNILETT,
(3) REBRIRMEIE
BEsiREEE, L7 2ERICL3ERALE Yy Y RIE
BREALTHY, RIEEREERTS5B—ERRSB—C
BOaALFoH R ICICAEEhTWET,
IXHEBADEAICR/N Y T HIEITHY, BANE
DEMENREEBE>TVET,

Rs U AEBISMERATYT, FEMICODVWTR+HEREL
TEREHL T &L,

MIX

Fig.4

4) IFNy 777 7EK

FNy 777 TEBRRII v ZAOTICE > THRS
hTVwET, HH1E—-4> X3 ICASIC LY 330Q
ICRREShTHY, €I v I T4 NRICEBTEIED
T&%7,

l——’1F
=
%

330
MIX 2

Fig.5

(5) AFC HRAIZREBH 1A —F
FMBREHAD S H—TEFIHLTAFC EPIF 270D
AIEREBFIA—-FERBLTVWET, 7/ — Nt
GND IS h TV ET,
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IF DET OUT

Fig.6

o FRLDEE

(1) ISHAEEECELT
SRBEREOGIIHEETNE LD EREL TS T,
ZHERICH > TR S SICHED THRBETSICBAVET,
SMTTERREREESE LT IHERICE 281, S0 H
57, BERELEDHAMGIBARVTLEMICD/INTY
FEEEBLTHOEY Y ERTRELTLCEZ Y,
T, BEECELE LTS TRTALHBIRTET
BUECADTITHRLEE L,

2) BFEEREEHERICOVT
BFEREEHEANTH NI, BERRREOE@EENT—
ICOEEHEEEBEF RIS h TV E T, HEEICELE L
T, ERERORBERRIETEELAN, 2hE60
HEENTIBEEOIBLEEBRIE) LA,

(3) RF7>7

ANT HF&ICIE BPFEEFERALETY, RF7 2 THN—
AEWFRXDE®D, HAIE-—42 I 75Q0HD %
FRALTLEEW, £/, DCHy FEhTWELV BPF
EEAT3HAE, hy TV TALTFUOYPRETT,
INAIXZAL T AARIO BPF ORI L,
ZhSEFER/INE— 2L 5pin » S5 DERE RIS E IR
hnwkd /e —-RBICLTL A3V GREREBRO
&5 % GNDDFIEL),

(4) IFYAEFICOVT
IxgHAARER, IFTOE ERICLIAHTHEHT
HETT Y, FIfg, —EEEBMICEELEITOTCIEEI»VE
T7,

(5) REBRMRIFICOVT
TEFHEOHEEH S L 8pin (0SC) ICH T 3RIRL
NIVDREETHIZIENTEET, ThilIE 8pin &2
7 ERRICIER (BQ~8+Q) ¥ Ah3 ERENEEET
To 1L, 2> 7BBO Q&L TICEAL TORKRS®
KOWTRFHMCEBLTEDERTEE BBV LET,

(6) IFINy TpFLFTIZDNT

IFNy 777 TOHRFEEEFA L OB ERE
T3BAICE, BRICHEMEIENMEhEVE S ICEEL<
FEBLHICHEBVWLET,

(7) EBOCR71LZICEALT
TBBETAUICEBATIERICKYEER T E CBRENE
TE30T, VeCH#F (9pin) & MIX OUT #F (3pin)
(4pin) EICREMERBALLEWTL &V, £/, 9pin
& RFout #i5F (3pin) FIDEH L 3pin EE D 2pin EE
SHECESEVWEDICEHEELTLZE L,
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BA4424N

© EX 45/ Electrical Characteristic Curves
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BA4110

BA411

BA4110K, H—AFLH*, 32—-Sv It 8B EDL
HICEAR LAFM-FEE/ Y v 7ICTT,
SUFIL AL A — 2N, AGCH 1), AFCH 1 & EFM
F1—FELTRELEEALOBEERBLTVET,
S CEEHAICKE S 1 XPEDREBRICKETESY
ThI2—-F4LTEEHBLTVETOT, EBOEWVFM
SIFYRF LBEPAREE L > TV ET, FRERAICH
RN, NSy = SEFALTVETOT, 7Y EIE
BN MIBRTBIENTEET,

The BA4110 is a monolithic IC for FM-IF amplifier devel-
oped for use in carstereos and music centers.

L7

1)/NBIF FYNy r—JEFALTVWEDTE Y b/
BIEPER B,

2)BEHEAVI NI 2 —T 1> THEEERE,

3)PAOEATA M/ A X, BB/ 1 X, BEABSY K
E-V&&bHTNELTES,

4)I 1T AL TRBDANESLALEEZ SN S,

5)32—-F 4 T ILPBERABRREBEEASN S,

6) ANEEMIL-—T1 >/ RREDAEEZASN
%,

7)Y STFNLANLA—ZHAPDOVTEY, BRI T LA
2 ILFTL I HBAI13S0N L bO—JUESISEL TV S,

8)AFCH AN DWVTW 3,

9)70> hIX KHAGCHANFDWVT WS,

100 EBETH B,

M) EEHLALTH B,

12) S/INAF R,

13) BEXTH 3,

14) EHEEEED LV,

A

IRV

ms %+ @
9N

Dyt ke

a—v

*
L
-y

FM-IF > X5 L4LIC
FM-IF System IC

® 4~ iR/ Dimensions (Unit : mm)

19.5+0.1 . 2.8+0.1

2.0 R1.0

5.8+0.1

9.9+0.5

—4 L—x.zu—o.z 0.55 ’.]

19.05+0.3

13 5 7 9 11 1315

2 4 6 8 10 12 14 16

@ Features

1) Compact, zigzag pin package contributes to com-
pact equipment design.

2) Built-in soft muting function of sound output.

3) Enables high degree of suppression of white noise
during weak signal reception, noise between sta-
tions and side peak noise in the case of detuned
condition.

4) Variable input signal level at a time when muting
starts.

5) Variable muting maximum sound attenuation.

6) Variable muting slope with respect to input signal
level.

7) A signal meter output is provided which is suitable for
use as a control signal for the ROHM BA1350 multi-
plexer.

8) AFC output.

9) AGC output for front-end control.

10) High sensitivity.

11) Hiéh output level.

12) Good S/N ratio.

13) Low distortion.

14) Wide supply voltage range.

@ Applications
Car radios

Car stereos
Music centers
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BA4110

® ik @ Functions
1) FMAIFHEIR, Y3y 4 1) FM IF amplifier and limiter.
2) 74— F3F v 2) Quadrature Qetecton
s 3) AFC and tuning meter output.
9 AFC, Fa—=TX—ilN 4) AGC output.
4) AGCH A : 5) Signal level meter output.
5) T FILANILA—2HAH 6) Muting for weak signal reception.

7) Muting for detuned conditions.

6) BANEI 1 —FT 127
TVBERESS 2 —T 1Y

® JOv 744 7% 5 .L,/Block Diagram

+Vee Vref 1Four 74— FKIN

Oz Q3 Qs i

3 BAt10

Ahn4 7R

2
172 .
w172 ) 2 %3 #4 %5 RO\ )z DN gl 71— F D) ouTPuUT
e AMP, AME, AME. AME AME, AME AME. B F
1

LN LA LAV
DET, DET, DET, AMP p BAMUTER
AnGnND < By
4 j’r

DX 74—’—‘0 HHRIGND
AGC U -5 AFC7527
K547 P K747 [ 1 K Het]
- I ]
Orts O1s O O7 Qs
AGC LA A =5 Ia-7q427 AFC MUTE
Hh Hh Hh Hh arra-LAh

SYIN - - B Jfomin R Rt

@ 3R K TEH ~Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
TREE Vce 14 v
EE 3PS Pd 500 * mw
BB Topr —25~75 C
RIFREHE Tstg —55~150 T

*Ta=26CLIETHEAT BEE,1CICOE5.0mMWER LS

o B AV /Electrical Characteristics (Ta=25C, Vcc =9V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
fEREE LR Vce 6 9 12 Vbc - Fig.15
EIESHER la 10 22 37 mA | AN Fig.15
J3IyFq TR Vin - 25 34 dBuv | —3dB Fig.15
BEHHL AL Vout 320 380 440 MmVyms | 100%MOD, 1kHz, ViN =100dBrV Fig.15
HHER THD - 0.2 1.2 % 100%MOD, 1kHz, Vin=100dBuV Fig.15
EEMME’ S/N 65 80 - dB 100%MOD, Vin=100dBHV Fig.15
AMHNEE AMR 45 60 - dB - Fig.15
WK Rout 238 39 5.0 kQ - Fig.15
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o ER AV $E /Electrical Characteristic Curves
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BA4110

6.0
ViN=100dBx V -
5.0 = 5.0
§ ViN=0dBuV
% 4.0 < 4.0
2 = e
2 i || vw=s0d BV s
> 3.0 ~ = 3.0
) \ 8
4 N =
¥ 3
w
4 2.0 8 2.0
3 ViN=60dBV K
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4
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® 1.0 1.0
Vin=0dBsV | VIN=100dBu V
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0 — 0
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® AIFEEELRE, Test Circuit
2.7KQ
+9vDC L, AFCHi 11
L= 10kQ
L c, 0.0474F_|+
0.047uF 22K ; 4.7uF,
& L BA4110 s On_On
0-047"?1 REILTH T
3 7
500 -I_-_.é
£1 $2 3 EX) #5 #6 N ERAN
0047F e 2 e, 2 e, 2 Jave. 2 Tave, 2 Jave, > i ik
0.01xF
LA LAl AL
500 4 DET DET DET W
(R K
AGC ’V":/:” 5o AFCy5. 7
4 v PN FIA47 ket T
| l
16 15 v 14
AGCH ~ (B)La=LaatLen
v AN,
c a X g 27kQ
0 -3 X ; X ha C.
g
OIHFe & 330F 8 & 0.014F 4.7uF e 5
H Ls
21y O23713-0%
Fig.15 0216-000-001
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© [E 324 B DRREA

MIFFPL 7

IF7>7, ZB7T76EBTHBRLTVWET,

7 THIBIR%80dBT, AR I I v 44KATEALT
J4—KRS3F 4 UIvRTPCTINEESEHT EEDIC,IF
ToTADNBRNATREPITTOET,
ADNATRABER,IF7 THADFHEL NI Tl
dh, BEE26VEL->TVET,

Q74— FF+vUIva77
F7THADPSOX vV TESE T £ — FIF v 1&KE
BAHANTREEHIC, BEAXvUT7ESERVYRHL
inpSHALTWET, IF7 > THAICH LIpinIFEH
TI3#10dBO 7> THIEN S £ ¥, IpinlFHHDHA
ITUE—42 i, #400QELE>TUVET,

(B) 74— K5 F v kA

J4—RKIF v REEEE, FTINF ANEBRNER
BTHEEL, VIyaT7 7ThronEEx+VT7ESER
%, 9pin-11pinfIC S S W 24823 %58 L T90° B4
EhAF v VTEBICINRIyFLTEEBEILE
THRELTWET,

BE1IpIng + — FESADEF R, SHMFHORABI T
(& > T13pin Vrer & ZIFREMDKI48VICNSI 7 XS h
£7,

@ RZRTLT

JA—KSF v REAED SDEFESELTLNT X
DEFBUEFAY 2 —LIALZEVY I Ia—-F1>7T
EfT-o>TVWET, I 2—7 1> 7HML, 5pin-GNDRSIK
M EBPINFABRICE - T bO—ILEhE T (Fig.16
28), SpinEfild, Spind — 7> D& EH2IVICAE T
HEShTWET, SpinkiHhOBIEEEIZ, 1A
REFC13pin Vier & X IZRAIBEDK4BVICE TS A TH
W, BASE-F 2 ARLIEMIKQELE S TWVET, K
ZhTLTFIBE LTIRHHB0ABH Y £ 7,

(5) T F I L ANIKRKEETE
CEXBRDIFT > TN 5 5 5B S B RUIERDIF7 >
THH%E, 413y 2kO07CRYHLIFX v U 7ES

©® SHFVT EBSDFNEA (Fig 172:68)
Ci:AhhyFurdarso4
R1:IF7> 7 AhiE#
ZOEMICEL > TIFFoTDADI o E—H 2 ANk
EEhEd, LV ->TRIBOEAI E-4 2 RIS
- THERBEEREL, 1>E—4> ATy F L T%lE
PBIUEFHYET, BRICESTI v T T LR PR

0
&\
N
\ NN N B
__ 10 N = Rs-g
% \\\\ 10K
; 20 \\\ — 28
= NN
% 50K
N
30 100K

40
0 i.0 2.0 3.0 4.0 5.0
Ve THROUGH 27KQ (V)

Fig16 31— 1> bO—IVEBE—
Ia1-bMRER

DE—TBEIZE > TLNIVBHETY, LANVRBER
FARLTHALTWET, 15pinL NJL 4 — 2 HP,

I3IyakOTHDEE->THY, BAHBORALANIL
HHRKSIVEI ST TTHLIICABHELTVET,

(6) AGCH @3

BT TIPSO TFILLANIBHETY, BAHDEIC
16pin ZEEBAICFIE T T, BADBICRBEERI.8V
ICEELTWET,

(7) AFCH A EIRE

AFCT7 > 7THAIR, REHAER—DOEBEEBREE-T
WET, BRE7pin-13pinEEROERMBETEASNDD
T,AFCEEE, I 21— FHEBOREVAIRET T, 7pinDC
Ehri, AEARIC13pin Vier& I3 IZE— & & +) $94.8VIC
BoTWET, BIARICIE, RABDCEMEFDLICLT
TVETI S TENBEIICAEBEBE L TWE T, 7pin
DCEMAVFTY I TEh3 EH S FREERBICL -
T, 14pin 2 —F 1> JHhE, HATVOEMIZE & L
7,

(8) AMEEILER

ABLRELERE, TEHREEEBEEEY 2+ -5 14—
RICEWHBERLTWET, ERMICIE, 12pin Veols F&E
[ETHOVE CICASBIEREEICE>TWVWET,

ENhTWVWBEXIZIIIB0QEDIFTL AL,

C1,C3: IFFLTINATAQINAISZAL T
BENATRIFPLTOREBENATAICHEWT,IF7
THADPSDIFX v+ ) PES, RUZOMBOSEKES
BAEGNDANANZALTWET, COEENESLT
BEIFFLTOBENRREE LN ET, 02T
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HELTERABBECTCh-bDOEFERTIVED
HVET,

Rz : AGCH A& RN
16pinAGCHAEE & ZDIEMEICL > THANKEI 2
—F 429D, Ia-T1TBRBANESLNIVER
ELET, HIZE, COERELWNESLLT S L, 16pin-
GNDREIERr AL, ThICHBF LT, 14pin 1 —F
1> THNESIE LIFB 0, SEEBAIMEIEMLT
WEET, Thabb, IOBE, Ia-T1TRBA
HEBLANBEBALNLANICET LT (Fig.23%8
),

L#=#"> T, 16pin-GNDEE#ICE > T, Y7 bIa—
FALCTEREDANY I v TBEERETSZ
ENTEBEDBVATT, AGCHHEERUAGCH N

DI ADBEICOVTIR, ZOEREETZTHHIOMV
LUTOZEELARIY, T2a—FT1273>bA-ILD
FOICEBEITBIERIBEAEE(EETT,

Ca: AGCEBETEBAO>TY
AGCH A BHMERIF7 > THADIFE v U 7ESELAN
IRHERRICTEYHLTWS 0, CattERIh Ty
AWEES, ZOHTFICKIFE v ) PREIEBO KRS T -
TLEVWET, LEF>TZOALTFUYPNETES
&, CORFKENANALENTIC, FEAREINT
LES W, SAFNAESITLEELEIGREESELTH
ZThhHIET,

Ra: VT FILANI X —2HHEFRR
BADBIL—F 7B 3, ADESLALY
3.-FALURRBORER AT IERTT, HlZ
iE, COEmENESCLTVESETE, YTFLANL
X — 2 HABEICHYE T 515pin-GNDEERDO A HE

BLANNLICHTIHENIEAL, ChICLEY ST,
14pin: 1 —7 1 > THAESIE T3 EROMAHSE
BRHAXT 30, BEAEMANESLNILOBEIZ
KEL L > TWEE T (Fig2288), ¥ JFL AN
A—aHNECOEREEATHREAEEIETRE
TEDT, Ia—FT1THMIRILICAETII LY
AJRET T o VU FILANA—2HHERNT, HBBO
MPXDO 2 bO—IEfTDI EER, LNILA—-2EF
S4J¢ B E &I, 15pin-GNDRE I EFHEIRR 2 b+
MENBZNDT, COBEICIIICHAETREL-ELY,
HBHAE LIEREERIVDENIHYET,

Cs: LANIWA—SHHEETFBAITH
LARHEIRRH D IS - 2 IF % v ) PIEEORAX £
DEDEEAREERNERRSETVET, COEFK
EWVWE,14pin 2 —F 4 THAIID - EERERS
PIa—FT4 THNALEVHETEATZ & EHIC,
STFNLANN A —-2HIDANICEREbRE &)
7,

Ra: I1—F > JHhaMER
32-FTACTHNDEFRRR T ZDEIKRZ VL,
2T 1 VBRI DY), NSV ERESH
DESDIEFRDEN L E T, HREIATRKQTT,

Ce: Ia—FT1>JHAFEERBOFLH
I1-FACTHNCEEh TV BERE/ 1 XKD &
GNDANL/NXZLTWET, 32—T1>7HACE
BEPEDERI T TEEBLT, HHhEhTLES
728, SINFE LY, Ry T/ 4 XCLBETIH
RETHIEPHUET,

Rs: I 1—7 ¢ > JRBERARIKM
14pin: 1 —F ¢ > JHAE,BpIn KR N7 TABE
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ORICERE S hEpIn ALBRERBLT, Ia—-T 1>
THABEICHT AR LT TADBRENIL bO—
WELET THDOE, COEMETEABZIELICEST,
ANEBLALMI 2T 1> TREBDAREEZD
ZEDPTEET, HlalE, COEMENSLTVEE
T &,6pinAHEFRAFEML, SHEHAMESEML
T CDBE, ADEELANNIIHTEII2—T127
BWEBODEIL, KE<A-AZEILENET, ZODE
MEHETNWAELLETE, M4pinIa—F 1> THN
PRABEETCENGYE>TWBIZH P LD ST, 5pin-
GNDREHICE > THELES 21— 7 1 > T RABME
ENEShEL G ETOTEEPVLETY (Fig218H8),

Cr:Xa—Fq4>INAxZxaFoH%
Rs& IS, LPFER L, KRR NP TADICO- X
TR EGNDANAIINZALTVE T, ZOEHFNEV
EBPINICRE A MR, RA M7 THEBLTERE
ENEREOY, E-FEEIRELTLEVET, &
o, COEHREVIEEICIEI 2 -7 1 > THRBROBME
PRGN ET,

Re: X 1—F 1 > I RABRRARIERN
COEICE > TERESHRUEBRMOI -T2 TR
AREEBPRIESIET, flAECOEENEICLTY
2ET &, SpInERNEML, KA LT TOEE/NA
TALANLES EFIFTVWEETOT, HAMKICESN
ATAPEE LY, RAMTLTOT7THERKE
{BE>TWVWEET, LEP>TIDHAEICE, I2—7
LI CTRARRRBRNESC G2 EICEVET
(Fig.16, 18, 205:fR),

. H MUTE OFF
1 on

20

L~ AN i ; I

;
T
0 bt ; mEEH
1
; A I
20 ; NN !

]
50 I IR R
1K 10K 100K ™ 1oM

RESISTOR: Rs-6 ()

OUTPUT RESPONSE : Vo(dB)

Fig.18 Rs-c dH#&iEHH L NI,
Ia1- PRAKESR

Cs:F4I 77V AHALTLY

SpintE A L E— 4L AP HBKQELE>TVETD
T,CeDETTA I 77V ADBEHIRESNE
To HHEZDEHRDE T THREBICAT L AV ILF &1
Eh3eE, EEOMETIAOLEDICHREXTLAEN
L—YashBohEthi, COBEICKE, Cee MR
(A, bUCENARTLAR/IIL—2 32D B5h
BREMVNSLEERIVEFHNET,

Co: AFCHAHFERBEALFLH

7pinh SHD SN BRFESECGNDANS/IZL TV
T, WIHERATUFTY, ZOEHI/NEVE, AFCH
HCEEEEIPEYETOT, 7O I FARBEL
FEAILERBREROBERY COKBRERESIC
Lo TERESIFBIEILLY), BERVILFINRER
U-Ba ERBOBEEIRATLEVE T, 4, %R
EEEENrSHDE, Y1 FRERRIBESELTLED
ZEbHVET, CHOBEICKRAALTWBICERA LD
S5FI1—FT1 TP BEETOT, EREREHNL
NUBBShELSENET,

R7: 3 21—F 1> JHERARIER
7pin-13pinfICfANL, I 21—7 > JEHK EAFCRE
ERBTIIENTEET, HIAE, JOEENECL
TWEETE, 31T 1 T8EEBIEELENIY, AFCRE
Bh&L &) 7 (Fig.19888),

Cio: ABLE(LEB/NI/NZ2OLF Y

Rs: #>E> JiE#

IFTO 1 RAILCAHFIHRER ICH VT, 1E-F>2

BiEELALTLTVET, COEENE<TEE, HiR
BEROQDENNEL B8, FIBIrETLET, &
DBEHNDERIRES T TH, REHDIGEDL
¥7, £/, ABOETICEWIa—FT 1> TEHESH
FNELLLET L, MpIng + — FESLANXLOET
LT, BANBETHZICHP DS T, 14pin 1 —
FHAICDCEEAFAHTLEY, SEHAEIMELTL
FVETOTEEPDETT,

Re: # EX TR
IFTO 2 RAILCAFIHIRAFRICH W T I > E—F 2 X
MESTLTVET, 2RATILDIE-F 2 XL
BEEBIcH LT 1RV ESEFEERLETOT,
FERICED I LICHLT, ZOBEICEE4REEDTE
HLET,

L2,L3, C11,C12 0 IFT
BEHNDOEHE REHNEER, DT+ —K5F %
BEIILDQAL->TREALERESTVET, OT
LOQDEEKRE THEMBEHNBEERRE LN E
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T, EAORIMERY, HEEMECHICELLLET,
LA s THFNSFINL A4 > B FIICE > TEY
LQOEICHETIVEFHBVET,
L1 : #4838
pINDIFX v UT7EBSEAAL, ZOMREEN YT b
LET7+—FEBELT, 74— K5F +REEIRAH
ALTWwEYT, IFAmMpHEAL SEHEx v+ ) 72 INY H
LTVWETOT, IFAMpH RRELIZBEICE Y- K
EDEBIFVLETT,
Cis: ERNA/NZXOLF 4
La: BRFa -1

©® EEEDRE

(1) 12pinichl 2 5 BEE, 6~12VELEWEFSEETHEA
TBEENTEET, VETHE, RBORELEBEN B
WTWETOTICABRERNICKREICE>TWVET,
1 URIICIE, RIEEHD SFH—TH6.5~7.0V(E
BETCIV 9T LTL B35S, ZOMENEREELTT
it, BREHNDOSBEBEMIRECBONE( LB YD
NEY,

(2 AL

BEEALALE, ISEAERBISRL TV ERDS
&, IFTO1 L0 FAEEIC & v) $3300mY (100% MOD) 715
S5hET,

BEHDLALE, HFTESBROD BIFT1RIAIILDE
L EL T EE, 5pin—GNDRED I 2 —F 1 > TRKE
FRASKREICL > TBELET,

(3) 3
WEBIERFDS/N I3 H)80dBF2E (100% MOD) & § Chi-
EERLTWET, BBANM, BERAICHEITZ/ 1 ILAN
Wig, YVIPIa-FT12TI&oT, BRICHKETEE
£

(4) EXx
11pin-13pinOEIAI MV EHEL T, BEY L STFHEE
HeZelldy) BRFADHEE#0.3% (100% MOD) 181
ADIBEH0.1% (100% MOD) HES5hE T,

(5) HAERL NI
BREHALANUPBRAICED LSOOIV ERELET
&, HABERL NIVIE, 13pin Vier& IZITREM D#)4.8V
Eh)ET,

BADVIyFoTER
VIMIa—-F1 T ERINTVWBHEICIL, 16pin-
GNDRIDAGCH HBFIEMICE > T, AHYI v 1>
T RERETIENTEET, HlAiE, TOERE
MECLTWEETE, ADVI T TRRIBEY

(
[t
C

10.5 10.6 10.7 10.8 10.5
| 0.2 \\ ~
“o.4 \x 2.2K0 |

-0.6

AFC OUTPUT:V,_,5 (V)

50KQ 10KQ | 3.9KQ

CARRIER FREQUENCY : fin (MHz)

Fig19 R7-13lC & ZAFCHNDETE

BANBNEBITLET, VIbIa-FT 12T 58 EHmS
hEWBEICE, ICORFANLANILTRE25dBUVD A
HAVIyF12TE€2REE->TVET,

(7) AFC

AFCOBI R UBE X, IFTOS LD 4 1> &, Tpin-
13pinfllD I 2 —7 1 > THBREEMICL > TEELE
E
IFTI1LDFA 2R, T EL TR TRBTE T,
ATILDOT AU, BBERDLANILEEROFRE EICK
TE L, AFCO4FME(L 7pin-13pin IKHETHRET 3 H1E
5T, 7pin-13pin [IEHfE &, AFCH A DRAR IFFig.19
WRTESBRGREEY £T, ZOENMMBEICL > TAFC
BUERARTIEEICN, BBICI 1T THELE
ELEFTOTEEIDETT,

24 v FDOON/OFFIZ& - TAFCE IR Z 3B HIC I,
ONBED L ELERIC 1 5DCL AL £ OFFREDFE AFC
ADBFICHNBDCLANNER—ICHE L THRED
&4 E T, TpinAFCH 1 IZFFARF13pin V rer & IZ IZE TR
ELBEHIICHELTVETDOT, AFC OFFBEFIZIE V rer
#FODCL NI HFEDAFCAHBFICHrH B LI ICX
1y FEBEBRL T LTV,

% /-, AFC OFFRFIC7pin&E A — 7> DEFICLTHEET
&, REBDALAN, BHERORKEEB EHBOFOE
BEF—BULELS EBZENMBYET, 2DBEICHE,
AFC OFFB§IC,FE AFCA N FOA NI L E—-H L X
YT 3ARH7PIn-GNDREICFHINE N 3 & 5 ICER %18
LT EEN,

(8) AGC

16pin AGCH N 13, EEEFBROHDEFEL->TVE
TOTAFRHFICSLS, EBHHREALRLS, ABTH
ESNARELHAPETOET HAAHALANILLTTUH,
EHIBVODCH A EL > TWET, FEICAGCE DT 535
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IS, Z1402I2E5T, R’RAXZDIBDACKSH %
FIBRWTHRBEY S T,

O Ia—F7127

2a-FT12T7l, RATIHBERICE ST, HBHE
ETBRZ T T EHABHREBDLHDI2—F 1>
THABRRICE VR LTVWET,

RRALT 2L TiE,6pinh S5 FAT 2HIHE R EMET S &
ZDOFEPETTIEFRY2-—LT7LTT, BEREBOS
KfE35pin-GNDREHEMIC K WEREL T, D & %, Fig.
BICRT 51U, BREIAZVERABEREBL A%
BNEY, $LIDEE, BEHALANLHRBEOELS
Y LETOTEEIVETT,

6pini3 EH1ERF, ZITVFE B - TH V) HIHE % 12 14pin
2274 > THNEE & 14pin-6pinfElikIL TR E V) &
Fo Lt 5T, 14pin-6pinflliiifE 2 EAD EI 2 —F 1
SUHNDERICHE L AHHERBEIED S0, 22—
TACTRERDARIEDDIEILEYET, HlAIZ
DEEZNETDIE, ARBAZEVET, DK
MEICEDI 2 —T 1 > TREEDDERE LT 5,
BHEEHEVKRESLETE, 32a-T 1> THAEE
PRAELSTH, Ia-T1VTRRAERENIBSLE
ChEYVET,

® [,/ Application Example

1000

32T THNERS BRI —T > THAE,
BANBEI -7 1> JHNEORERTEK L, 14pind
SHALTWET,

BREI 2 —T TN, BRBAFCHE AN EVELL
FiohaE, BEBEICHULTAFCHNEVETI ST
THERBICEDOVEERHMLT, 3a~FT 1> JHh%
BREATVETE|ZE LT ET, COI1—T 1> T0#E
I$, AFCOMEERHBIZT 1L E, 7pin-13pin FEIEHIE
TEAEL X T, HBEETE R 7pin-13pin KM TERT
5HNEETT (Fig218H),

BANBEI 21— 7 1 > T DL, 16pin-GNDREIAGCH
BRI &, 15pin-GNDRSI S J FIL LRI X — R E TR
METHELET, THHDBAGCHNERIRMTI 2 —
T4 TBRBANLANILVORE, YTFNLNILA—28A
FEACANEEHN I 2T+ TRREOARDRE %
TVWET, AGCHHERERIE, TN@EENEIILTY
EETEI 1T 1 P IRBAALANLIEEBADRICET
LTVWEET,

FEUTFNLANL A —FEATFERIEZOEENECLT
WEETE, ANESHI1-—F (> TREEOIENI
M3 LI/ ENET,

V7FM
H+
68K 3300
0.0014 INPUT
sarrzzk PR \ 200!
MPX-IC
AGC[AFC |GND BAI350
22K

3 9
asba-iY GND
5 1
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o EE Y4514 EhE5/ Electrical Characteristic Curves

300

BANDWIDTH : BW (KHz)
7

200
AN

0 1K 2K 5K 10K 20K 50K 100K
RESISTOR: R,- 15 (2)

Fig.21 Ry- sl dIa—7 ¢ J@ga> ba—-Jb

T T T
fin=1KHz 100%MOD
0 Vo
MUTE OFF 7
r 4 7

ol |5

8 2 o

~ 5

4 //

z ETRN

g NN\

@ 40

& 22K N

= —

2 R

&

-1

© & \\ — NOISE
80
—20 0 20 2 60 80

INPUT LEVEL:Vin (dBKV)

Fig23 Ruslickd3Ia—Fc>7a>bO-0

—T—T
fiv=1KHz 100%MOD
Vo
0 }MUTE OFF -
e
EV.£57
\0/ A&
B 2 U
Z
\ /
3 50K \\
% —40 pr— \
X
E A NN
2 ~N N
2
& 60 2K - NOISE |
—80
-20 0 20 4 60 80

INPUT LEVEL: Vi ( dBEV)

Fig25 Rgclc&dIa—F>7a>bA-N

T T T T
f in=1kHz 100%MOD
Vo
0 |-MUTE OFF
g -20 L 10K \
8 /NN
g ook L/ \\
g 0 \\
5 ~\
5 ‘\\‘
© 60 J_NOISE |
N
~80
—20 0 20 40 60 80

INPUT LEVEL:ViN (dB&V)

Fig22 Rsall&dIa—-Fr>7a>ba-N

T T T
fin=1kHz 100%MOD
0 Vo
- MUTE OFF >
— o
I~
g 7
@ / \\
] 15K
g 40 / \
& - N
§ \ \\\ 1
3 K N
—60 ~ " NOISE
—80
-20 0 20 40 60 80

INPUT LEVEL :Vin (dBEV)

Fig24 Risalcd®d3Ia—F¢>¥a>ba—n
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C.F

gl

il

{ Vee

LZ% SFE 10.7MA

c. L

0.047 T l

GND

Rio 22K
G

- L
o
>
o
BYINT— - SIS ing i TR

Re 22K
M

n

o
& 4

%1 I2—7 1> JOFFAHTF
%2 I a1—F 1 THDEF

-

Fig.26 BA4110/5A A — K EEE

) [HE

IFT-1 IFT-2

>~—Tr—e

2 3 40216-000-001, 0213-713-026

Fig27 ISHE—K/Ixg—>L 417 M

#1325 ¢ > JOFFA%T
H2 Ta-T 4L THNKTF
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10.7MHz

OUTPUT LEVEL: Vo, NOISE (dBm)

RaOHM | 5 &=

BA4110

AFC

@
SH

[ ]

3 Y

:

;

s o
- Y
°

9vDC

MUTE
LAWA=F V
THDX — % S
%13I2—74>%7 OFF ADEFT
GNDICEETEIa— M OFFIZEY T,
Fig28 BA4110fSAAK— KRIEX
T T 1
Vee=9V Vee=9V
fIN=10.7MHz m:xo.mm'*
fm =400Hz fm=400Hz -1
FALYT P RFY s
0 =
10 = E
MUTE OFF / // =
20 ]
N =
0 O\ 2 6 r S M.
© 5 UTE
w
[}
50 |—— MUTE ON NS <4 AN A0
5 /
60 —~ S X 7
=V NOISE = / \
70 g 2
=
80 3 <
90 0 V
—20—:0 0 10 20 30 40 50 60 70 80 90 —20—10 0 10 20 30 40 50 60 70 80 90
IF INPUT LEVEL: VN (dBAV) IF INPUT LEVEL: ViN ( dBrV)
Fig29 ISHAR— KOAHAIHE Fig.30 [CHEX— ROZHFAH DY
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o FAEDFR

(1) AR LOEE

RIEHHO SFHMEEERT 3154, 14pin-6pinfD 7 «
WEABEBICE ST, 24 —TP 1L —2DEIEERD
J2-TACTHRIBIBINTLEI 0, X1 —T(E
SICMIS LA SFRMEBAPBS G LN ET, 2D
ORI DD S FHM 8RS h 31845213, 6pinE GND
ICELRX M7 TDIa—F 1> THEEEF T LTHL
PDEFHIET,

RQEETLZ

BA4110i3, SVFIBE 6 -L7 > TERBL VBN T
BESAEBUTHIRT > 7, FEETRMICES LA
WEDICLTHLLEYHUET, CDE-HBEDLEHEIL
BRI ILCOT 1 L2 2HATEIETT, CRT ¢

LE2EBAShIBEICE, BREO ROy FITERT 50
BrHIET,

Q) 7V P EBERLEDEE

BA4110(3, B LA ICL > TRIRE#RS L7V, 5%
NHLEERL ZEDHY ET, RBIRICDOVTIZFFICGNDS
1> OEBEIAREL, HHESERPANIBED Yy T Ll
WEDBNZ— T BDENFBYIET, £, BRBEDE
B4V TRTIIHFHDIDIE-F 2 RIELY,
BRLEREMIPEBSAEI 1Y), RRRTOBMEDT
WO RETBZENHBDT, ThHDY— FRPEST
1213, TEHLEBELSLTHBEDGHNET,
EBBEELT, Fig2TIlBAR— KNa—2fHlERLT
WET,
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BA4230AF

BA4230AF

BA4230AF {3, 1.5Vt v b BICHIS L ZFM/AM-IFY 27
LICTT,

FMERIS, EB7> TICLBIFFPLTEER, FTNINT>
Y 4 — F5F v i@EERRUTBANIFL 2 — bEED
SHEEhTVWET,

AMERIE, BEBRIREIRE, &£ TIL/NT > AE X X HHEEE,
IF7> 7EE, #EEERCAGCHB A SHBRSh TV E
Fo

2D, FM/AMOF 1 —=> J&RRMH, LEDKZ 1
NAREERBELTVET,

The BA4230AF is an FM/AM-IF system IC usable for
1.5V FM/AM set.

o ¥R

1) BEHMEICER TV S (09VE TEIERTAE, HREE
1.0V~2.0V),

2R BOHNEBFEHE ->THY, FMOLAITRIBEA T
O44H5FBAFCICHIETE B,

JYFMI 1 —F s> VREEEABL, Fa—Z> TR
/A APBANED/ A XEBRTE D,

4 FMOREAR 7 + — FI7F +BEREFRBL TV S,

5) AM® OSCH &, MIXEIFE, REEEEARFEL TV
3,

6) AMERNOO— /SN T 1L AHFEEE I TV,

7) FM/AMD /N> KY)# 713, DCEENDON/OFFTATH
ZENTES,

8) FM/AMHH A 1 S FHAICE > THY, RA1yFhLL
TMPXEICHERTE S,

9 FM/AMOF 1 —Z L JRRARIANEARBL TS
V), FMBAHMREIE/ SIDERETH B,

10)1.5VFM70O> k I > KIC BA4408F, 1.5V FMZ 7

LATILFTL I HIC BAI3E2F L & BB T 5,

o fig
1.5VAy Rk U HI-FiZF L A

1.5V FM/AM-IF > X7 L IC
1.5V FM/AM-IF System IC

® #i5~HEX /Dimensions (Unit : mm)

11.240.3

1817 16 15 14 13 12 11 10

HEHAHHAR

.440.2

@ Features

1) Superb reduced power characteristic (Workable
down to 0.9V. Recommended voltage range is
1.0V~2.0V).

2) Provided with 2 system output terminals, and usable
for AFCs of upper and lower sides heterodynes of
FM.

3) Built-in with FM muting function, enabling to reduce
tuning noise between stations and noise at weak
input.

4) The FM demodulation employs quadrature system.

5) Built-in with AM OSC circuit, MIX circuit and detec-
tion circuit.

6) Used to determine the AM frequency characteristics
in the low band.

7) FM/AM band can be switched by ON/OFF of the DC
voltage.

8) FM/AM outputs are of one terminal type, enabling to
be connected to MPX without a switch.

9) Built-in with a FM/AM tuning display driver, and FM
weak input forced monaural is possible.

10) Well matched to the BA4408F (1.5V FM front end IC)
and the BA1362F (1.5V FM stereo multiplexer IC).

® Applications
1.5V headphone Hi-Fi stereo players
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BA4230AF

® JOv 44755 L,/ Block Diagram

BA4230AF
N
amoscl 18} anD
aM vee[2 17]LED
AM ANT INY 3 16| AGC
AM Mix ouT[4 EAM FILTER
GNDE:L [14]FMm MuTE
*_._‘J N 13]aF out
am F in[E] » [13]aF ou
2 £
M F N7 § < B L-l12)AF out
5 =
I amp BYPass[8 ]| Z m z [11]vee
T
E
IF AMP BYPAss[8 |- — Hio]Fm pET coiL
@ EXB KTEH ~Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit
EREE Ve (Max) 25 \
H#ZEPS Py 500 * mw
EhEIR A §6 B Topr —25~75 K
RIFREEHE Tstg —55~125 [
¥ Ta=25CLILETHAT3HBE51,1CICDESMWERB LS
o HRE{E%4,Recommended Operating Conditions (Ta=25°C)
Parameter Symbol Min. Typ. Max. Unit
EEEE Vece 1.0 1.25 2.0 v
o EXAVIHE
_/FM Electrical Characteristics (Ta=25C, Voc=1.25V, fiN=10.7MHz, f,,=400Hz, Af=22.5kHz, V;y=100dB uV)
Parameter Symbol Min. Typ. Max. Unit Conditions
EESIFTR lq — 7 8.5 mA MUTE OFF, A/
BiEHD Vo 40 55 70 mVims ViN =100dBuV
LERFEER THD - 0.2 0.6 % VIN =100dBHV
iEep e =14 S/N 56 60 - dB Vin =100dB vV
—3dBY I F 4> JRE|  VIN(lim) 33 36 39 dBuvV VouTt =—3dB
STHRE \'/N 41 46 51 dBHV I =1mA
Ia—-bATRBE Vm 50 54 58 dBuv -
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BA4230AF

® E§HE,/AM Electrical Characteristics (fiN=1000kHz, fm=400Hz, MOD=30%, VIN=74dB u V)

Parameter Symbol Min. Typ. Max. Unit Conditions

EESHER 1) = 55 75 mA ‘AN

Wi H Vo 35 45 55 MVims | VINS=74dBuV
LERAKER THD - 1.0 20 % VIN=74dBuV
ESuSt S/N 44 48 - dB VIN=74dBuV

I=3: 4 S 10 15 - dBuV | Vo=10mVrms

ST BE VL 14 18 22 dBuV | I;=1mA

o AIFEEE /Test Circuit
Vieo 3V AFor  AFoy

T (a
A
7100k 001 .D" 0.1uF fou,_-

+22 0 022 g T,

3000

: AM OSC 4177—216 (SUMIDA)
: AM IET 4175—352 (SUMIDA)

: FM DET 4176—208 (SUMIDA)

: AM CERAMIC FILLER (PFB455J MURATA)

AM ANT
- Ve
. _"“ :L + FM
001uF = ’ AM ° 16V
i 47uF i’f ] 2o
FM_ANT  RF | = $3300 T. CF, T L oo22,F 0474F i1 0OuF
| ll .
i CF, | 1 % ﬁ/
! i ? i h 4
N
s ooz2uF i 100pF o i 2700
022 9
104F 47uF
76~108MHz [2 6 934 # 621 AP On g213 1 7] oL
1 FM FRONT END ;, CF, 7 FM AM IF FM Mpx 0014F
BA4OSF | ek oI’ BA4230AF LI Bawmezr ¥ a7.F
6o
7 8 13 14| H % 15 16 14 10 1812")‘1 5; 3 421 o1 R
i N iui Ts ? e ? ;J;:“
10pF oo 0A022;4FI § 5 S= &0 ! 1=}
pf 4
0S¢ i I§ 27 [uF| 047uF 1= 25 liooo
; 001uF pF
i 2100k 100kQ J,OFF
100kQ) M Amyre
0047 - fo CHECK
KF % T, :AM 0SC 4117-216 (SUMIDA) GF, CF, :FM SFE10.7MA5 (MURATA)

T, :AM IFT 4175-352 (SUMIDA) CF; @AM PFB455J (MURATA)
T, :FM DET 4176-208 (SUMIDA)

Fig.2
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BA4230AF

©® EjfEriEs

(1) FM/AM7 > 7

IFPL 73, 287> TTHRINTHY, AH1E-
BLREHVTIVvITANRIIREEEDZ LD, FMTR
#300Q, AMTIRHI2KQICERES N TV E T,

% 7=, FM/AMODOYIR Z 13FEE 7 > 7O ERDON/OFFT
T-oTVWET,

FM IF IN AM IF IN
f 3 é—g————-o Vee
l RDAMPA
F«KTJ—T—«/W—BMS
30002
2kﬂ%
BIAS

l_d o108 09
FM AM
0.022uF 0.022 uF

1]

Fig.3

(2) FMARiE EI3R R Ot 1R

FMiREEIRRIZ 7 + — RS F v R EHFAL, HhEmRE
#¥5kQ T, BHRHENDEEILH0.6V(1IVE) TT, 12pinihH
31— FHPEDT, 13pnBHIEI 21— MBEWTY,
¥/, AMOHAIE13pinh SDAHEhET,

T~Vct or GND —_—
AF OUT
o1

0.01 uF

£

Fig.4

(3) FMI 2 — h[EIRR

FM3 5 — FEEIE, FMIFLANLOAESISELT, H
HIEME#ON/OFF L, IFLANLDP/NEIVWEEIZA—F 1
FTHAPBERT LD ICHEET,

*7-, 14pin%E GNDIC#EW T D E I 2 —7 1 > JF £ OFFY
B3ZENTEET,

13 AF OUT
FM IF - -|FMDET' l—’ AF AMP [ °_L’
{ T To.onue

SokQ

Fig5

(4) AMEERRIREIRE R U X ¥ Y[R

AMEERRIREIFR IS, ZEBEEETHEE I A TVET, iR
1L EICHIEIE, BRI TILD 2 K% AM Ve &
1piInDEICHALET,

AMI X HEIRIEZTILNS O 2B %#FB L, ANTH» 5D
ADRBILFoHTIINICAAL, IFHHHRIFTICL
Vapinh5HALET,

AM ANT

3
0.0ZZF .
o~ osc éa S
AM OSCI '
?{ 47/‘Fzz+ i_i’l:‘
77 M Vee
Fig.6
(5) AMAR;E EIP& K (FAGCEIEA

AMIZEEIRR 1, ZEHER THER S, RFHD EARRE
H1kQ E15pindAF I > FoHICL 2 TNTH Y b &
h*d,

N Ay hEhERERDE, AF7LTEET13pink 5
WAShET, (BH, AMIREHDIZ12pind 5 IEHD &,
hEthA,)

1, BEHAODCLANDOKESICLY, ¥ YHEEE,
IF7> 7ICAGCE DI TWVWET,

AM IF

OAF OUT

MIX, IF AMP

C _ijs
o.ozz,ml
100kQ
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BA4230AF

(6) FM/AMF 5 — = > % &R;RBLED K5 1 JEBRUZ 0D
G E R

FM/AMOF 21— = > Y RRAICLEDE K51 T332 &
NTCEET, 1L, ZOBEICE, BIERICK)2VE
TOEEEBMIRTIVENIHYET,

£, BADBOFMIFL A/ A X EEBT S0,
17pin& FA L TFMYILF 7L 7 4 (BA1362F) % 5&#l €
JSNICT B ENTEET, 17pinHICIRF1dBOE
ATV ADERGTHIET,

® 1 JL{t
(1) FM IFT (10.7MHz) 4176-303 (P-5LG) (SUMIDA)

4—6 4t
IC+— 3 4 —=CF
, 3—2 11t
2—-1 3t
Vecw—i{ 1 6 —=GND
2% 0.09UEW

C=82pF
Q=40

(2) FM DET(10.7MHz) 4176-208 (P-5LG) (SUMIDA)

FM/AMF 1 — = > JRREI

BANBHE/ SEM BA1362F

LSYNC DET—I L vcrl
——
Ilz —ila—AM Vee

17

451' BA4230AF

Fig.8

(3) AM OSC(796kHz) 4177-216 (P-5LG) (SUMIDA)

ve~3 4 b—1c 6—4 8t
2{:% %: 1-3 13t

GND=— 1 6 |—=AM Vcc

1##& 0.05UEW

L=250uH
Q=50

(4) AM IFT(455kHz) 4175-352 (P-5LG) (SUMIDA)

6—4 26t
o 3017; T o 4p—=cF  3-—2 98t
2‘;1'_? AM Vee=—] 2{% é_q 2—1 80t
— o Log |
anl °| ##m 0.09UEW ! 6 [0 f;?i;googauew
C=100pF =180p
Q=50 Q=35
OERK—F/iy—H o CH K — FEBRAER
LED(0) MUTE
© I O . 10uF 0.022uF 0.01uF
GND(9)(©) © 5 T TN == oo
o »+ 2 + T +22;4F - T
© © © © 8 : 0.014F
: 0.0224F M
1] 02pF| BA4230AF DET
T Lo T 10uF
E L1 am —H=
T osc 2 101F —| | 0.0224F
E " —}—o0.022uF
= — FT "
OF2
O
GasEmE) (i)

Fig.10
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BA4230AF

© BT IEAh4E /Electrical Characteristic Curves

120 T
12 £=10.7MHz
MOD = 400Hz
DEV=30%
10 100 Voutr=—3dB
E /FM E &
o 2 g Bl
2 8 &
s = =
£ =
|§ / AM £ 1'?%
£ 61— % 60 ﬂ
o w
e > I8
5 il 9
@ 4 E NS
g H
) -
(=]
2 20 S
]
0 F
O 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3 <
SUPPLY VOLTAGE : Vec (V) SUPPLY VOLTAGE : Vcc (V) z
. = e . 7
Fig.11 BEERER-TREEHM4 Fig12 FMY X5 ¢ > VB — B REE MY I
120 6 :
Vee=1.25V f=10.7MHz
£=10.7MHz ~ MOD = 400Hz
100 MOD = 400Hz s DEV=30%
DEV=30% S S Vin=80dBxV
S:: ~ Vour=—3dB '3_:
3 -
R g 4
z &
3 2
Z
= (%}
2 60 o 3
8 E
a [=}
E | z
E - g 2
= T
- J
<
20} 5 1
0—
0 0
—50 —25 0 25 50 75 100 0 0.5 1 1.5 2 2.5 3
AMBIENT TEMPERATURE : Ta('C) SUPPLY VOLTAGE : Vee (V)
Fig13 FMU I 57 ¢ > F i —EIHBEY Fig14 FME2SRFEER-THREESHE
6 120
=10.7MHz
Vee=1.25V ; MOD= 400Hz
< f=10.7MHz ; DEV=30%
S MOD=400Hz _| 100 Vin=80dBuV
= DEV=30%
E_ ViN=80dBuV s
§ L >§ 80
o .
° ¢
3 3 5 60
o e /
2 (=
(=}
< [ 5
I o
2
51 20
e
Y% s o % 50 75 100 %o 08 NN
AMBIENT TEMPERATURE : Ta (C) SUPPLY VOLTAGE ; Ves (V)
Fig.15 FMLEi8%EE — FEEE M Fig16 FMREHNEE-FTEEEIFH
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BA4230AF

OUTPUT VOLTAGE : Voyr (dB)

OUTPUT VOLTAGE : Vout (V)

TOTAL HARMONIC DISTORTION : THD (%)

120 T
Vee=1.25V
f=10.7MHz
MOD = 400Hz

100 DEV=30% |
Vin=80dBuV

80

60
)
20
0—50 —25 0 25 50 75 100
AMBIENT TEMPERATURE : Ta (C)
Fig17 FMiREHHEE-BABEBESYE

40

Ve =125V
f=107MHz

20 MOD = 400Hz

DEV=30%
MUTE ON
0
S+N
-20
-
—40 '/
60 N
N
— 803 20 40 60 80 100 120
INPUT VOLTAGE : V,, (dBuV)
Fig19 FMigEHHBE - AHBERSME
(MUTE ON)
6
Ve =126V
5 f=107MHz
V,=80dBuV
MOD = 400Hz
4
3
2
1 /
ob—=
0 20 40 60 80 100 120

DEVIATION : DEV (kHz)
Fig21 FM2SREER— TREMHN

OUTPUT VOLTAGE : Voyt, (dB)

40 Vo= 125V
f=107MHz
20 MOD = 400Hz
DEF =30%
MUTE OFF
0 S+N
—20
i
—40 \\
— 60 —
N
—80
0 20 40 60 80 100 120
INPUT VOLTAGE : V,, (dBuV)
Fig18 FMiEEHHEE - ANEEHME
(MUTE OFF)
a0
Vee=1.25V
£=10.7MHz
% MOD : )
. FMA400Hz30%
g AM 1kHz30%
o
2 0
AN
5
2
B \ L/
IS
g v
a-10
o
-3
<
—60
—805 20 40 e 8 100 120
INPUT VOLTAGE : Vin (dBxV)
Fig.20 FM AM#NELL— A HEBE4SM
6 T
1=1000kHz
. MOD = 400Hz
S DEV=30%
a Vin=80dBuV
=
g 4
2
[2<
o
%
a 3
)
Z
[=}
g 2
<
I
: \
<
g 3
S
i 0.5 1 1.5 2 2.5 3

SUPPLY VOLTAGE : Vce (V)

Fig22 AMEERKRER-TREEIHMN




BA4230AF

OUTPUT VOLTAGE : Vg (mV)

OUTPUT VOLTAGE : Vour (dB)

Vee=1.25V
f=1000kHz
MOD =400Hz |

DEV=30%
V,y=80dBuV

N

TOTAL HARMONIC DISTORTION : THD(%)
A

0

—50

—25 0

25

50 75 100

AMBIENT TEMPERATURE : Ta(C)

Fig23 AM&ERKEER - BEBEEMY

60

Voo=125V
f=1000kHz
50{MOD=400Hz g
DEV=30% //
V,,=80dBuV ———
40 o
30
2
10
0
—80 -2 0

25

50 75 100

AMBIENT TEMPERATURE : Ta (°C)

Fig.25 AMig:EHDEE - FEBE

40
Voo =125V
f = 1000kHz
20 MOD = 400Hz
DEV=30%
o Ry = 20kQ
S+N
—20 //
—a N
0 ~
N
— 60
—80
0 20 40 60 80 100 120

INPUT VOLTAGE : V,,(dB V)
Fig.27 AMBEHDEE - ANEEHM

OUTPUT VOLTAGE : Vour (dB)

60 f=1000kHz
MOD =400Hz

= 50 DEV=30%
z V,y=80dBV
5
5
> 40
¢ /
(&}
< 30 {
|
o
>
= 20
2
[\
5
S 10

0

0 05 5 2 25 3

SUPPLY VOLTAGE : Veg(V)

Fig.24 AMBREHHEE—-TREETiHE

40
Ve =125V
= 1000kHz
20 MOD = 400Hz
DEV=30%
o Ry=50Q .,
S+N
2 A
4 \
—40 ™.
~
\,__//N
— 60
— 80

0 20 40 60 80 100 120

INPUT VOLTAGE : V,, (dBxV)

Fig.26 AMIREHNEE - ANTERY

12

. Ve =126V

S = 1000kHz

2 10 Mod frequency

= 400Hz

z 1kHz

g 8 V,y =80dBuV

o

e

2 6 MOD = 400Hz ™|
/

&) le

z /-

g «

£ / P

i ) /// 1kHz

g \_./&

F oo

0 20 40 60 80 100 120

MODULATION : MOD(% )
Fig.28 AM2EBEEE TR
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BA4236L/BA4237L

BA4236L
BA4237L

BA4236L/BA4237L I3, FM HAD SFEHMEIF DS D
WIS KB &5 ICEREL L FM/AM-IF Y X5 LB IC TF,
FM SR EE 7> FICLB IF 7 TEE, TIN5
AWT +— RS F v REBERRCBEANIF I 21— FE
PSBEENTVWET,

F72, AM SIIEBRRERE, ¥ TN IABIxHH
B, IF 7> 7HER, HREEREKU AGC BEiRD SHEBREh
TVET, ’

CHOBEPICFM/AMDF 12— 7 LED 5 A4T& ¥ 3
LED RIAN\RF —F 4 A7 TEARBLTVET,

The BA4236L/BA4237L are FM/AM-IF system ICs de-
signed so that S-shaped characteristic of FM output is
respectively reverse.

o K&

1) EHT3 AFCERICIECT, FMEHD SFHME%E
EHD2EH» SBIRT B ENTE S, BA4236L IE
HAANFOF 1212, BA4STL IR TRINTOZ 1 21C
WIS LTW3,

2) BYEFERTESED 2. 7~12V E[EV,

3) AM DEA DM (AGC) FEVAABIhTVS (¥
+> b AGC #RH),

4) FMBANI 1 - FEIEERBLTWS 0, RBE/
1 ACHABDOY 1 FE— VR BRT DI ENTE B,
2N 21— MEIRIZSHEBZ 1 v F T ON/OFF T& 3,

5) FM/AM RRAXTAR I NERABLTVW3 18, B

ELED # A& €32 ENTE B,

FM/AM AP 1 IRFHACE->THY, PRI X A

vy FHUTREE (MPX %) (CIEFTE 3,

AM BHOREBEIS MR ERRFERITTHY, FM

RUAM BDOEOMIL L -BAEBEEEL-EB I L

FT&ED, ThickY, MPXBIRENDIERKIBBICE

3,

8) FM/AM /3> RiJ#a z 1, DC EE®D ON/OFF T1T
S2TENTES,

6

~

7

~

FM/AM-IF> X5 LA IC
FM/AM-IF System Amplifier

@ 4 5~H% R,/ Dimensions (Unit : mm)

220702 28+0.1
20 R1.0 ‘ c10
—e/‘
0| e
S| &
H|w Q
o =) =
O] T
+ -
. 127402 055 g -
_fLrerzoz _om ]
2150+03
T
2754025
136 79 111315617
24 6 810121416 18
® Features

1) The S-shaped characteristic of FM output can be
selected regularly or reversely according to the
AFC circuit to be used. The BA4236L is for upper
heterodyne, and the BA4237L.is for lower heter-
odyne.

2) Wide range of working power supply voltage (2.7~
12V).

3) Superb in strong input characteristic (AGC) of AM
(employs shunt AGC).

4) As it is built-in with FM weak input muting circuit,
noise between stations and side peak at the de-
tuned time can be reduced. This muting circuit can
be switched ON/OFF by an external switch.

5) As it is built-in with a display driver of FM/AM tun-
ings, LED can be lighted on directly.

6) One terminal puts out both FM/AM outputs, enabl-
ing it to be connected to the following stage (for in-
stance, MPX, etc.) without a switch.

7) Provided with a frequency setting terminal exclusive
use for AM. Accordingly independent frequency
characteristics for FM and AM can be obtained. As
a result, its connection to the MPX circuit becomes
sinple.

8) FM/AM bands can be switched by means of
ON/OFF switching of DC voltage.
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BA4236L/BA4237L

o fi& ® Applications
FM/AM 4 Hty b FM/AM radio cassette tape recorder
F—LAFLH Home stereo player

® JOv 44795 L/Block Diagram

v 05[] N
EIAM Vee
3] |
L[Z]aM Mix oUT
RF GND[ 5 | 5
i —1{6]Am IF IN
M IF IN[7 VAN
f IF AMP —{8]BYPass
BYPASSE
FM DET [10]Fm ouap
AF ouT[11f+
LEVEL DET |[AF AmP Bl
cc
MUTE [13——HmuT
AM DET }—{14]AM DET ouT
AGC[15) ACC
16| AM AF IN
LEDfi7]
18]AF GND
©® X B ATEN. / Absolute Maximum Ratings (Ta=25°C)
Parameter Symbol Limits Unit
EREE Vce 16 Vv
Bz -ES Pqd 550™ mw
HIERE&HE Topr —25~+75 °C
RIFRE#HE Tstg —55~+125 °C
* Ta=25CLIETHERAT3HBAIE, 1°CICDES5mW 5K LD
©® #HIRF){E%& 4/ Recommended Operating Conditions (Ta=25°C)
Parameter Symbol Min. Typ. Max. Unit. Conditions

EREE Vee 2.7 6 12 %

® EXHIEHE,/FM Electrical Characteristics
(Ta=25°C, Vcc=5.5V, VIN=100dB u V, fiN=10.7MHZz, fm=1kHz, DEV=30%, Af=122.5kHz)

Parameter Symbol Min. Typ. Max. Unit. Conditions Tes Circuit
E|IESHER lq — 9 14 mA MUTE OFF Fig.1
WwEHh Vour 70 100 130 mvV — Fig.1
LEREER THD - 0.06 0.25 % - Fig.1
ESxMEL S/N 64 70 - dB - Fig.1
RONM 109
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BA4236L/BA4237L

® EX K454/ FM Electrical Characteristics
(Ta=25°C, Vgc=5.5V, VIN=100dB u V, fiN=10.7MHz, fm=1kHz, DEV=30%, Af=122.5kHz)

Parameter Symbol Min. Typ. Max. Unit Conditions Tes Circuit
UIF (L UBE VIN(lim) 26 30 34 dBuV | Vour=—3dB Fig.1
LED sUTRE VIN(LED)| 44 49 54 dBuV | ILgp=1mA Fig.1
E|ANEMS N —20 —30 - dB FEANBED VoyT EDLE Fig.1
HEMELH NS 35 - - dB MUTE ON B O#IELE Fig.1

® ES AL,/ FM Electrical Characteristics
(Ta=25°C, Vcc=>5.5V, VIN=74dB p V, fiN=1000kHz, fn=1kHz, MOD=30%)

Parameter Symbol Min. Typ. Max. Unit Conditions Tes Circuit
RigEHh Vo 70 110 140 mv - Fig.1
LERBER THD - 0.8 25 % - Fig.1
ESMSLT S/N 44 52 - dB - Fig.1
RARRE VIN MAX 5 8 13 dBuV | Vour=10mVims Fig.1
LED sUATRE VIN(LED) 18 23 28 dBuV ILED=1mA Fig.1

o A M4 E / Test Circuit
\
& cC
FM/AM1 OnF 001uF |
+ 001 01 uF
3100 i
700
0.474
2
/
3500
0.022
uF
J:“_. BA4236L/BA4237L
of [ T3 [g [z
[
3 3 W W
I 3 R 3
=18 TG 2
g =8 £ 3300

N
YT o
— || HPF
1 5] |4oon J,QV
”en 7
MUTE

Analizer OFF ON
AM IN FMIF IN

T,:AM 0SC 2157 -2239-295 (SUMIDA)  CF, : AM CFM2-455B (TOKO)
T,:AM IFT 2150-2173- 157 (SUMIDA)
T,:FM DET 2153-409-090 (SUMIDA)

Fig.1
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BA4236L/BA4237L

[ =E@n7:
(1) T, : AM OSC 2157—2239—295 (SUMIDA)
1--3 100t
VC-—3 4t+—1C 46 7t
20 % { 1348 0.06UEW
L =250 uH
GND ~—1 6———62’: Q=80

Fig.2
(2) T, : AM IFT (455kHz) 2150—2173—157 (SUMIDA)

1Ic~—3 4—-CF
AM
Vcc 2% {

1 6|— GND

Fig.3
(3) T3 : FM DET (10.7kHz) 2153—409—090 (SUMIDA)

6—4 26t
3—2 97t
2—1 79t

%78 0.06UEW
C = 180pF
Q=100+20%

1—3 12t
IC-—3 o4
###E 0.12UEW
20 C = 100pF
Q=105
Vo1 06

Fig.4

o A LDEE

(1) AM IF AD#F (6pin) - AM BEBRIEDEL X ZD
O/ 1 XPAHhEh3 &, LED DRATPEREERT %
BLEIDHYET,

DD, AMEF IV T T1LE2DHNEIFANET
(6pin) ($FRAEIEE CAIRL T 280,
QFMBEITILDOT —ARS > biE, HHE GND it
Voo ICE 2T &V, ANBBGND ICED ERRICE
VRIBDAAREICEDZZEFHYET,

BFM D SFRIE/RMEER I —T V2L —2TEHAT
BIBAE, 32— T4 TJEOFFICLTLEZY, 32
—FT4>7% ONDRETHRAMETS>E, Ia—FT1>
THEBICELVIELLOSEIRAUTEL EYETOT
TEBL AW,

M Ia1—T1>TORREBIR IO I FEBO/
LTRCENTIELETDOTTERSC LS,

©® EifEHEA

(1) EIREHE R

BA4236L/BA4237L |3, FM HHHD S FHMHF G2 W
BEBEIICHSFENEZFM/AMIF O XFLAICTT,

FM ER1s, ZEBRIF 7> TR, TINS5 I8 3
— RS F v REOE, RUBAHNBOBFEI1-T1>7
BERLVEBRENATVET,

AM SR I BEBRIREIRR, 4 TI/NT L ZB I X HEK, IF
72 7EE, HRiEEEE, RFAGCEELVERIhTY
¥, £, ZOMIZFM/AMDF 2 —=>J LED K
ITEEBLED KSANRA—F 1+ AT TEREL TV
7,

(2)B IR F DR

® AM BB SR F - FIRI 1L 2 RAN

@ AM Vee BT - FM/AM /N> Rl 2

@ AMEBANET ! AM 7 27 F 2 RN IR

@AM IXYHABF . AM IFT (T8

® GND #F : =B

®AM IF A DT - AMETI VT T BRICHEE
)

@ FM IF AD¥F . FMES 39T 71 RICHE

]
ISR T HICiEs
NIRRT YIS

IF72TINTINZYRT .
@IF 7L TINTISZERTF ©

O FMBHEI T ILETF BAED 1L ICiER
QA —F 1« AHHHF : REE (MPX ) ##%
@ Vce #F Eop e

BFM 31— FREF: aL FUYICER
@ AM R DiRF - CR 7 1 L& ik
@ AGC ¥F - aCFoHiciEs

AM F—F 1 FAHEF :
DF 2—=>Y LEDBF :
@® GND %F :

CR 7 1 L 2 I HE#%
F1—=>7 LED Il
&8 A
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BA4236L/BA4237L

(3) EIEEOEHE
OFM/AMIF 7>
—® ' —w
- $400Q
() NG
FM INO 7
e >
3 1 N
$22k0 b*'I\: : A
AM INo———(6) ™
AM
—-
* A
AGC
Fig.5
AM IF IN FM IF IN BYPASS - FM/AM IF 7> 7387 > 7 3B THRESh TV %7,
® G 2B, 3B FM/AM AL U, FM/AM /5> FEIRAIC &Y
22k0 o FERETRA, DROBAMILLET L TEBPLTOET,
N NFB ZDBEDFIEIE FM/AM #£(250dB & Y £ §, AM B IX#DER(C
4000 v AGC 2P TVET, AGCIZEW 7> TH Cutoff 5 BN
s 3 * DC /N> X BN B4, LI Cutoff LEVESIZLTUE
] e Fo TRICEW T TH Cutoff LEBOEDRE EMAEP IS
RFEXM AGC BIfEICBITE €3S SICEIELE T,
FMAH T E—4> R IC ABOBIMLTRE W 400Q TF,
330QNESIVI T4 NRICEBETEET,
AMADTI L E—F2 238 22kQ T 2kQ R 3kQDEF I v 7
é TANZICERTEET,
AM, FM
O
AGC - 4}'
Fig.6
© FM #ifEE%

N
AN

A~

JivsPL7 5pF
N v
Fry7 > . _—>>‘

Fig.7

FMRREER&IE T + — RS F v REAA TR I TVWET,

IFIBEN/-EB L 12dBOMBEBDUI v 27 TERN L TRIBEBAANELET,
BREBAAD SN BIEREREAL 00 HEOEREFN ThEWLIICUI v a7 TOHDT
SE-HLZRERBHNELLTVET, £, 0 MHEOEREE B 750 ICMHEY
HENCN Y T7EARTVET,

BA4236L & BA4237L &£ T, FMIBEHD ST EZ4HICT 3 /28, (8% BA4236L
TI3—90°, BA4237L TI3+90" v 7 hEBTVET, Chickt) 2RBMED ST EE
t), FRIRUTRIOBATOZ 1 HRD AFC ICHIELTWET,

112 ROHMM



BA4236L/BA4237L

O AM I X HEK

AM Vg,

AMANT (LT

f =Y AM IF
E; I f% AM I X HEBEEFTNST L ZBIF Y THREAT

o Y, BBRROELOPEVFEHIA>TVET,
D) v 4 IHEHADRANT AALERLT AM Voo &KW 817
AM MIX oUT A ET,

FERPSHERIPI TR IFYTHABEELT
AGC b h), BMBRTEANS v+~ F AGC LY,
RFLBALBEIBShET,

()

AM V(2

VW
AN

-
8
E

0SC
VWV
'
AGC AGC
Fig.8
e AMO—HIAYL—42EK
AMV AM $iR3R 12, ZEBLSEBEREN-TETIITAOICEB/NY
e 7r7ERRICEWBREATVWET,
CONY TPICEWADEELANC S BEEBREH EHEL TV
Eé £ # £
SWHFE TORIREEE L, Rl g 300Q & L, /-iggpts
™ L3048 VEKICETIC100QEBALTHY T,
31000
- - OLO™
AM MD(W
Fig.9
® AM #RE MR B
AMARKBEIRRIST I 74 QICL 3 DBIRRE T AMIF »SDIES
EEBHTR-> TV B8, HWEDEIBIFTT,
HHE
| Ve
20k
AM IF
1.5kQ
)
O
@ (@9

T T,

Fig.10
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BA4236L/BA4237L

—r—Ve

® AM AGC EIf&
ABT v b AM MIX AM IF
15
Fig.11

® FM/AMF1—=>% LED K51 JE%

AGC iE I ¥ HEEE IFERRICHPITTUVET,

2D AGC BREHHD DC LA LTIFY, IF
OERERERS S, HBETI THALALI—F
IChEB3EHICHBLET,

SIS, BANRKELTAD Y v NEKERITH
W, ERBAEBELTVET,

FM/AMDF 2 —=> 7 LED # BEIERS1TT&E T,
FM/AM £ IFL AL ERRE L, Z2h%E AGC 7T T
HIgL, 15SEEEE#FIBALCF2—=JLED %K
S1TLET,

Fa1—Z TEERE, FLANLOAERELTWVWS L

AM R 25 », ThZhOIFADGEFICHSES IV I T4
AGC NP DEBETRENET,
FM L <Lk ae
15
Fig.12
® FM/AM it HE &
BEHDR1EBEFRTHY, FM/AMOYIBZIZ ICARBTIT->-TV %7, H
@ HILE—-Z2A3H5kQT, HADC 2V TT,
VCC
5kQ
Fig.13
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BA4236L/BA4237L

o ST T ERRDBAL A LOEE

(1) AM BERR#ERE (1pin)

AM BERIEI LD 2 RMlE IC £1EKT 5354, CR
WEBTFHy TV TEANZ ERIRDEL YD LAY
¥4, BB 2pin & ESTLEIVY, SWETRIRD
TILO QI THRERIARE 48FE, ERI1)LEIC
DORICEMEAND EREICEY E T, 1pin DA
BBERETIE, 2pin LT 0.2V EIRICL T £E W,
72, 1pin mF TOHORIKEEI 80MVims~300mVims IC
BELTLEEIY, BIREFICET 2454 % Fig15 (IR
LT,

AM V.,
0~510Q

#

Fig.14
=
=
=
2 T T 1
‘('})J s I S/N RATIO(V, = 74dB IlV} V=5V
W =2 50 f,= 1 000kHz
293 MOD = 30%
% w0 fo= 1kHz
2=
~ = LED (,
Z 5 ok GHTING
s2 SN TNHSENSIT Ty J
= \JJ [T
_ 3 2 20— H
@z n_|USABLE SENSITIVITY ||
kel ~
5; £ 10 ’\~H||II(S/N=20dB) [ |1
23508 |~MAXMUM SENSITIVITY(Vo=10mVims)
- ) [T R RS TIT|
5;8 10 20 40 100 200 400 1000
B =1 .
1 ECRIREE
Fig.15

(20 AMEE7 1% (2pin)

AM Ve B R 1 oy FICL W YR A FM/AM D /N> R
ZETVE T, 2pin ICEENPHLBEAM N KIZHY)
7,

COFM/AM B ZBFICRET S/ 1 X, CR7 14
KEWBRTIZENPTEET, COEEEBMICLZIERL
FET I3 12pin (3 L 0.5V BIRIC LT £ &L,

2

1000 AM V¢,

FM

vcc-—/

AM

Fig.16

(3) AM RF A#1 (3pin)

AM RF AD¥EFIE, Vec NI 7 XICHE>TWET, 3pin
@ DC EEI 2pin ERBRICLTL LIV, BEERETH
HNETE, SFYHANOO-HLEROEL I KEL
Y, ATV 7 2EDBETNEET,

l j

AM MIX

N

l
R AT

Fig.17
(4) AM X xHHDEF (4pin)
AM IxHYHDE, 539771 E2ICEBLEIFT O
TIWEFBRALEEV, IFTONA P RE 2pinildb) &V),
4pin ERMERICLTLEEW, 4, 4pin EDTIVIEER
EIERETERIRL T2 &,

AM Ve l % gAM CF

AM MIX

Fig.18

(5) IF AF%F (6pin)

AMIFOANICE—H2 213§ 2.2kQ 5D T, 1.8~3k
QRDEFT IV I T IEPEETEET, 6pin ADK
FICO-HILREROEL P ZOMHAEL, 1 AAHEI D
&, Fa—ZCU LED DBHMPBERTE B %
hiHh 3758, 6pinEEFI v 77 1L R IIRFMIERET
ERLTCES Y, $LEF3I v 77120
5pin GND ARINZ LT Z&w,

L ]

AM IFT———l
=

&

Fig.19

(6) IF AHEF (7pin)
FMIFDADA > E— 4> Zi3#1400Q 5D T 300Q %D
EIIVvITAINEADERTEET, AMRK 7pin &t
SIv T T4 NV2EREIERMTESL, #EHIL 5 pin
GNDIZEE LT EEY,
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BA4236L/BA4237L

7
FM IF—’-j.
=

¥

Fig.20
(7) IF7>FINAI82A>F 24 (8pin, 9pin)
SREKEMOR VIS F Y T 5pin GND ARIAEH L
TLEEW, BENELTDE AMBEEIRAREICE
378, 0022uFD¥EHRILFoHEFBETEIEE
HRELET,

l@@|

L
lo.o P l P

Fig.21

(8) FM7+— K7 F +#4Ea 1)L (10pin)
RIBHIITILOFIELTEBATT, REAELTHE,
BREDPKEKEIDVERIBIELET, £/, RENZL
THREERERSLENETY, HAP/NE KV S/N D
BLET, RICLIEMOETILH % Fig23IlRLET,

FM #%is
&
R
VCC
. Fig.22
g
% Vcc?5v
= iy = 10.7MHz
100F  20F> 200 Af=+225kHzdev|
@ 1 fn=1kHz
2 ~. 1y N RATIO [ T I
o | S1stg 1m0 SN 2
= = |- Ry
= e 5 \Sﬂ? d y
T sof F 1.0t 7 100 a9
z = <« N
< ?/O A A Wg,e_
2 3 = <
05f + 50 Zx
z Ol
L 15 VT THD [ TH
T 18 1 1
0 0 E NT 2K 2K Ok
(=]

DUMPING RESISTANCE (Q)
Fig.23

BHEIAILOERFR 1> b i3 18pin GND X it Voo 12 &
STL AV, 5pin GND IC &3 &, IBEIC KW ERIPF
REILEDIEFHYET, 7=, 10pinD/N 17 R id
12pin ERIBRICLTL &L,

(9) #&HHH LPF (11pin)

AM DIBE, BIERD 14~16pin DZFE T (L ZICELNTT
IKNTH Yy FPERTVWAEDTIEREAETFEBEhETEA,

FM D5& 12, REEOEIBICEY COEERDET, £
JSLDEER, T1ITF7RELT, 001uFT
50us, 0.015uFT75Hs (11pin A 1> E—4> X 5k
Q) &EGYET,

F/, AFLADBFEIE, REICFM MPX PR S h
378, 100~1000pF BEE LE ¥, MH DLWV &R
BICIFRErsrhl), BEIFTREICEDIZEPHZD
TEELTL S,

J
. 11
\E—-B—— MPX 2
C
;I; Fig.24

10 FMEZEEIa—F+>% (13pin)

ALy FILE) FMEEI2—F1>7% ON/OFF ¥
B5ZENTEET, 13pin E GNDAET EI 2T 1>
JOFF&h)ET, CENELSTHEBABNDI L —T
TP RERILEBIENHBIDTERIULETT, R
PooDIFEF 1 —=> T4 I —21CI1ZIFAEAL T/HN—
KIa—F12T0DHPNET,
RENELLTWKEYTRIa—FT 12T Ilh)ETH
ORI KD/ AL REEDVEILT IO TER
PRECT, IFEETDI1—F 1> JHME% Fig.26 1<
~UET,

| &2 |
13

¢ |+ [OoFF§ ON
47 uF R
Fig.25

w @ o :
L T

> - L—T
& _20l-R= -z >
@ R=510Q _%:600 /
£ —A40 27 / I’
=
% R=1kqQ [

© —60
o A |
S |
O _sgo
(&) R=o0 l
w
5 —100 1 |
a 0 10 20 30 40 50 60

INPUT SIGNAL LEVEL V|N(dB u V)
Fig.26
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BA4236L/BA4237L

SFH—T&XA—-TIV12L—2THATZHAE, 2
A=TATEOFFIZLTLEE N, 32 —F 42T
ONDRETHRETI LI 2 —F 1 > THERICLYIE
LWSFH—THBRATELECE3DTERIDETT,
1) AMZE 7 1 L4 (14pin, 16pin)

14~16pin BT AM DEBE T L2V EBRTEET, £,

RIC1ICEY LPF PR TEE T, COBECt I AMAR
HDLPF 23R TUVWET, JRIC Co, R3IC& Y HPF %48
BLTWET, COBNDCLEAELL LT ES L,
FM/AM DB IC— B ICE A H A A5 48,10 F
LIFTHERAL T &0, &5I2 Ry, C3IZ& V) LPF Hi%
BMTEET, COBIE R, RRICEWREPELET, |
BOTILH % Fig.28 IZRLET,

R, = 15kQ R,
20kQ
16
R, .
C, =001 uF C,
~1uF
Fig.27
C —
g . il
o) C,=001uF
> R, =0Q ANN
% —20 C; =NONE
Z c =0047 uF+
g _a R, = OkQ N
@ C; = NONE \
o« G, =001 uF
5 4N =5v R, = 1ka
g .= 1000kHZ C,= 0047 uF
5 —50 V,N—74dB;4v C, :o,o47yp_:;~\
o MOD =30% R.=1kQ [N
C,=1uF C, = 0.047 uF
40 100 200 400 k 2k 4k 10k

MODULATION FREQUENCY fm(Hz)

) B
2 7 C
o —10| -
> N 1 uF N
§ —20 Ll 0.1 Ir-l‘ N
1o 4 R
T
ﬂ —30 0.047 uF
w \
.022
S —40 0.022 uF
P_— | {11001 uF]| £,% 1 000kHz
2 o]} Vs T
© —50 C, =001 uF
R, = 0Q
C. — NONE
40 100 200 400 1k 2k 4k 10k

MODULATION FREQUENCY fmy(Hz)

Fig.28

(12 AM AGC BSEH (15pin)

AGC LPF O C #/\& < §5 L BRWERBRB CENBIL
LET, £/, CERELTB &, AGCIBENELC LY
9, C XL ¢ MO E Figl30ICRLET,

AGC AMP

V=5V
f, = 1 000kHz
0TS MOD =30%
F“'\\ \
[\ >
ehe\s
| | |
3 v\
X 6 SN
[m) %3
2
10\\ N\
2 —V)\ \\\\
4'(\\\ N /‘
0 |
40 100 200 400 1k 2k 4k

MODULATION FREQUENCY fmy(Hz)

Ve =5V
f, = 1 000kHz
20 MOD = 80%
b=ﬁ.7u
I} [
16 C=10,uFi
S \ c L2|2|F
S 12 £ X0 224
e \.C =47 uF
= '\
8
AN
4 S

%O 100 200 400 1k 2k 4k
MODULATION FREQUENCY
=0V

e ook H
Vi =NO INPUT—74dB zV
MOD =30%
f,=1kHz

400

300

200

/

AGC ATTACK TIME(ms)

4 0 20 40 100 400
AGC CAPACITOR C(u F)
Fig.30
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BA4236L/BA4237L

1 Fa-=>F1>I45—% (17pin) BA4424N BA4236L/BA4237L

17pin AORABRIE RICEWEIBRLE T, ZOERIE
1

(+B—2) /RTKBHSNET, & bBARABRY
Z%kaﬂ ' 2%2/1‘(0 \l/ N MPX

15MA LI TICLTL 2 &V, X7/ 17pin RAEIMEE &
12V C¥o v

Nl
J—r—é

'Qn

G E

+B

15pF -I-o.o47,u= 1
) I

1
ll

17 Fig.32
LED
FZAN

Fig.31

V

#2v

%
4

() FM AFC [E}
11pin #igH 1D DC EE & FIA L TEERIC AFC & 1) BA4236L BA4237L
BZENTEET, 70> I FERDEIFEEBRICE Y Fig.33

BA4236L ICT 3 BA4237TL ICT B3 MRELE T, 70 T, HEIATFO S 1 > Di5E1d BA4236L &, THINTO
> MI RICBA4424N 2ERA L HI% Figl33 ISR L & 4 NBEIE BA4237L #FERALET,

® ERMIFEENER ./ Electrical Characteristic Curves

;
E 12
1S
_£ —‘ A
Z 14 — T e
& AM z I AM
£ 12 = &
2 o 8
'(_) 10 IW_’_ g FM
[&]
& 8 7/ = 6
& MUTING OFF z Vee=5V
g e o} MUTING OFF
5 o 4
3 4 3
2 2
% 5 16 T2 o
=25 0 25 50 75

SUPPLY VOLTAGE V. (V)
AMBIENT TEMPERATURE : Ta(°C)

Fig34 MESHERTA—TRUL Fig3s mESHERER—EEEE

= g
w 3 l 2
23 8
5> S+D+N 2 2
10ra O o
7} y- & S+D+N
w DN 1% o
8F & —20 \V i w
s |5 - A\WAN / S 8 = —20
S \ AN S5 LA
8 6fF —40Fy,=5v R 3 2 X i 7
T > | fy = 10.7MHz M T 6 F 40— \
[ o f= +225kHz =) \ N /
4'I—60"lA=lkHz IHEAN \/ = o —5V 7
m — cc— L
S LA N @ O £ dookHz RTHD (MOD = 8093 o~
2} O —80f 1, =400H: - \ ll 2t g —go| MOD = 30% THD (MO = 3095121
0dB = 100mV m = TkHz N 2
ol @ . THD LB [OB=110,Vm I
-0-10=%5—% 20 40 60 80 100 120 8 -2 0 20 40 60 80 100
INPUT SIGNAL LEVEL V,,(dBuV) INPUT SIGNAL LEVEL V,,(dB V)
Fig.36 FM THD, Rt AL AR > Z—ANES Fig.37 AM THD, DL 2R Z—AHESL AL
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BA4236L/BA4237L

>
E
=
" 140] _. 140
g 120 £ 120]
s DETECTOR OUTPUT_____ G DETECTOR OUTPUT
5 & 100 = § 8- 100 ]
s < L — |
4 = 80 o 4Fy 80
~ 5 fiy = 10.7MHz z ,b fy = 10.7MHz
X 3 g 60 Af = +225kHzdev 3Fr 60 Af = +225kHzdev
fo= =
o Ll 3 4 = 1kHz 3 4 f,= 1kHz
[ et ®
1S 20 1% 20
2 THD THD
ob W o o+ o
E % 5 10 12 =25 [ 26 50 75
e SUPPLY VOLTAGE : V¢, (V) AMBIENT TEMPERATURE  Ta (°C)
Fig.38 FM THD, RiEHHEE—SEEE Fig.39 FM THD, #:&tH hEE—FHREE
S
~ 2
3% £3
ﬁ'_"ir:- 88 | b I
> >
227 e
zZ4y LED LIGHTING SENSITIVITY g2 LEDLIGHTING SENSITIVIT
8o 50 28
o . g2 «
= F
EZ 4 —3dB_LIMITING SENSITIVITY €5 w0 308 LIMITING SENSITVITY
23 32
0@ 2 fru = 107 MH 98 =
8 w = 10.7 Mz 49 fu=107MHz
5710 Af= +225kHzdev. 10| Af = +225kHzdev—{
fn = 1kHz 0,,,=llkHz |
0 5 10 12 055 0 25 50
SUPPLY VOLTAGE : V. (V) AMBIENT TEMPERATURE : Ta (*C)

Fig.40 FM LED SUTRE, —3dB Y I v 71> TRE—EREE Fig.41 FM LED T, —3dB Y I v ¥ 1 > /RE—FHEEE

,-Ef —_
Z ?
£ £
> £
> =
g =
ww > 140
& 140 W DETECTOR OUTPUT__—1
~ & DETEGTOR OUTPUT 2 120 l
S g™ sk 5100
S o S0 __— 2 =1 000kHz
s S 4. % MOD = 30 %—
R X 5 f,= 1kHz
E f.=1 000kHz 5 3k 2 e
3l & 60 MOD = 30 % — = 5 32 40
« = 1kH -
re 4 z c | THD
5 1S 20
© THD =
i E 20 8
= o= 0% 0 25 50 75
e % 5 16 12 W .
AMBIENT TEMPERATURE: Ta (*C)
SUPPLY VOLTAGE : Ve (V)
Fig.42 AM THD, RiEHHEE—TREE Fig.43 AM THD, i hEE—RFERE
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BA4236L/BA4237L

LED LIGHTING SENSITIVITY (dBxV)

10mV SENSITIVITY (dBuV)

f,=1000 kHz
MOD = 30%
40 f=1kHz
30
LED'LIGHTING SENSITIVITY ]
20
10 10mV SENSITIVITY —]
05 5 16 T2

Fig.44 AM 10mV B, LED sUTRE—FREE

SUPPLY VOLTAGE:V, (V)

T, = 1000kHz
‘MOD=30%
- =1kHz

2

m

=

>
~E
> >
é':
22 w0
> w
co
Eo 40
Eg
9 F 30i—LED.LIGHTING SENSITIVITY I
o 20 | | | ~
83 I _
EQ 10|10mVSENSITIVITY —
SN s

=25 0 . 25 50 75

AMBIENT TEMPERATURE Ta (°C)

Fig.45 AM 10mV B, LED RUTBE—RAEEE
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BA4240L/BA4240F

BA4240L
BA4240F

BA4240L, BA4240F (£, 3V FM/AM IF3 X5 L HIC
TY,

The BA4240L and the BA4240F are ICs for 3V FM/AM IF
system.

o BE

1) BEEFREEEHEBA DLV (Vec=1.7~4.5V),

2)FMBBAAI 21— FABRERBELTHY, BRE/ 1%
BEAROY 1 KE—V B ERTE S,

3) AMA O BERIFEEEE, I ¥ EHE, RKEHEEARL
W3,

A AME AR BEESTHETERITHY, FM/
AME 23T LERRBISME BN TES,

5) FM/AMH O D 1 S FHDICE->THY, BRIy
F % UL TRER (MPXE) (LR TE %,

6) FM/AM®M /> K3 % 12, DCEENDON/OFFTITH
ZENTED,

7) FM/AMAEREZRTRB RS 1 NERBE L TH Y, EHELED
ERMTT B LN TE S (Max. 20mA),

@ Features

1) Wide voltage range of operating power supply
(Vec=1.7~4.5V).

2) Built-in FM weak input mute circuit can effectively
reduce inter-office noise and detuned side peaks.

3) Built-in local oscillating circuit, mixer circuit and de-
tecting circuit for FM.

4) Afrequency characteristic setting terminal, special for
FM, is provided to offer independent frequency char-
acteristics for FM/AM.

5) FM/AM outputs are generated at the same output ter-
minal which is connectable to the next stage (MPX,
etc.) without changerover switch.

6) FM/AM bands can be switched by turning ON/OFF
DC voltage.

7) FM/AM synchronization indicating driver is contained
to light up directly LED(Max. 20mA).

3VFM/AMIF > A5 A IC
3V FM/AM IF System IC

® 4 ¥#s~t% R,/ Dimensions (Unit: mm)

BA4204L

2 RY.0

L
ULt

- 1.27%0.2

+0.2
22.0%, 2.8+0.1

+0.2
5.8

9.9+0.5

21.59£0.3

13 5 7 9 111315717

2 4 6 8 10 12 14 16 18

BA4240F
11.240.3

18 17 16 15 14 13 12 11 10

1 y—
B ogy ) ST
] . —JL—o.amm,

0.440.1

{4
[
A
0.24+0.1

® Az
Ny KR
FTAhEy b E

@ Applications
Headphone, radio cassette, etc.
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BA4240L/BA4240F

® JOv ¥4 F I3 LRUHMTITEIEER /Block Diagram and external circuit

AM ANT

FMIFIN AF OUT

|V —

MUTE

1 0 7MHz

:

S

0.022 FI

g

5rﬂﬁ

2200
LED

17

RF GND

——F’M DETH WT& LEVEL

IAF AMP
AF GND

Vee 3V

"
10uF

Vee 3V

2200

MUTE

FM/AM IF AMP f~{Fm DETHAF AMP]
T

4
L_L 0022;J-' 0022F | MDET 1 F %ﬁ*
455kHz =5 ; 00 u 047,F
7 Il ’ e
0.01 uFT 4 7”'_—
FMIF IN AF OUT
BA4240F (TOP VIEW)

o
+
%O“F

©® #IEE{E%&# Recommended Operating Conditions (Ta=25C)
Parameter Symbol Min. Typ. Max. Unit
BFERX Vce 17 3 45 v

AMosc
AMeT

FMpet

AMcr

2157-2239-295 (SUMIDA)
2150-2173-147 (SUMIDA)
2153-409-090 (SUMIDA)

SFU455B (MURATA)
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BA4240L/BA4240F

© BRI (FMER)
/Electrical Characteristics (FM) (Ta=25C, Vcc =3V, fm=1kHz, fiN =10.7MHz, MOD=30%)
Parameter Symbol Min. Typ. Max. Unit Conditions
EIESIFER la — 78 13 mA MUTE OFF
i .49 Vour 70 100 140 mv V iIN=80dBHV
EXd THD — 0.1 05 % V in=80dBHV
EEMELL s/ 64 70 - dB V IN=80dBHV
YIFq L TRE V INgtim) 35 39 43 dBuv Vour =—3dB
LEDAAT R VIN(LED) 49 53 57 dBuv —
© BRAYRE (AMEF)
/Electrical Characteristics (AM) (Ta=25C, Vcc=3V, fm=1kHz, fin= 1,000kHz, MOD=30%)
Parameter Symbol Min. Typ. Max. Unit Conditions
BESHER la - 78 13 mA —
Bk Vour | 50 75 105 mv V IN=T74dBuV
Ex THD - 1.0 25 % V N=T74dBHV
ESMEL S/N 38 46 - dB V IN=74dBHV
RARE VIN 8 12 16 dBHV Vour=10mv
LEDgRATRRBE VIN(LED) 21 25 29 dBuv -
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BA1320

BA1320

BA1320i2, PLLEX#HALALFMILFTL v 7 AR
FLABABICTT, D—ATFLFDEDIETLHED
ZAFLASTADEY bMADISHEER L, ABRELE
FEECHSILTHYETDT, Vec=54VETKELT
EBELET,

VCOM #iRk{=1E#HF (9pin) ARV TVWET DT, AMBE(E
BORREEIEEICTAET, AL —Y323>
kO—JLEF Bpin) HIFVWTWVWETDT, AH THBHIE
5F32 L LICRELAEBVENL—-—Y 3281852
PTEXT,

PLLAXTITNDT, iSRGV EL,
A%,

HAELRSICT

The BA1320 is a PLL system monolithic IC designed as
an FM multiplex stereo demodulator.

LR T3

1) PLLAXRBOSHEEYILF TL 74 Th 3,

) EBEF CRTEICEET 3 (Voc=5.4V Min.),

3) T TEITLANILHEL (6.5mV Typ.),

4) &L= 3> FO-LEEFHE TH S (8pin), |
5)VCOfZ1k, £/ 53 1 —5F 1 > J#FfHZ (9pin),
6) HAZEELNILOORF D EH L (Gy=—1dB Typ.),
7) {&E= (0.3% Typ.)o

8) SCARRFEH AR (80dB Typ.),

9) 14pin& 1 7 L DEBM & £ 2 - TFEE.

FM XL #~ J-‘f- LY
FM Stereo Multinlexer

@ #¥2<F:%kEX /Dimensions (Unit : mm)

BA1320
19.440.3
R1.2 1615 14 13 12 11 10 9
o O o N e O o O s |
—\ m
o
O b
A
S8
wr 2 3 4 5 6 ) 640.3
S
ot
o BT
o )
Al <
¢ -
~ S 0.5+0.1
fi—
~ —-| fo-2.5440.3 J
P
! 17.78+0.3 o
@ Features

1) A PLL is used for high multiplex-efficiency operation.

2) Stable operation at low voltages (Voc=5.4V Min).

3) Low lamp lighting level (6.5mV Typ.).

4) Provided with a separation control pin (pin 8).

5) A pinis provided for stopping the VCO and for monau-
ral muting (pin 9).

6) Output voltage is available with low loss (Gy=—1dB
typically).

7) Low distortion (typically 0.3%).

8) Good SCA rejection ratio (80dB Typ.).

9) Designed for compatibility with 14-pin-type devices.

[ ::}-3 @ Applications
ATLAITEFAEY B Stereo radio cassette tape recorders
H—ZFL# Car stereos
— Home stereos
F—LAFLF
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BA1320

® 7Oy 744 7% 5 L,/Block Diagram

VOLTAGE — | ¥ VOC RC
Vee EP recutator| | ¥ [T g2 [T711°d NeETwoRk
dag >
S~
| LOOP
INPUT | 2 ‘ - 15 FILTER
AMPLIFIER i =1 A LOOP
oUTPUT ‘ 3 oz UGE 14 [ FILTER
—=Illges
DETECTOR
LEFT | 4 5 288 |13 | weut
OUTPUT[ 2 | L T__l
o N 19kHz
RIGHT|5 Mo =g 2 | MONITOR
=2
L
LAMP 6 ST 1 = ]| Lowpass
AMPLIFIER g5 || Ie S FILTER
ps 1 8 [l 88
56 IT]| € [ 2h~ LOWPASS
GND E — Los "__EI FILTER
1
B = VGO STOP
35;’34‘58[“’” 5314 < L¥2 L1 o comreLiing
=z o 24 MONAURAL
BA1320
©® MEfE &R X/ Circuit Diagram
10—
—1 1 ]
Q.
Q, ’<§ R, Faol 1000513 1y QuJ Wy [0 T
a,,
R
R:.Q" R,J
0? 21) ARS?
R‘ 3
70— W R

Qse

o ¥R KFEH /Absolute Maximum Ratings (Ta=25T)

Parameter Symbol Limits Unit
TREE Vce 14 v
B PN Pd 550 * mw
EFREGHE Topr —25~75 c
R RESEHE Tstg —55~125 T
7 > TRBER ILAMP 75 mA

* Ta=26CLLETHEMAT 5B413,1CICDE5.5mWERL S
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BA1320

® EXHJ$E, Electrical Characteristics (Ta=25C, Voc =12V, Viy =350mV <L+R=90%, Pilot=10%>, f=1kHz)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
HD= = .
BARENSANIES v | s | - — | my | [HDS% LHR=90% Fig1
BAXE/SMAHES ViN 2 350 - - mV | THD=1% Fig.1
ABIE=-F2 R ZIN - 30 - kQ - Fig.1
FrxtISL—T 3> Sep 35 40 — dB Fig.1
+—F 1 AHHEE Vour — 310 - 1\% ViN =350mV Fig.1
F e RIINTL R cB — - 2 dB — Fig.1
27 LA LEREEE THD - 03 - % - Fig.1
S TERITLAL Lon - 65 - mV | Pilot Level Fig.1
SLTEZAFYIZR Hys — 3 — dB - Fig.1
¥y TFoLY CR — +5 - % — Fig.1
ER VAR CL - 35 - dB f=19kHz Fig.1
FrUFU-7 CL — 45 - dB f=38kHz Fig.1
L+R=80%, P=10% .
SCARRFES SCA—R - 80 — dB SCA=10% Fig.1
I2a-F14 TAbya .
- — — Fig.
K- FEE UTH 1 \" ig.1
BFEEHHE Vce 5.4 - 14 v - Fig.1
EESER la - 15 — mA - Fig.1
©® HIFERIEE, /Test Circuit
COMPELLING MONAURAL
VCO STOP ch Vec
LED
0.047uF  0.47uF
4. 7uF
A LPF
—o
1ol 5
ST o DISTORTION
S G LEVEL
(STEREO) METER
m

Fig.1

FIHADT TR, O-NXT 4 EZOOXE

HRTB-0DHDTT,
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BA1332/BA1332L

BA1332
BA1332L

FM AFLATILFTLIY
FM Stereo Multiplexer

® 4tk /Dimensions (Unit : mm)

BA1332, BA1332Liz, h—AFL A HSXTLATTH
Hty bE CREVERICEHEVVAE T SPLLARE ] BA1332
BAULAEFMILFTL v 7 AZXF LA RARICTT, AE
R1.2
REIABREBEKETLTHYETDT, Vec=30VH5 —\n
1VETRELBIEETVET,
The BA1332/BA1332L are FM multiplex stereo demod-
ulation ICs employing PLL system, that can be used for
wide range of applications such as from the car stereo -
player to the stereo radio cassette tape player. « %
3| <
:E,I —‘ f-2.54+0.3 J
' 17.7840.3 ' 8.8+0.6
o B¥E
1) PLLARIEADSHEEYILF TL I Y TH B,
) EEEEEE TRE L TEHET 3 (Vec=3.0V), BA1332L
3) LEDSIT L NJL A EL (6.5mV Typ.) 19.520.1 2.820.1
4) /L — 3200 FA-LBFHFFOTV S, _ Je0 RO oo
S EERTH S (0.1% Typ.)o f /
- 1
0 E‘
® Features Al w .
1) High-efficiency multiplexer of PLL system. @ ﬁn nnn [I n n nnn nnlj % %
2) Stable operation down to low power supply of -+ 0.3 To-
Vce=3.0V. 41 1.2740.2 —=~—0.55 .J
3) Low LED lighting level (6.5mV Typ.) — 50103 — 2A7510"2?
4) Provided with a separation control terminal. 1 5 7 9 11 1315
5) Low distortion (0.1% Typ.) ﬂ L P P i
2 4 6 8 10 12 14 16
® 7Ov 744 7F% 7 L,/Block Diagram
PLL PLL
W=TT4NE N—T 7402 VCOB$E 3 +Vee
?14 ?15 ?16 ?1
2 1
A7 ] |A:F? (76kH2) (lngz)
! —
3 y J (I?;i;sz)
g— PHASE STEREO
3 | DETECTOR TR'GGERJ"’_’l SWITCH I ;
b DETECTOR J BA1332 |
BA1332L
48 58 10 dn 6 b9 ISP X
LN RED S5>77c0% SUTHN BHE/ SN fof rv%7 GND

00082—22—A3G541
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BA1332/BA1332L

©® | AT, Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits i Unit
EREE Vee 14.0 \Y
B3RS Pa 500 * mw
BIFREEE Topr —20~70 T
RIFREGH Tstg —55~125 c

* Ta=25CRLETHEATIHBEE,1CICOESMWERL S

©® ERAYS1EElectrical Characteristics (Unless otherwise noted, f=1kHz, 200mV L+R=90%, PILOT 10%, Ta=25C,
Vecec =6.0V.)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
BIESHEFER la - 9.0 15 mA - Fig.1
34 THD - 01 0.7 % MAIN{E & Fig.1
FyrxtiL-va> | Sep 35 50 - dB K2 —LABICLS Fig.1
BRKAHALAXNL VIN Max. 350 - - mv THD = 2% Fig.1
HHAEE Vout 100 145 190 mVrms | MONAURAL{ES, R =3.3kQ Fig.1
LED ONL AL Vp 40 6.5 95 mVrms — Fig.1
LED EXFUI R Hys - 2 - dB - Fig.1

©® HFEBI§EE,/ Test Circuit

COMPELLING MONAURAL
VCO STOP Vcc Vee
° 0 o

L

s

4. 7uF
— > N LPF
+

3.3kQ

0.0154F DISTORTION
METER

5kQ 9.1kq ®

=
+—

SG
(STEREO)

5600 S Rsep £ 1kQ

FiHAOTLTRO-N2 T LED
Sep 1 OX%#HKT 560D TT,
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BA1332/BA1332L

o B MISt4ihis /Electrical Characteristic Curves

CHANNEL SEPARATION : Sep (dB) TCTAL HARMONIC DISTORTION : THD (%)

CHANNEL SEPARATION : Sep (dB)

4.0

3.2

2.4

0.8

NN

Vin=200mV

[

| Vee=6.0V I

T
(L+R=90%, Piot=10

.

A
1 2 sue|
MoNo

50100 200 500 1k 2k 5k 10k

MODULATION FREQUENCY : fm (Hz)

Fig2 £/ SMA4 LY TESLERRER
~FIRE IS

100

80

Vin=200mV (L+R=

0%, Pilot=10%)

fm=1kHz

3.2
L 2.4
N Sep NL—R
I — S 1.6
CR=L
0.8
— | L A
2.0 6.0 8.0 100 120 140

SUPPLY VOLTAGE : Vec (V)

100"

60

20

0.8

|
|
L Voc=6V
m=1kHz
Sfp —
N
NR-L
THD L, R
100 200 300 400

MONAURAL. INPUT VOLTAGE : Vin(mV)

Figb @5REER
/XL —2 3

L —E/ SAADBEMS

TOTAL HARMONIC DISTORTION @ THD (%)

TOTAL HARMONIC DISTORTION : THD (%)

Hz

f.

FREE RUNNING FREQUENCY DRIFT :

100
@
2 8
a
3
(2]
zZ
2 60
=
<
o
&

&
40
—
w
z
4
<«
I
© 2

L HL L |
Vee 6,0V t ,“”I
Vin==200mV (L +R=90%, Pilot-:10%) $
3.2 o
I
=
z
=
=
[Sep. 24 &
AT R %
3L o
Z S
=4
»- 1.6 g
T
<
x
g
0.8 &
5
THO |l R
™
50 100 200 500 1k 2k 5k 10k

MODULATION FREQUENCY : fm (Hz)

Fig3 2ZRkEE

tINL—2 3

— RARRBEE

P

T
|
v.nv:zoomvtua:io%. Piot=10%)
fm=1kHz _
8
o
+ 800 =
=
=]
+ 400 3.2 'g:
e =
af 2]
—T | 24 O
0 g o
st >
o
z
— 400 16 <
-
2
— 800 08 o
THD (MAIN)
T
0 4.0 6.0 80 100 120 140 0
SUPPLY VOLTAGE
Figs e@muEEx — TRBEN
BERKBEY T b
Vee=6\.
o
o
E
w
)
=
5
Q
\ 4
a /
\ 2 ON LEVEL
N
AN /
o
OFF LTVEL
17.4 18.2 19.0 19.8 20.6
FREE RUNNING FREQUENCY : fo{kHz)
. = | N
Fig7 7>7mi _5y—5 g
T THEITL AL
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BA1332/BA1332L

100 - 4.0
LT 1] ]
L Vee=6V__| | | 1
Vin=200mV (L+R=90%, Pilot=10%)
80 32 8
® o
2 I
2 &
3 z
- H]
Z e 24 &
£ Sep R—L S
] N B
< = o
& N <
o 2
2 ® /l ™ 16 &
w =1 — <
z
i x
x é
I 0.8 B
e
~—_] /L/ o
0 - 0 2 50 75
AMBIENT TEMPRATURE : Ta(C)
Fig8 £EREER  _ mmopisn
XL —Y 3>
200 +800
l )
Vec=6V. z
fm=1kHz a
s +a0 4
£ i
s - o
Z «
2 ap 1 >
g on — oo
z
- — u
5 >
: g
a 8 —400
| owee -
z
- —— Zz
S OFF LEVEL Z
a 4 —800 a
w
w
[+
[
0 - 0 % 50 3

AMBIENT TEMPRATURE

Fig10 BEREBEYT b STRITLAL
5> THIT L NI — BB R

OFHENEE
(1) > TRITLANIL

1) 5> TRITLANL

BA1332i3, ADXFLAEED/X1 Oy MMES (19kHz)
LAY KELSED E, BENICE/ SLBELPSATL
ABEATRDY, AFLARRISIHRUTLET, &
DE/INEELS, AT LAEBEABRDIADAN/N
10y FEBLANLES L TARMOULARILEVVET,
BA13320) 5 1 7 AT L NIV IS, 6.5mV s (Typ.) TF, &
¥ 10Oy MEBI, AF L AESND10%TT D T,100%
NDAFLAEELEOL XL, 65mV (L+R=90%, Pilot
=10%) £ 5 Y T,

|l

e

20

10

PILOT LAMP INPUT LEVEL : Vp{(mVrms)

AN

N

0
10k 100k ™ 10M
RESISTANCE BETWEEN pin 10 and 11 : (Q)

Fig9 10-11pinREHMIE—F > 7AUT L NIVEFE

(2) vCO

1) VCOMBEE %
16pinD A I THRIE21I T T HOERE
T5E&Ik, VCONRERME2ERB LAY hIE LY X4
hoo
BA1332B1 kDR EH M 13, #9—420ppm/CTF, L1
Do TBERMEHET S0, 213 TR, 213
CTACTFUHELEDRERMEE L ALBDEFERALT
&V, @BF, 213ICTHRELTH—KRER, &
13 7arFo4eLxFa-a 7o 5BV3
ZEICEKY, EEICHETEETOT, MERHY XEA
(Fig.102:88),

2) VCODREREELFEAR
VCOM BERESIL, 12pinDE= 2 —HHICEEES Y
CREER L THABRETVET, REBICE, UTOZE
ICEFB LT R,

a) VCON R ERSE
VCORTBERAS, KETDIECIL—EDOHEI»LET
T, VCOM BEREBEAREICIE, ERBZAROZ BN
REEELTLEEY,

b) EEREEFD / 1 X ERAREDOAHESFMBERDE
LR THETZEXIIE, 7ToTFANDREICLY,
VCONBERBABIHFEERIBZIEFHYET, &R
BRRRICIE, ICOAD/ A XM ETH, /1 XDK
HXAKZEIICLY, VCOWIRONBZZENHYET, A
BEAY L RRRRPISDVTRAET, T/, AR
CBWT, E/FMEEPA-TVBHE, VCOrEE
INBZEFHNET, IS, KADBICEIYPT],
A 2 BB RRLETOTCHABIZORRA LK
ET,
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BA1332/BA1332L

BlE®D & I, VCORELRSIC 1L FMZE KA (RIERRE) TF
BESO L VIKE (BER) FRETT, JOKETI6pin
OXBETFEMEAREL T LS,
VCONKREMMICI LTIk, UTOHETERLTLE
ELy,

TREAER

19.00kHz 4 V) kK % <
i DERS % FREETE
19.00kHz5 & 5 &1

(8) /xL— 3>

1) /5L — 30 bO—JLIEEE
BN =320 bO—JL (DBEERE) X, 8pinDAE
ERTITVWES, /5L —Y 321 (LHR) D (L—R)=1 1
DAETRRELENETHS, (LHRP(L—RZAIZEL THl
EThiF&wbidtd, flAE, LR LAXLHMETLE
28, ZTORET (LHR LALETIBZ EICELY, &
NRL—2a tRETIZENTEET, FEMICE,
(LHR LA ETELTVET,

2) /L —Y 3> bO—-VIBRORE
FESMT A TOE/L—2 3200 rO—JUEHLIE, 1KQ
ORIEEREFAL TCVET, XTLAESREHZN,SE
ExANLEBE, E/SL—Y 320> bO—-NVER
Rsep#'620Q (Typ.) Ct/SL—ahRAELENET,
(4) 9piniC & B RIRISLE, BHIT/ T IVEHE

1) OpinDHE
BA1332{39pin%& 1.5V (Typ.) LI EICL %3 &, VCONHIR
Bk, WHEIT/ SNEBMEE LY T, MEIE/ TLEEE
i, Ahoxq10Oy MEBICBAREC, £/ FILRKRETH
HNTBHZETY,

2) IFL NILIZ & 39pinD i
pin&FIA LT, BBANBIEHE/ SLBEETTO>Z &
PTEET, ChBIFROLANLELEERBECERL

INIZIMA B EICEWERRTEE T, ThiZkY, 8BA
DA T LU AREERIFET I EICLBS/NEDOE(LE
Bp<C e TEET,

3) XAy FIZ & 39pinDFliH
pin&F15VRI EICRET A &IC &Y, BBEICRIRELE
ETAET. JRICKY, AMBEROVCON E — RipE
EBFCC ENTEET, £/, MBIT/ SR A vy FOft
WESEBICH W TpinEFRATEET,

4) pinfE AR DT B A

a) Ipink VeclliEm T3 & & 13, WFEEHI1.5V~Vce
ICEBLIICLTLEEN,

b) IFLANITHERTZ &, EXTVIZANFDNT
WEBADT, REEELDETNFHYET,
(5) HHY v FTILkeEREM
BA1332(3, HIHEHMEGNDEDRICHEHAT 5 & H %t &
hTVWET, Thi3HAY v TVBRERBMERET S
HTT, HNEMEVecc EDRBICEAT 3 AR T,
VecDEBHPF ZTDETHNEREENDEH LN X T,
BA1332(3, #Eithittk2EE/L, ICAEBTY v TR
EfToTVWET,
(6) (S B XHEF L (S/NLE)
27 L A EERF I, SUbEBORIKEBHICEEThS /1.
D=8, FEERBHICE/ TVEERELUBIELE T, T/,
BAHEE, ICEEDY I 9T 1 TUNIUTOAARBC
i, E5ICELLET, BAISROMATERESNDS/N
HERETHHICIE, ZOAHDS/NEOREDLED
HYNET, BANBOS/NEENBIGICENE XIS, IFEE
PRFEEERBE LT ZEW,
(7)BA1332 £ BAI3R2LE T, Ny A — U RED 128
2, WPEBIrELYET, JHEAICELTR, JEEL
1Z& L,
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BA1335

BA133

BA133513, BICEEETEEIRBIATLA ST I4 A
€y bOEDHICER L ZPLLAXBHAOFMTILFTL v
JAZXFLARABE/ V9 7ICTT,

TREEIF, REIIVETREICHELEY, /4, &
BIRABORLTE L BEY, StHEERICATLAICES
ZEILLBS/NOEILERIS 2, ABBERI 1 -7 1>
THREEFFMENTE Y, RELAIBVCONRE, BLE
EITVWETS,

3=73 vy hXy & — 0 BA1335F (SOP16pin) & ZH
BLTVET,

The BA1335 is a monolithic PLL FM multiplexer devel-
oped for use in stereo radio cassette tape recorders
operating at low voltage.

Mini flat package of BA1335F(SOP16pin) are available.

o ik

1) PLLARIRAOEMAET L F L7 Y,

2) ZIEEEEEIEL (Vec=3.3~9.0V),

NTHEIL1—FT 1> THEEICLB/BHIE/ FICIR B~
3V EZAF VU I ZXEDIFTTWVWS,

) REBEEELT CHOVCOX S —, HWHE/ SRV
F/FRRgEh(E (F/FRERIR) BFLLICEE L TVW3-0RE
BELENFEV,

5)38kHZEh PBEICH L <, BEXRI-TEHELEN
ok,

6) HAZEENO ZXHF P 5 (Gv=—1.1dB Typ.),

7)Yy TIBREEIFL,

8) i FEEICHMMN & B (BA1320, BA1330% U {thitiE
ETIN

L ¥::}
ATFLFASTFHtEY b

FM XAFLATIWVFTLIH
FM Stereo Multiplexer

® 4#i4~i%R,/Dimensions (Unit : mm)

19.4+0.3

R1.2 1615 14 13 12 11 10 9
o I e T s N e T e O s Y e

t

/

~g O
6.5+0.2

. e s |
2 3 4 5 6

7.6+0.3

7.430.5
3.240.2 4.240.3
| 41|-0.8
i # Eg/
0

17.7840.3 ' 8.840.6

@ Features

1) High-efficiency multiplexer with PLL circuitry.

2) Operates from a low range of supply voltages (Voc =
3.3~9.0V).

3) A power supply muting function forces monaural oper-
ation and is provided with hysteresis (3.1~3.3V).

4) AVCO killer which operates at voltages lower than the
minimum operating voltage, forced monaural opera-
tion, and a means of preventing misoperation of flip-
flops have been provided to eliminate abnormal out-
put sounds.

5) Extremely small variations in the 38kHz signal and
complete elimination of the transient sweep noise.

6) Output voltage (Gy=—1.1dB, typically).

7) High ripple rejection ratio.

8) Pin compatibility with the BA1320 and BA1330 and
other devices.

@ Applications

Stereo radio cassette tape recorders
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BA1335

® JOv 944 7% 5L ,/Block Diagram

v E_ VOLTAGE — | ¥ VOC RC
e REGULATOR g 92 16 | NETWORK
N >C
-2 LooP
INPUT | 2 l 15 | FILTER
AMPLIFIER [ i TR 1577 woop
OUTPUT ~z = J FILTER
<o HHWO ~
— D=,
LerT [ 4 = Tl [ [75] DETEGTOR
i E0S|13] INPuT
OUTPUT 8 L [y
o =
uw T 19kHz
RIGHT _‘ a R 12| MONITOR
- L]
LAMP LOWP.
AMPLIFIER I 6 £3 _—_I— = —l & H'lFiTeR>
= < wo
55 [T)| £ [ %5 LOWPASS
T
GND ] 7 '_FJ 208 [0} Fi TeR
SEPARATION E W= VGO STOP
CONTROL | 8 25 & 5% | 9 | COMPELLING
= sS4 MONAURAL
@ #XHBATEH /Absolute Maximum Ratings (Ta=25TC)
Parameter Symbol Limits Unit
BHEEBE Vce 10 v
B3PS Pq 550 * mw
BERERER Topr —25~75
RIFREEE Tstg —55~125 T

* Ta=25'C KILTHEMTHEIE, 1°CICDE 55mW &l U3,

o EXH4%4 /Electrical Characteristics (Ta=25C, Vcc =5V, ViIN=200mV <L+R=90%, Pilot=10%>, fn=1kHz)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
mRAKIACKRY Y FANES ViN 300 - - mV | THD=1% Fig.1
BAKE/SIWANES Vin 300 - - mV | THD=1% Fig.1
AhiEHR RN — 40 — kQ — Fig.1
Cht/xL—232(1) Sep1 35 45 - dB Rsep=500Q VR Fig.1
Ch.&/fL—32(2) Sep.2 25 40 — dB Rsep=270Q Fig.1
*—F 1 AHHEE Vour — 177 — mV VN =200mVrms Fig.1
FrRIINTLZX CcB ~2 0 +2 dB - Fig.1
27 LA ERKER THD — 0.2 — % ViN =200mV Fig.1
FTRITLAL L on 5 8 1 mV | Pilot Fig.1
STEXTFYIZR Hys - 3 - dB — Fig.1
FvTFvLY CR — +7 — % — Fig.1

— 32 - dB f=19kHz -

FruTy-s o - 48 - dB f= 38kHz -

SCARg =R SCA—-R - 76 - dB - -
ROHM 133
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BA1335

Parameter Symbol Min. Typ. Max Unit Conditions Test Circuit
N D v - 10 - v ON (VCO STOP) Fig.1
v FE[E 9pin - 038 — v OFF Fig.1
S2-F41 ALy v - 31 - v ON (VCO STOP) Fig.1

- tl
v REE (Veo) - 33 - v OFF Fig.1
B S/N - 80 - | @8 - Fig-1
BESHHEBRER la - 12 — mA - Fig.1
©® RFEMEEE /Test Circuit
COMPELLING MONAURAL
VCO STOP Ve Vee
T o)
0.047uF 0.47uF
Gv=1
4uF - T s oo oo oo a
DT+ ! !
oH N Ler |
192 | :
i L __TZ 1___4
O 8 w
T < g2 I
I3 212 1
- mlo
@ 1
s G > DISTORTION
(=)
(STEREO) 2 LEVEL
METER

F:AFOQ-raCTFY
Hh7> 7, LPFOOXEWHRT H/-0DHDTT,

i, StREmE

A HABER, HHT 12 (19kHz, 38kHZ) IC&k - T

19kHz MONITOR
VR 2700
BL-43
Sep.1 Sep.2 Fig.1
o =A%,/ Application Example
479
—AAA- 9
1000uF LEFT
LED
(%) STEREO O FiLTER [
<> INDICATOR LAMP
COMPELLING
MONAURAL
VCO STOP 0.047uF 0.47uF
100k 2
4.7uF
+
4.7uF
,tﬂ_
w RIGHT
&
IO. FILTER[®
o

MONITOR

5

Fig2 ZXFL#A5Y*Hty FADICH

BELETOTEELTCLE S,

8pind /L —Ya>ar FA-LIERIBIKQDAE
BRTT->TVET, 9pinig, IFLAIIC & 5H%IT
TN a=TFT 1T, AMBERORREIEICFIA

TEEY,
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BA1350/BA1351

BA1350/BA1351

BA1350F {R5Fd
Maintenance Type

BA1350, BA1351if, H—AF LA HEDLHICEARL
EFMXFLFAILFTL v 7 AICTT,

VIR 2—FT 4 TREEERBLTWS LD, IFDX—
AHHBELEEAVDI EILL ST, BERRORERS
L ZEERT B E/SL— a0 bO-LVRUEE/ 1
ZEBRTBNAH Y I bA—LHATRET T, E1,
RERHART/INy F— TR (ZIP) ICERTHNET,

The BA1350, BA1351 are monolithic FM stereo multi-
plexer ICs developed for use in such equipment as car
stereos.

o KRk

NWBNYyF—TTH B,

2a> bA—NWARLESTF v RENL—Y 32
BRUEEN Y NBERETE D,

3)a> bA—IAPEEER (Vo= 0 V) EHIE / T VR
OSCIEILIREEICRREN TE B,

4) ADER—FEMBIL ( TiE20%K) B WVTF v >
FIENRL—Ya  PREMEICE D L ICATTERE
THRELTH 3,

5) AMEI# Z 35 F % “H"IC ¢ % %1€/ 51, OSCIELE
RUNAH y MERRIKREE 4 B,

6) AT/ SIFEFEHICT B LEHIE/ T I RUOSC
EiEREE BB,

NEBERUEEE—- FBRAMOBMBERYSICKy S
JAXMENERBBENh TV B,

8)RIAMA D EPLLAANPHIIINA I E—FLXT
HYEBEXIBITHHEATES,

) FA4F Iy I L INEV,

10) A HFIEH+3dBTH 3,

1)01% EBELTH 3,

12) AT ESEEI6~12VERL,

13) WHDY T RI 12 —F 1 > FFM-IF7> 7BA4I10L
RLLCHEET B,

@ Features

1) Compact package
2) Channel separation as well as high-frequency cut-
ting can be controlled by means of control inputs.

VI bha—T 1 T8
HEFM AFLATILFTLIY
FM Stereo Multiplexer with
Noise Controllers

® 4 #<F:kE /Dimensions (Unit : mm)

BA135° 19.5%0.1 2.8%+0.1
e AN
2.0 R1.0
7 f o1.0
— :V
S
w |
S| =
Bl ; w
‘ N J
SO
0.3 =
2 <
ﬂ Puzwo.z l—0.55
I 19.0540.3 2.7540.25
1 3 5 7 9 1N 13 15
O s i i
2 4 6 8 10 12 14 16
BA1351
19.4+0.3 _
R12 61514 13 12 11 10 9'
N O e SO e 1O o N e B o |
e}
o
Tb O B
0
©
| SN g U N S S gy
1234 56 78
o 76+0.3
) o
S o H_ﬁ(
0] H o [ ~
Sl + I
H| < g
Sy - A
o 05+0.10 030
& 4254103
« 17.78£03 " 88106

3) A control input is used to force monaural operation
and inhibit oscillations when the applied voltage is
low (Ve = 0V).

4) For a fixed-input waveform phase shift (sub-signal
reduced 20%), channel separation is set to maximum
using an internal resistance.

5) Setting the AM switching input to high forces monau-
ral operation, inhibits oscillations, and cancels the
high-cut function.

6) Setting the forced monaural input to high forces mon-
aural operation and inhibits oscillations.

7) Precautions have been taken to eliminate abnormal
operation as well as pop noise occurring with power
supply and mode switching functions.

8) Independent high-impedance demodulating and
PLL inputs have been provided to enable either
directly connected or independent operation.

9) Wide dynamic range.

10) +3dB input/output gain.

11) Low distortion (0.1%).

12) Wide supply voltage range (6~12V).

13) Best suited for use with our BA4110 soft muting FM
IF amplifier.
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BA1350/BA1351

@ Applications

Car stereos

Music centers

Stereo radio cassette tape recorders
Other stereo equipment

® JOv 744 7% 5 .L/Block Diagram

+Vee Brs N %Sén BA1350 w0
04 014016 015 BA1351 09
iiﬂslﬁ% LI TERS |-~ -, 77 sus
I
PLLAN O1=4 > Lpr [+ voo )] 15 % %
19KHz |
ALKY Y b 4 :
mc»-—l:>— e I,
1 [ !
19KHz :
t
>< il : 19kHz
A b |
RERS L
S |
]
L R
— é; 3 o112
A 37 7 ke fo F17
TSN TR ToB AN Hh )i
@ #3 B AR /Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit
EREE Vee 15(14) v
B2 =PS Pg 550 * mw
BEREHE Topr —25~75 o
RIFEEHH Tstg —55~125 C
* Ta=25CLIETHEATIH/EIR,N1CICOESSMWE L3
() AIZBA1350F
o EXMI4E  Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc =9V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
HREEHE Vce 6 9 12 \% - Fig.1
EIESHER la 5(-) 10 (11) 18 () mA - Fig.1
L -3y Sep 35(30)| 45 (40) - dB | AB—FETz—XT Tk Fig.1
ER THD —_ 01 09 % 200mVrms MAIN Fig.1
BRAANLANL VIN 7(2) - — Vp_p | IN THD=2% Fig.1
AHHFIE Gv 1) 3 - dB - Fig.1
N1 0y FONLAJL Pin 6(-) 8 14 MVims | /840y MEEDH Fig.1
AhTI>E-422 Zin 62(—)| 89(0) | 116()| kQ | &AN, Vec=9v Fig.1

() MIZBAI350F
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BA1350/BA1351

® AIFEEEE, ~Test Circuit

10kQ %18k0
a2 ha-0
AN
LED AM L4 A
2.2k e fo
hoyvs
6802 0.47uF
6 10

—AnA—

SN HER

©

BA1350

+9Vo: O—
+Vece
—Q2 <L4
5K 10uF
SG
—
1000pF 0.01xF

.— 22k 18kQ !
470pFI .
L PE LED

5.1kQ

0.01uF

7 9 Tll j}w 15
1uF
470pF 2k
10kQ

LN
Rt oH%x+UT IR THD
L—o0 x—%

LN

AMENIRR

0a7uF £ s
. +— 0.2 ?_I 68002
16 [TEI 1] [3] [z] [ [o] [
BA1351

10kQ

]
/50

2.2k

ar rO-AAN

LA
THD

Fig.1
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BA1350/BA1351

® 5Af / Application Example

AMA Vce
FMA Voo o 1 —@ Voo
/50
FM ;g»x—a 2’
1 BPF R
F-DET A —OfoFrvy
7, V3
BA4110 ..”, 53 AMP
ki LED
7_.
”
>
2 04706 08 O10 Q12 014 016
h
[ o
1 3 5 7 9 n 13 O15
j ) ?—”j‘ -BPF » I' L
ﬂ AMP
AM
+
RFIF-DET fz
" -[- T
- @ GND
Fig.2
92mm .
|< > FRAAR
[ BL-43
]
J o *eU7 | |
GND TaNg =
ROHM J §
0.01uF 0.014F xpy7 ||
19kHz o T4z
FIyTAIN Y 11 0
11 5.0, -
g ,L "'il . S W [>N50 GND
8 5 - v g VR o
=3 =3 = i -
ST & Ny
y& iy B . ) ”r
5k 3 ]
Ny \ -
SG o \. 0.47 100
o %// | 22,uF)
LY . VeeN
o 1k .
i G g
l ! = =
l 9v 0~2v
fo
hors
Fig3 U hsvg—>&f|



BA1350/BA1351

© BS54 ahis /Electrical Characteristic Curves

&0 Vie= 1 ki T T 1 1
Tz Vin=1kHz 100% 300mVrms
300mVrms —
8 0%
= T T
2 ' MONO -
= } (VTN — ] =
g i L —— &
g H R =
% suB 2
g 1.0 |. 2 50 R—L
g | g ~——+ —
<] 1 & 40 L—R
3 1 o
E 14 o 3
E: i $ v
J \'
2 e 3
IS TN
S SEr et — 0
0
5 €6 7 8 9 10 1 12 13 14 s 6 7 8 9 10 1 12 13 14
SUPPLY VOLTAGE: Vec (V) SUPPLY VOLTAGE: Vec (V)
Fig4 25REER—FHREEEN Figs /L —3 3 —BEBERNYE
T T T T T 1 2 T
(Voo=9VIZ T19.00kHZIC P ¥ 4+ X 1) ;m: lQl(l']i:‘FOnly
Hmre= ]
= %
z 3
i s
° £
% 21.00 d
5 >
& <IN
2 20.00 5
g 2z LED ON
(23
& 19,00 |—1 i
% o
£ 18.00 g LED OFF
= =
w 17.00 »
w
o
w
0
5 6 7 8 9 10 11 12 13 1 5 6 7 8 9 10 m 12 13 1
PPLY VOLTAGE : Ve (V)
SUPPLY VOLTAGE :Voc (V) su o ee (V)
Figé BHEREN—TREEEMH Fig7 7L ARBRE—FREEHSNE
e L T T 1 1
Vee =9V Vee=9V
= 100% | VIN=1kHz T
= 1 ] MOD LEVEL 100% |
T MONO @
I MAIN -==--- ] =
g L= &
& R —_— =
e sug  —--— 2
g 1o 2 5 -
1 -
g o ‘>.<_§'\ I_’ R
g @ a0
5 o
T Z 3 R—L
- <
g 5 2
e
10
100 200 300 400 500 600 700 800 %0 100 200 300 400 500 600 700 500
INPUT VOLTAGE : Vin (mVr ) INPUT VOLTAGE : Vin (mVr )
Fig8 £SHiEER —ANEEFE Fig9 t/NL—23> —ANBEHM
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BA1350/BA1351

IT T TTT 2.0 ] TTTTTTT
Veo=9v H HHT LB
Vin=100%, 300mVr.ms. 1 HARELER
(B RN BL-43 &M
HHTrs  H z Ll
2 sewsen L b MONO ——
= BL-43 I MAIN ==---
& = o
S 50 T é R ——
,fi( R—L H SUB, ——|
T 40 Z 1.0
g HTT L e N angys a
8 L-R s ° i
o 2
g % % i
=z
: i
S 20 ]
g L ;
- N Y
10 S 4
£y ke
= i
0 i l [ 1T 1“
50 100 200 500 1k 2k 5k 10k 50 100 200 500 1k 2k 5k 10K77k
SIGNAL FREQUENCY : f (Hz) SIGNAL FREQUENCY: f(Hz)
Fig.10 4/ — 3 3 —ESRAKEISNH Fig11 2EREEXR—(EEREHISY
— T I I
% 2 Vee 9V
= Vin  300mVrms T
] ] MOD LEVEL 100%
S *eTFrLvy — 1kHz 7
" @
z g
\ gl -
\ gl [f 3
{ 2013 @
15 ya g
] S
g / 5 % /\\
<
T/ 5w SR
p)
10 Y 3
—— 2
- ES!)
N~— "1
10
0
5.8 16.6 174 18.2 190 19.8 206 2.4 22 18.0 19.0 20.0
FREE RUNNING FREQUENCY : fo (kHz) FREE RUNNING FREQUENCY : fo (kHz,
Fig12 v 7FvL>S -0y LY Fig13 +t/¥L—2 32— AEEEMIEY
T 1 T 1
Vee=9v _| Vec=9V
vin=1kHz 100% V=0 |
300mVrms _|
=
@ z
= 1
a bet
& I
z § 20.00
5 50 2
S o
a —-__ | R-L :;
% 0 == 2 19.00
) 2
o L—R +— Z
g 30 2
< w
5 2 & 18.00
L
10
0
=% 0 5 50 7 —25 0 % 50 75
AMBIENT TEMPERATURE : Ta(‘C) AMBIENT TEMPERATURE : Ta (C)
Fig.14 +/fL—2 3 —EEBESY Fig15 BERAZRBR—-EREESE

140 RONM



BA1350/BA1351

2 T 1
Vee=89V
ViN=19kHz only " |

LED ON

\L\

1
LED OFF
"

STEREO SENSITIVITY: Ps (mVrms )

|1
—

fra—t

—25 0 25 50 75
AMBIENT TEMPERATURE : Ta(°C)

Fig.16 X7 L + i —ERBE SN

1.0 T T T T T T T T
Vee=8V —10dBF# > £ ATNIA> bO—NBE
F—1 Vin=300mVrms 10kHz 1

Capa.3=0.014F

z

2

w —

2 ~—

5 ——r—

2 05

> e~

|

<]

&

E

z

=}

o

—25 0 25 50 75

AMBIENT TEMPERATURE : Ta(°C)

Fig18 21> fO-—NLEE—EBBE HY

® {Hf EDiER
(1) F BBk
BA1350, BA13S1ErRia%kIs, ABEBEN25CE T,
Pa=550mWT ¢, 25CLIE T3, 5.5mW/CTEH L%
ThiftWE€A, Thbb, RAFERBENTSCHR
FL Aty hTOHFREKRI,

Py=550—5.5X (75—25)=275 (mW)
k), ICOMEBEAIZ, 275mWRITICEEEtThITRL
JEICHEYNET, Fig1olsFRiak L EARBREDOMFRE R
LET,
@Fv>oxt/SL—3>
FrxENL—Yaéld, AFLAEABOES
FroRNDOPBEERTHNTT, VWL AIIE, A
DF v > XIOEEESY, EOBREMEDF v A

T T T T T T |
Vee=9V Sep =20dBM I > h D—)l«'xﬂf_J
s 15
2 N
W N
g ™~
|
<}
>
.} NG
=}
&
E
z
S
s}
1.0
—25 0 25 50 75

AMBIENT TEMPERATURE : Ta ("C)

Fig17 2> bO—-LBE—REIBERE 5%

BWADPERTHDTT, FroFht/NL—2 3 B
&, LHREE L (L-RESNDHE, Y TEBERAT Y
F 2 J1E5 (38kHz) DARMAEICL > TREN E T,
1) (L4R) & (L—R) DES LA

BA1350i3, (L+R) & (L—R) 55 & MRET B &ickY,
AFLAEEDNBEETH->TWVWET, HRWICIE, RAD
EIcaNEY,

(L+R)+ (L—R)=2L

(L+R) — (L—R)=2R
ZnEE, IHREB L (L-RIESOLANLLE, 111

CThHEUhEEYERA, LAL, IFER /A XX+t 5

(JAXTZ ) DEEBHEEIBNE, LA
EhEEA,
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BA1350/BA1351

600
y
=
[
S 400
=3
o
2 300 [y
o
z R C§§>\\
R <
4 AY
100 \\
\\

-2 0 25 50 75 100 125 150
AMBIENT TEMPERATURE : Ta(C)

Fig19 &iBR—RIEBRHME

%, (L4R): (L—R) =1 . mTHBELRELETE,
(L+R)+m (L—R) =L (1+m)+R (1—m)
(L+R)—m (L—R) =L (14+m)+R (1—m)

ExY, (4m) & (1—m)OEFENL—Yal el &

T Thhb,

Sep.=20log1o 1M (dB)
1—m

EaNET, —MROFMBETIE, IFBROREBREIC

&3 (LR & (LR DL ALER, BENEEH-TD

Z<EEEA,

2) % F1ES £38kHz R 1 v F > FEBDAIEE

BA1350, BA1351 T3, 38kHzD A1 v F > J{EE % X

FLAERICETh TVWSB19kHz/ 1Oy MESIC, PLL

50y 7 S THBTVET, ¥ TES EHEIBKHzONMHE

PFEATVETE, EXL—Yald, BlELET, 20

friEEER, ICOANTITICEBI > TWBIFER®, ICT

BI3BEIHNET, 5, (LHR) & (L-R) DL AL

P11 e, MREreH3ELETE,

(L4+R) + (L—R) cos 6
=L (14cos8)+ R (1—cos @)

(L+R) — (L—R) cos 8
=R (14cos 8 )+ L (1—cos 9)
EEVET, ZOBOENL—Y a2 i,

Sep.=20logqo 11058 (dB)
1—cos @

e ET, ICICLARMBILIE, VCODTY-F LB
SEBOBRIL P, ANLALEENDBRTELCET,
Y ADfMEBEE/INL—-T a2

BA1350, BA1351 T3, (L+R){E5 & (LR ESNDEHR
AUkl 11128 (LHR) (ICHAN20%up L - REBERE
B (fERO /NSO ABET L L) EE-TVET, Jhid,
1) GRNFEES I, IFRE/ 1 X% v &5 EDRBEEES

®
kQ
S I 0.001F
Fig.20
o ESM R
10
0
=*=
—10 N
AN
T \\ N+ 27U/
=z
B —40
£/ 5MS/N-T
—50 .
—60 ~.
—-70
—80

—20 0 20 40 60 80
ANTTENA INPUT LEVEL (dBy)

Fig.21 7> 7+ AH—S/N 4%

Mz &), BA1350, BA13STM AN T (LHR)fEE LV
(L—R){EED L NILEEH20%down E > TWB I & &EE
BLELBDTY, LED-T, HA4QEHERRICHY)
TLIIE, /1 XFx v EIHNE /NN ERAEICT
BA1350, BA13S1ICA DT B EHAIRET T, mt/SL
— 2 3 EPEEVBEICIE, RIRTEE LS AHR82E
EFWY)OW, K1 —LRARCEINEShET,

(B) AF LA/ 14 Xa> bO—JLEEEE
Fig2liZRLET LSO ICABERTLAE, E/FNTIR
S/NH, 21.7dBRE L > TV ¥, LAY-T, 7277
ABDPEBELLEH>TLBICLENK Y, RFLA /L XHKE
CBI->TEET, CORTLA/ A XEBREELILH
AFLARBELEFAREL, T/ SIUS/NEHRISED W AT
LA/ A RENELLTIHREN CORT LA/ A XA b
O—VBEET T, EXTLA/ A XRROTHEIE2D
&Y, 12, FMTIUFICATITOARET, 7>TF+AND
OETICEHBHEVWEAEHDHET L, 19kHz/vrAy ME
BEOLALHTHINET, ChEFIALTXTLAHLSE
JINWATBRADZHFETT. I 1013, FIEDIFPS T
T FADICHGIL - DOBERE TV, ZOHD
THREICZTLAD ST/ SIAYRZIZBFETT, L
»PL, WTFhOBEEH, XFLALSE/ S, HBVIE
E/GUDPEATLANERBICETBDY FTDT, i
ABDY 3 v IE, TOEZIIRET B/ 1 X EFER
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BA1350/BA1351

GEPEEHOY EE>TVWELE, ChEBEL, 27
LADPSEI TN, BE/SIDSEATLAANELDHS D
ICBTSE 38, CAPRFLF/ 43O FA—ILEE
RELEDTTY,

EROZFEEE LE LTI, Fig.22% (1) RERDIFX — %
BMEEWORBROINE Y MBI X7 LA S/NEH
Fhhrhif, £2) CREORFLA /X2 bA—-I
it L, SepidS/NMEEIHP->TVWETDT, AT
+SINWERBMEIBS> T, 5, BAI350, BAI3STD
ZAFL A/ 14X bO—ILEEER, 5B (2) RERDa) D K
IE>TVETOT, £ @) RRDRT LA S/INWER
Mz a) DL IchY T (ERR), EEEANTA A 20dBH,
S/IN25dBC S5V S TIRPERHEVESAEILADT,
ERSEIHEICEY, RFLA /A XL rO—AEEE
Bhr3Eb)DESICLETE, ANTAH40dBH, S/N5O
dBIHE CHP T EN TE T (BARROD) AR
Fig.23(CBA1350, BA1351MAF L 4/ 4 X2 hO—
VEMERLET,

@ N\ m /
2.0

4
18
1 By /
- 162
1.4 8
< 4 E
¥ 2
128
N 3
S0
BAIKORFLA/ x> ha-ntstt Y\ 5 / BARIIO IF X — 218%

EY

o

.4 i
-2 ANTTENA INPUT LEVEL : (dBp)
3

SEPARATION :Sep (dB)
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20110
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|
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N
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Fig.22

(%)

OUTPUT SUB SIGNAL LEVEL:

T T T T
Vee =9V
ViIN=1kHz. 300mVrms —
MOD LEVEL 100%
50
100
# TEAL ALY - 40
1
\7 /’ 3
50 / / 20
< 10
/1:/\'\,-9 B c 1
| 1 1 0

0 0.5 1.0 1.5 2.0
CONTROL. VOLTAGE : V¢ (V)
Fig23 XFL#/4Xa> hO—ILi5M%E

BA1350 BAft

3pin

Fig.24
T T T
ViN=130mVrms
— Vec =9V
Capin=0.01uF
0 /"
Yy
@ /
= —10 (
o
T
= kH
5 4kHz /
=
2 /
A
= =20
3 "
T 10kHz
<]
T
-30
0 0.5 1.0

CONTROL VOLTAGE : Ve (V)

Fig25 N1Hhvy a2 bO—JL4%%

T T
Vee=9V
[~ Vin=1kH7, 300mVms
MOD LEVEL 100%
I~ Capin=10uF 4

) /
/

4
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/

0 0.5 1.0
CONTROL. VOLTAGE : Ve (V)

Fig.26 S/ 1 X2 bO—Iu4%
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CHANNEL SEPARATION
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BA1350/BA1351

4) Bt/ 1 x> bO—JLESEE

T/ SESTHS/NAOIBLI T I & B8 T, 7kHzLL
ECHVOSBEEROL AN ETIFTRhE, BELED
SINHRE I h ¥, BA1350, BA13510 ZlifY 4 AEE
ERREILFig24n &5 (k> THY, SMFFDRa>Fo ¥
ICEWEBICEHRERIRETT, —fBl& LT, Fig25(C=
001UFTMNIL FO-NEE—RERBMEE = 4kHz &
10kHZICBWTRLTH E £ ¥, £/, BA1350, BA1351
DEE /14X rO—- LM EFIg26ICRLTHEE
To S/NBEEMOMERIE, £ENOXFLF/1Xa A
—IVEED E A TRN/=D ER U THE)RERDIFX —2
HAMEEARBOZ DLy FOS/NEEN b WIEHE
&, REROFIRTIERFIEETT

(6) > FRUTL NI

1) S TRITLANIL
BA1350, BA1351{3, AHXFLAESD/X1 Oy ME
£ (19kHz) LAWPRELL G ET &, BEINICE/ T
kD S5 2T LA EBEAYRDY, RFLARRILTH
BITLET, SOE/ FILEEL S X T LABEATERD
BEDAHNNCOY MEELALE, SCTHROLANL
EvnE§, BA1350, BA135S1D S > F AL AL,
10mV (Typ.) T, &%, /SOy MEBRXTFLAES
ND10%TFTNDT, 100%ERFORT L HEBSLEHOLA
Juig, 100mV (L4+R=90%, Pilot=10%) &%) £,

2) ST T4NRALTFUHEORD A LERAR
N0y MESLAHER KR E £ 1), 11pin~13pin
BO7 4023 FoHICERDE LTRSS A ET, /¥
10Oy MEELALOZELIR, COERSOEILICHEIL
¥T0C, —EULEODERSPRELLEZIL, ATLF
EEELYET, CDT(NZIALTUHYDEEEET S
EEWE, UTOZEICERBLTLLZEY,

a) AL FUHHNIVEE
ACLFoHOEPNEVE, B/ TLESHYY, AMES
BT EOLHBET, KADBIL, XFLFARTITH
BEOTEZENHNET, TLEAND/ A XEB AR
PELBEHHINEEICRRETT,

b) AL FLHHAEVEE
AL FUHDENIAEVE, KANDE/ SMESP /A
ZHEEICRREELNETHY, E/IMDPSIXTLE, X
FLADSES SNADEHEOTHRD ) ERBENE
BNET, BRICAZWVEEICR, AFLAPSE/ S
Db -TH, SCTHRIOLEEFEICE 1Y, ER
ON, OFFEFICEBEARIT LAY, BEBEEREI TBEY
BNETOT, +HEBLTLEEL,

S TEITLANERELTEHEE

BA1350, BA1351M 5> 7&EUTL NIV IE, 10mV (Typ) T
T, 10MVLEDEITLALTHEREN 358, UTO
HETERARETT,
11pin~13pinfICIRME BAT 3 HiE
11pin~13pinfAIN 7 1 L Z AL F o4 L WFHICEM & &
ALETE, FLTRITLAANKRE B ET, Fig2?
I=11pin~13pinfRiEHME & T > THRITL NIV OREFREETR
LT,

TTTT I
Vee=9V —
ViN Pilot Signal only _|

40

1]

30

LED ON LEVEL:VL (mV)

2 N

0
10k 20k S0k 100k 200k 500k 1M 2™
RESISTANCE BETWEEN PINT1 AND PIN13:R,; -5 ()

Fig27 A7 L ARE

6)5>TEXFUIR
BA1350, BA1351(%, 5> FAITL AL EHEITLANLD
Bic, 3dB(Typ)DEXFTY AP HN ET, Thid, £
JSNPSRFLA, AFLANSES FTADYRAE
FEEREICTBEHTT, ADD/N10y MESLANLY
10mV (Typ) T, E/ TP SATLAAGT RO ET
&, —3dB(TmV) £ TREEL, ZTRUTICEN T &, 2
FLADPSE/TAYEDYET,
(7) VCO (BIEHIMARIRSRE) L0y IL T

PLLAXD X 7 L+ ER2R 1, AEBICVCO (EEHIMSEER
#B|EBHLTWVWET, VCONT Y -5 > EEHIE15pin(C
St Eh3 20 I TR (H—KY), £213290
SFLH(RFAL)ICE - TRESNE T,

1) VCOM B
BERMEREICTAED, 2IILTERR, 21327
ALFUHHEANBERBER L HDEFAL T LS
W, B, 213ILTEMRICIE, h—-RUEE, 213
LHALFLHICIR, AFO-LaCFrHEFERLTL
EaV, B BEEEIC OV T, Fig1snT7 ) -3
CEBEBMBREESRL TSV,
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BA1350/BA1351

A0y 7Ly

OvyyL>yEld, PLLOBBEBREFEREVVET,
15pinD 24 3> FLHEEZBDE, OvILY
BEIELET, Oy ILJaERAHALMILREH
WEEAD, MBI LETE, ¥+ TF 4L VICER
PHET, Fv TF v Lo UPBRHYET EVCONRA
EB R T MR ULTARREE BN ETOT, ABIDR
T, Fig28lcg1 3 ya FoHicdsny L
TERLET,

+12

*10
~ *8
x
x
=
4 +6
zZ
<
o
X

+4
g N

§
. NE
J
I
100 200 500 1000 2000

TIMING CAPACITOR:CT (pF)
Fig28 OwIL>2y 24370 F 445k

3) VCOMZREE A & X B A
VCOD 7Y —F L EEHIE, 12pinD19kHZzE =2 —HH
ICELEB D Y > 2 &g L CREEITVE T, AR
3, UTOZEICEFBLTLIZEL,

a) VCOD LR
VCORERIBAE, RETBETIC, —EOENF» D
WET, VCODTY — 5 BRBEREMICIE, THRRA
HBOBBMEER L TS,

b) EBRFEED / 1 X ERABDANES
FMBEHOt v MR TRARTS L&, 7>TFT AN
OREIZLYVCON T ) —F L AEBIZBERTSC
ey ET, EBRFARICIE, ICOADIC/AXHFMD
WETH, /4 XDKREPKREEICL-THVCONFKRS
hB2erHIET, TEEAFAMT, T/ IMESFA-
TW3IEE, FREZVAERD I 2REBESRRLET
DT, RBEIZAOEREL Y £T, LIEH» S VCORER
212, FMBERE (AHAR) TEEESOLVIKE (BE
W) HPRETT, SORKETISPINDRY 2 —LEREL
TLEZW,

B FrTFrLT
EESFIERIC L%+ TF v L2 T IE, Fig1222M

LTLEEWY, ¥+ TFvL T, PLLYHHIRTE S
EEBEENZETT, ¥+ TF v LTS, 14pin~
16pinfAID AL FUoHICLWAIETHIEN TEET, 3
LFLAHERELLETE, X4 TF ALV R,
WUSNE LETE, BLEWETH, Ay ILJ0E
KRN ERA, S+ 7TF L TVERET S LT,
VCO7 ) -5 AEBORERVERBEICLSF)T
b, BEEOIL, E— MILIEREZEROB(LICHT
BREAPVECT, LVEAOKREEIRIE, E- ML
ESERELROBLT, BVBEOREEIRIR, BERF) T
b, REILEEVET,

9 mAAHLANNL

BA1350, BA13S1DRAANL AN, XFL %, £/
SN ED, SEREEERNI2%DAT2V (Min) p-pLlE
T9, ICABORELEER, H45VICERFTEATVLE
To LEN ST, ABEREBERbEL, 2131>TL>
SOLWVEMIrEORTVET,

(10) # — 7 « A HAHFE

1)+ -7« A HHFE

*—F 1 THHFBR, EEB1kHzO & 2 DFIFETR
LT, BA1350, BA1361(x, £/ T AHEEH300
MVims T & HEE (5pin, 7pin) (1, 420mVms (Typ.) &,
Gv=+43dB (Typ) £ HE>TWVET, XFLAESNHEE
i, AHEE300MVims (L+R=90%, Pilot=10%) ¢, =
BEEI, ETET2I0MVmsE L ETOT, HHEE
13, 380MVims& i5h) £9,

QWMATFAILTFYR

FMEGE T i3, SEESERETIEMNT, SHLANLE
SULEBLETFTEELTVWEY, ChE, FUICT7Y
ZEVWWET, LEN->T, REATEELNXLEDH LD
REICHEES LS TREYE®A, ThE, T4I2T7
L2 EVWWET, BA1350, BA1351T1E, HANEHMRouT
EHPALTFUHCourtickl), ThET-OTVET, T
I 77YA, BA, BMTE, 50us KETE7Sus.
g s 5> TVWET, ZOBERIEBAI350, BAISS1I T

T=CXR

TEETZ%T,

BA1350, BA1351DF 1 I 77 VAL B EEKEM I T
DHENBEERBVouT XA TRH B ENFTEET,

1 (s
v 1+ (27ICR)2

il 2 1€, C=0.018F, R=5.1kQ TD10kHz TDH NiKE
B,

Vour=20l0g1o
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BA1350/BA1351

1

Vour=20l0g10 /3 o 3 14 X 10X 10° X 0.01 X 10" ° X 5.1 10°)2 Veo

=—10.5(dB)
ELENET, Lid->T, 12 ZT{L3 ¥ TEHELE T &,
FLILT 7 ABBEHERIKEN £,
(11) VCO&iR{F1E, 58%HIE / 5 IVENE (8pin)

1) 8pinDAkEE
BA1350, BA1351C (4, 8pin&1V (Typ) LIEICLET &,
VCODRIREILRUMEI T/ FIVBEETVET, 5@
E/SNBMEER, ADD/10Oy MESICERELS, €
JINKETHNATEZEEVWET, 8pint—T>D
$ETCTE, AFLA/ XA bA-LESETY IR
AN 50% & 1 B R T HEIRYICVCORIRIELE & 34HIE
JSLEMEETVWET, ISAEVWAWALFERENH5 &
BT, BER, 22kQDEH TGNDICEELTH
5\, ZOBEVCORIRIEL &, EHIE/ FILBFHEE%
BHrEnESICLET, AT TEHLN S & FICIE, 6pin
D> bA-IWADLEN) E+SRE LTS EEW, Ky T
JAAPKECHBZEDHN ETDTIEBIVETT,

2) 8pinfHHRFDIEER ~

a) ZN8pinDHIME LIATD & S, IFLANLTITH
EBHABETT Y, EXAF VI AP DVTVERADT, ¥
BILAREELIBIADPHIET,

b) AMSZ{Sh$E, VCOICLBE— MEFEBIC D, &
‘EEETVET Y, BIEEE U TFM/AME)R 2 3RF
(12pin) FOVTWVWETOTIFAL 2V, FMIZFM/
AMBEROYMA B EDED 2 . FM/AMZ{ERO ) #
ZF% (12pin) 28U T £ SV,

c) 8pin& Vec NIRRT BEIC13, 10~50k QF2E DiKH
ERBLTIT-TLEEY, Fig290 & 5 LRI IC &

SCAH |.
0SC SCA MPX

55~75kHz HF RS

8pin

EIg~N
2.2kQ (M (FHED)

LED
N HEREAN.

Fig.29

STVWETDTEEICILTL LSV, &5, BAI350,
BA1351TId, RER v BLEELETHIREBARE
BoTHWETOT, RUOLTIHERWEETET,

(12) SCARg &=

SCA & i3, FMBUX S D #lBh& {5 %75 (Subsidiary Commu-
nication Anthorization) D & & T, #ENZHEHEICFIT T
HEEH (Back Ground Music) 5 £ 4 %X 36D T, FCC
ICEWREShERIhTWET, SCAEE(L, 67kHzD
Bl kiR & T 8kHZLIN TRAIBBZERL-H DT, BED
AFLAESICEATHELET,

SCARREZ & i3, SCAEENEThBZLICLBE—+
BEEBHCBRELERLEBDTT, SOE— ML, X1y
F L JEETH 338kHzNE 2 K&K 76kHz &, SCAS
SLOETE LT T, BKHZA ERLEDIBS, ZTOEICL
VE2REB/EOAECE-FERHCEHICANICSCA
fex7 s La B ERY E T, BAI350, BA13513,
PLLARX CTNDTIBkHzEF 2 —F 1 b1 1 1DAWET
TVETOT, E—-FERETIHE2RESREE, EhHd
THEL, tH P DOSCARELWERREARBL TV E
TOT, %BA1330 (76dB Typ.) (23t L80dBLLE & R <
BoTHWET, MEERERKEFIgIIRLET,

O

ANT IV
TFI4Y

510
AW
+
10004F
Hh1oE-422
9V 500
l 0dBm

BA1350 5
BA1351
12 7

g

o
-

4.7kQ
0.01pF
5.1k
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BA1350/BA1351

(13) HY v TIvReEREM

BA1350, BA1351(x, HHAEMEGNDEDREICEAT 3
EHCHEHENTVET, Thid, HAY v TILEEEERE
MERETELHTT, HOEMREVecEDBICHAT S
FETIE, VecDZEHY» ZOESHOHERSENEEHE
KW ET, Fig31Z VU v FuBRERAFEEME, Fig.32(2
Dy TIBRERBEMERLET,

T -
S
t

—t
T
s e
4

T Tt

RIPPLE REJECTION RATIO:RR (dB)

i

30 50 100 200 500 1k 2k 5k 10k
RIPPLE FREQUENCE : fr (Hz)

Fig32 Uy 7ILfgEE

(14) LEDEREh¥%F (10pin)

BA1350, BA1351(10pini3, LED (X4 14— K)&EH
DEHBHEF T, RAIBMAD =8, HIRRIEHRICE>TF
BIOMARI 3 £ ICERTELTL &0,

(15) (S5 HES L (S/NLE)

BA1350, BA1351D X 7 L A S B M ME D LLIL, FHT6
dBE K> TWE T, 13, 1kHz, 20mVims (L+-R=90
%, Pilot=10%)D* 1 MEB5EAHhS L EEDHNE
EHEANT, AHIE—LZ2 R4TKQTDHSLLE
WoTHBHNET, £/, AWM E-42R47KQTDE
B4 XiE, —90dBVEL > THWET,

(16) /A XX v &5 (VA1 XTS52h) DR

A X% v BT EDERIE, KES®ISL-Y 3B
ICEAELTEET,

SN 3 EREE LEVBEICIRFIgIIRT &
b4, IFHDEBEZE2PINOPLLAN/ 1 X% v S DH
NEIPINDFIA-FAINNERLET, S/SL—Ya>
EULEETHHEICE, /A XX v ET7DARDTHAE
EHhUPRINETOTHLSLIBIVETT, il 21,
Fig33m 7Oy 7 41775 L(@Q)% 1 T BEVDIBEIC
i, A=/ 7T 1L 2#HDHF (pointA) » 5BA1350, BA
1351M 2pinPLLA AN, /1 X* v+ >+ 5 H A (pointB)
PE2F v NEINL—2 3 > OE)DED A HUIEEE
XL -3 TN E L 88 A T, BA1350,

BA1351D 1pinFa—FANAER LT, KYU1—L%EH
BETBZZEICLY, EENL—YahESRET, (b)
24 7 TIE, 19kHz Ampii /7 (pointC) % BA1350, BA
13510 2pinA J 1 75 > H A (pointD) % EAEDLI+H
2%38 L T, BA1350, BA1351 M 1pinA#E#E LT, K2
— LREBICE B E/L - a3l (BR40dB) H1E S E
T
ADMBEBTHICERELATAEESEVOR, /11X
vt JICORERBEMICLY, Y TESRALANL
AL AAEEBALNIICHEAR, T TIC20LULES T
LE-oTWVWBIHEICIE, ANMBR (O—/Y2 T 1L af)
RBICLBF -3 @85 hERA, LEDST,
JAXF v ot TOREREROSEIVDEL LY T,
ZZTHRALANLEFRANBICE, v FAHICSUBES
(L—R) &, MAINES (L+R) 2XEICAHLTHT, BA
1350, BA1351 DHAERTHSUBESHEAL NI &, MAIN
BEEBLANNEANET, MELDL S LRETT &,
MAINEER/EAL NIV ICHERSUBEEBAL NI DA % <
FHTWBIRTTT,

(17) BA1350 £ BA1351 & Tl3, /X h—THRE B -8,
mFEEBEFREVET, SEAICELTE, JEBCEE
W

©® FM/AMB SO 2 ik
(1) AMS{E £VCOIZ & BiHE
AMB{ERFIC, VCOT ) — S  BIEBTRIRLTVWET L,
VCOMT76kHzIZ& V) E— MEEDRZ B ENHY ET,
L ->T, REGAMBZEE 320101, UTOMEK
EfT-oTL &L,

1) BA1350, BA13S1DEFE 2]V, AMES(3BA1350,
BAIS1OATEE S EWVEL D ICT B,

2) VCODRIREZLEE S,
(2) FM/AMSZ{(E6 D Y)#2 2 i (12pin)
Fig.34[CFM/AMZERDHBA B EER LT T, (@),
AMES £ B & K VW I5E T ¢ ' BA1350, BA1351 T (3,
AMEE £ B THBAEEELT, AHAEEFIS £1543dB
ELTWVWAIC, 19kHZE = 2 3F TH 512pin%& 10kQ
~50k QFZE DIEM TVocNBi LT &, VCORIKIFLE,
BEIE /LIRS /A X3 bO—LERKRETVE
T, 43S, B/ x> bO—- TR, £y NOEHEL
6pinICEBE OVFHE) #Fhr->TVWET &, SRS
Hy PENBRKEIZE-STVETOT, AMESDSED
Hy bERTULEIBZND BN ET, LAY HT, TR
BEDBREEE HITH>TVWE T, 12piniCil A 2 EE Id2~4V
IKhEBEIICLTLEEW,
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BA1350/BA1351

0-/52 Vce "
BN BER
=T f
t
C]
™ O { AhAmP HHEH ]r —0 our
INATISR AL g=Pa
l 7L Amp. g
INAINR OF 19KHz
BEN s || 1 ||%7 ‘ CRESEH l e
| 4 x X
Fol A EL:
® G fH
c
(2 16F) o0 () 2 101F)
ﬁ+ BA1350 +
° BA1351 = e
(a) #4774 X% vt 5 LOERE
19kHz
®
r # g
> r @l 5
O-/82 | P b3
HEN 7
1@
O-/%2 wtu ©
N O- AtAmp. v ®ir-t P mor—r el wnmm oo
3 L
1
N ISR AGC LR Sa3y b
| B L ]
. —to | vee
l ;’ AP 1]
Y
N ISR AGC CR
= mEn Lﬁ 3 7 BEN BER
- 14
# nis
% 22
(B :0.1uF) 5kQ (34 : 1uF)
1L o BA1350 +
i BA1351
0.001uF

(b) 217/ 1 XT5>H NN

Fig.33

*
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BA1350/BA1351

AM:IF.

Vee

POWER

POWER

vy

b) AMIRS £ETHRE

©® SH3 T BB DEA
() AD#EEa> 74 (1pin, 2pin)
(Ipin) AL FrHphane, BEBEErELEL, &R
L= a B CAYET, AL TFOoHEERECL
TTE, —MIBMRIRELET, LPULBICKZBEET
&, AFLAEEANOETERBRARICHEAX v U7
Y- DHEXTHIBRASH Y T, (2pin) FIEAYICIE,
19kHz BB T NIER <, BEESETETY, LA LS
FWALTUHEENECLTVWEET &, 19kHzOL AN
IR U 19kHz R ERIE S R Y, /5L —2 3
UHOBELET, BICOLTF Y EERES LTVEETY
&, BEESLINEERABL, KANEICVCONFHRS
hT, enNL—YaBlbeRCTaREMI» HY T,
1pin 7L IBWRICTFoY
1.0~10MF
2pin PIIBRIALTLHHIVIZEREDNHD
0.047~10WF
(2) HAHiE#, HAH> 7 # (5pin, 7pin)
HAEKIE, PNPRS> T X82E, NPNRS 2T X420
ALY 4 EEELEAREAS>TVET, HARREAE
THERE, ABERME, TAIVT77VRERRTS
DEHFHWET, ALFoH, BICEEEH) £EA,
B, H—KEH, EBE5.1kQ, 001 uF(FrT2>7
7 < 51 us)

Fig.34

Vee

Hh

o1
3—‘ NLT R

Fig.35

(8) > 77 1 L4 (11pin~13pin)

N0y MESERBRIEL, BEREEICFBT ST
PHTE, AT HOEINESVE, /A XK EICLY)
AFUARRLEDDBATEELZ &P H Y T,
ICK&EWE, ZFLAE/SILOEEL R D V) BEREIE
CEWET, /oR—FaALFLHD1~2.20F @Y T
7o

(4) PLLIL— 77 1 JL % (14pin~16pin)

1) ERHT T ERBOBE
ZOTANRICEY, v TFvLoIPRENET, O
CFEUYDEENSSLETE, ¥+ TF L TREY
W, KECLETEBCENET, ¥+ TF v L IHE
W&, BIEEAP EPVETOT, BBEBRFY T MIHL
TREEEY ETH, SMEER (10kHzfHE) »EILL X
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BA1350/BA1351

To F+TFrLoVEBLET L, BEERIR, g
ShETH, BEBRKRKY I MIHUTRREE LY ET,
aALFYiR, EREOLODAENLWTTH, PILIE
BarFy4TchhrEunidA, BMIE, H—KoEH,
1kQ—0.47uF, 0.22uF ' ZH LWL S T,

2) A FH1ADEE
SEEROBEEL+RFLAThEL) TEAY, BIC
fMBAELESHWVWEy NDBE TIE, 14pin~16pinfED 7
AR EIACTOH1EAICBEEEAB I ENRRETT, &

OFERFETR, ¥+ 7F+vL > IPDPULIEL B3 HM,
S ALTFUHEENESS LEAPFRVWED T,

(5) VCO# A I > Vi, #1373 F4

BA1350, BA1351()VCOIt, ¥ 1 F+ XADBERBEE-T
WETOT, VCOZ I TR, 213> 7aCF
H$EHIC, YVIFRABERBEH 1-HDE, FALEY
hEx A, ALToHE, XAFO-LALTFUoHE
FALET, EHRIZ, H—KERTHLEVE A, BE
470pF, 22k Q—10k QEEFIH,

o
Vee=9V

104F

2.2k

o

Q
+ arra-n % 10K
AN
LED
[
ill
H 7/ 6800
3
s
8 10

fo
Hhys

1kQ
MI 0.47uF
+
N+
12 0114 O 16

BA1350

YTk
20%DOWN

LANX =2
BL-13
Lch

7 9 Tu Tm 15

1uF

470pF 20

10k

EEEt
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BA1350/BA1351

(6)94fF 11 EB SR
e Fi: 2530 1% 4 HIREL VNS VRS HEEL ) KEVWES
1pinAha>rFo4 1 ~10uF RIERIFEA Yy TV Ta0F | BEESHEL, BRlt/Y | EERABOHDX U7
Y L— 3 &k, Y —7ROEN,
2pinAharF 4 1 ~10uF 19kHz/Y 1 Oy MEBAI Y T | 19kHZL NLED . (1iEEE | K A HEEOVCODIEH,
LA IC&kBtEL— 5 Bk,
3pina>FH N Hy FEEBRE . MEBEZEBHE /1 XD | KEBEDEEFEADESE
hy bEhBHWV, Thy rEh3,
4pina > FH 3.3~ 47VuF FBEY vy TNT7ana2BALT | ERY y TR EDHkDS | BRY v TVBEREDORNRH
> Wick 3, Wik B,
spind> 74 0.01uF HAF(IX 77 2B T | HABRREDFERSH ML 5, HOBIREDFERHNIIL S
Y
Spinik#i 51kQ HhF1 I 77 ZBEHR, | REEBECEER, REEHEICTE,
7pina> FH 0.01uF AT+ I 77 2B T | HOBREDFERHWICL B HHBREDFRBWIZLD
Y
Tpinif i 51kQ WHhF« 12772 2B, | BREEHEICHE, BEESMCHE,
8pinik i 2.2kQ # — NEHITE /T IVEEERERRD | BB OMEIT / SILEIEDRE | & — FEKIT / SILEREDRR
1= BHERIZL BB, fRL, <53,
10kQ ~50kQ | 5&HIE / SV HEER, 8pINN—XBHRHF S LB | 22kQ EDFERB WIS LY,
BOBhYH B, T TEBEED B D L <
%53,
10piniEi 6800 LED K5 1 JEBHRDRE K54 TEHRHH<EY10pin | LEDRKNTEL & 3,
WFEEFSL LY, HEE
hXo
11pin ~13pinfia> 5 | 1~22uF ST 742 EHHK,. J 1 XEIL& B EEE, 5> 7ONOFFER LA, &
Y (/oFR=35) B AREDLEDE &UT,
12piniifi 10kQ~50kQ | AMEDIR X HEER, N—Z RS54 TEBRAICELS | AMENRAHBEENBH KU,
BEO®N,
14pin~ 16pinfia> 5 | 0.22¢F X+ TF v L2 IRE, SEERELL, HIREHDET,
Y (/>K—3F)
047 uF X+ TF v L IURE,S XA TFrL VB ED, | ¥+ TFrLETVhELED,
(J>KR—=3)
14pin~ 16pinfsiEi 1KkQ v TF L URE FrTFrLIVBED, | FoTFv L IUBES,
15pind > 74 470pF VCORFEHRTE Oy 7LrIh<{is, OyI7L> Ik 5,
15pinif i 20k+10kVR VCORFEEATE RIFSEILEDOBNHY), RIRFILDOBNSH ) o
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BA1355/BA1355F/BA1356

BA1355/BA1355F

BA1356

BA1355, BA1355F, BA1356(x, # — X 5L *+ RUE#K
ZFLAITrhty NBAICRFELAEFMAF LA IF
TLy 7 XICTY,
YIMNIa—T 1 THBEEARBLTWS 8, IFDX—
S AHNWEREERVWRZEICL - THERBICHIBZIRTL
FT/AXERET A E/L—Y 3200 bA-LRUEE
BB S / 1 XEEET B N1Hy b bO-DZ
hEhILICATREE B £,

The BA1355, BA1355F and the BA1356 are FM stereo
multiplex ICs developed for car stereo and high-class
stereo radio cassette.

o R

NarrO-NWADICENENSL -2 a L EERIET S
ZENTED,

QarbO—NABICLYEED Y NEBERIET B L
PT&EB,

) ANEH—FEMEILICEVT, E/SL—Y 3 ED
BElc 3L ICABIEREEZSREL TV S,

4) VCORIRIELE, HHIE/ S RUSED v FERRET
PHd,

5) BB ABOBEMEEREOWRI E SN TV S,

6) A A FIEN»4+3dB $ 5

7) ¥HOVY IR 2—F 1> Y FM-IF, BAA110 LB R
EET

® Features

1) Separation value can be varied by the control input.

2) Treble cut-off quantity can be varied by the control
input.

3) Internal resistance is set so that the separation value
becomes maximum at a certain phase shift of input
waveform.

4) Terminals for VCO oscillation stop, compulsory
monoral and treble cut-off deactivation are equipped.

5) Completely protected from instantaneous surge, etc.
during various types of switching.

6) A I/0 gain of +3dB is provided.

7) Best fit to ROHM'’s soft muting FM-IF BA4110.

VIbhIa—T 1 7REMNE
FM X5 LAV FTLIY

©® 44i.~F%E /Dimensions (Unit : mm)

FM Stereo Multiplexer with Noise Controller

BA1355
19.4+0.3
R1.2 61514131211 10 9
s T e T e OO s O e B
__\ )
o
O H
10
<}
7234506 78
2 76+03
m 9 i
"’Td i I3 I
T3 ] o _—t-: ~
%3 R
Chin ;
| o
E g o501l 030"
o —~—1-254+0.3
@ 1778103 88306
BA1355F
10.040.3
1615 14 13 12 11 10 9
W AHEARAAAAER
o] of
ol o
a4
S+ O
3 HEHHEHEHH
12345678
%‘e g _
1.5 IIrrTTy ST G
- ]
. L._ (\f
< 13‘710.2 0.2+0.1 ~Il-0.3uin o
BA1356 19.540.1 2.840.1
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BA1355/BA1355F/BA1356

'y

H—=ZAF L%, ERATLFAITANEY b

@ Applications

Car stereos, high-class stereo radio cassettes

® JOv %4775 L/Block Diagram

pLL Pl osc BAI355
+Vee TANBT R BEN BA1355F GND
o4 ol4016 o015  BA1356 o9
T

=
I?Tt‘ftii&lﬂ LmEms]-|-1-

-7 SUB

PLLA A O
:
anor>——"" | b
19K
na2hetS7 S |
BESR 3 )
] N
———1
50 -
———— e e L 1
566 7 08 011013 1Y) o100 b2
LEH R#A tL-sa> 327 527 NAMAyb 527 foFzruy

ANO-LA TaAET LR TRO-AAH  HH  AMIR
® B3| AER /Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit

EREE Vce 14 v

BESLES Pa 550* mw

#$iEREEE Topr —25~75

RFBEER Tstg —55~125 %

* Ta=25CLLE CERT 54BE12,1CICDEE.5mWERL S
® EX A5 Electrical Characteristies (Unless otherwise noted, Ta=25C Vcc =9.0V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
HREEEEH Vce 5.0 9 12 v — Fig.1
BESHER la 5 9 13 mA - Fig1
L —32> Sep 35 45 - dB ZIMAXTT b Fig.1
Ek THD — 0.2 0.9 % 200mV MAIN{E S Fig.1
BRRKAHLAN ViN 500 — - MVims — Fig.1
AHDFE Gy 1.3 3 — dB MONO 200mVrms Fig.1
X183y hONL XL Pin 6 10 14 mVrms NAOy MEBDH Fig.1
AhT>E-4F22 ZIN 20 40 80 kQ (MAHEBID) Fig.1
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BA1355/BA1355F/BA1356

© HIFEEFLE /Test Circuit
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® A%,/ Application Example
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BA1360/BA1360F

BA1360 3VFM AFLATLFTLIH
B A-' 360F 3V FM Stereo Multiplexer

©® 4#¢~1%E /Dimensions (Unit : mm)

BA1360/BA1360F (&, PLL AR A LAEZFM TILF T 10.520.1 28501
Ly 7 2AZA7F LARABAICTT, BICETHEKROEE BA1360 » o -
EAFLAS5VA Aty bADISHEHSFICERL, Voo — = cr.0
—1BVE TR LABIEEFS SIBELTVET, & L -
-VCOD SRE L IHTF (10pin) FHVTVEFTOT, AM | §
SEBORKELFBERICTAET. é:‘ "~ o S STe
RGO B
I Ta T
The BA1360 and BA1360F are monolithic PLL-type FM I——1.27¢0‘2 o.ss-—l - J
multiplex stereo demodulator ICs. F | —
19.0540.3 2.75%0.25
1 3 5 7 9 11 1315
2 4 6 8 10 12 14 16
o Mi
1) PLLARBRBOSMEEYLF L7 ¥, BA1360F
Q) EEREEE THRE L TEET S (Vec=1.8V),
3) LEDA&UT L AL DL (6mV Typ.), 10.0:£0.3
615 14 1312 11 10 9
4) VCOfZ1E, &HITE / S IIRFH LTV S (10pin),
S)HAY v TERERBENIELTVS, E’n
6) HHEEN O XH D &4 (Gv=0dB Typ.), © T
NEELTH S (0.1% Typ.), 12345678
' o gi— -
® Features ﬂTg%ﬁﬂﬁm ST R 1§
1) High-performance multiplexer with PLL circuitry. S e 0.i0.1 A b-o.3un &
2) Operates stably at low supply voltages (Vcc=1.8V).

3) Low LED lighting level (6mV, typical).

4) A pin is provided for VCO oscillation inhibition and
forced monaural operation (pin 10).

5) Good output ripple rejection.

6) Low output voltage loss (Gy=0dB, typical).

7) Low distortion (0.1%, typical).

00086—22—A3G541 155
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BA1360/BA1360F

® JOv 7 %4 7F% 5L /Block Diagram

PLL PLL
=TT 4ns L=TT1iR

Q12 ?‘4

VCORSTE

?va

PHASE 1
DETECTOR

BE1%E o || rooee He| sinee |
t
A O b DETECTOR J BA1360
® BA1360F
b9 du &ids bis due o1 02 ds
Lth REH 527 Sr7 527 BWHEE/S I foFrv?y GND
7402 GND Hh
@ 34 B AT,/ Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit
BREE Ve 45 v
HE LS Pd 500 * mw
BERAE Topr —25~75 c
RIFREHEE Tstg —55~125 C

% Ta=25CLILETHEATHHBEER,ICTICOEmWERL S

® ES YIS Electrical Characteristics (Ta=25C , Voc =3V, Vin=130mV <L+R=90%, Pilot=10% > , fm=1kHz)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
BIESHER la - 4.0 7.0 mA - Fig.11
/L —Y 3> Sep 30 40 - dB ADBAERATEICT Fig.11
LEREER THD - 0.3 08 % MONO{E 2, MAIN(EE Fig.11
A HFIE Gv -3 0 3 dB MONOfE & Fig.11
F o xNINTLR cB -2 0 2 dB VIN =130mV, MONOfE& Fig.11
LEDgATL N Vp 3 6 10 mvms | /sS40y MEEDH Fig.11
EyPY—7 oL - 32 - dB | f=19kHz —

- 45 — dB | f=38kHz —
ABTE-4 2R RIN 14 20 30 kQ — -
Hh1 =422 Rout 5.0 75 10.0 kQ | &HH —
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BA1360/BA1360F

o BEAIEMER /Electrical Characteristic Curves

I posary v T T Ve
R ~Vin=130mV, MOD100% Hoh 1 Vin- 130mV. MOD100%
;L IR . . H vt H~t-
14 R TS 8 - [ IR
n Vv e R A i
= M /HW doreent 2 2 s 1 b el
[14] i N
= Juwr Frih . 4o+ et - - + [ r—
P ;..;.,/ i et} . e I z i i e
? ERe Ve y toeed S ] 1 [ 1
> o+ §+ ot e+ 3,0 & E 3.0 | to A
é % . ‘.ii Ll ir: : 4’ j b oeaatd] g g 1 N 1 } 14
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L i R oy P + el €0 5 a < Sa + iH e f -
G et e ERR St B ° I fSanl =
% 20 i e ‘lT 202 Z 2.0 e ¢ r i th =]
a0k [Hlﬁ 1 T et ] s - - H i
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z t 1 s < <15 1=
z Ll _[:. "VT L Ao b T I L ‘r T 5
I H H { + P o :{ 3:' - 5
S 0 L L 4T H.D, +“4m 105 5 1.0 THD suB il 0
R a s T AN 5 2 + 1 H
f 1 1 rittto.s 0.5 L1 . i/ i e
! LA THD. : : =, H TTDJLI,F‘ i
o EEi [1 MONO o 0 il il 1T
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MODULATION FREQUENCY : fm (Hz) MODULATION FREQUENCY : fm (Hz)
Fig! 2mEpE® Fig2 L R{ES 2
1g. £5i /&Eg‘: —Eﬁﬁﬂﬁﬁﬁf& 9. - RiE= PR E 3 7
o s =l J=0a =5 2[ 3 ,_giﬁg]lﬁﬁ4éﬁ L
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s
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= 2 e I
=] < @
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= I~ w
o
~ N1/ Oy oLy ] 18.5
5
0 18.0
170 174 17.8 182 186 19.0 19.4 198 20.2 2.6 2.0 0 1.0 2.0 3.0 4.0 5.0
FREE RUNNING FREQUENCY : fo (KHz) SUPPLY VOLTAGE : Vce (V)
Figd *v7F+v -0y oL I8 Fig4 BEREEKFY 7+
L —-Y 5> — EREEE
T |3(l) T T 7
Vin=TKHz mV _
B Vin=1KHz 130mv
R MOD 100% R MOD 100% —
s 8
2 o
£ £
Z z
£ S
z 3.0 T 3.0
o
1 [
3 2.5 225
o ]
g 2.0 Z 2.0
2 s
<15 AN % 1.5
T I
3 =)
I
g0 \ g 1.0
. \\ ® \
0.5 THD MAIN 05
N e . \ IVH.D,AL.R. UB—+—
]
M
o THD MONO o —
0 1.0 2.0 3.0 4.0 5.0 0 1.0 2.0 3.0 4.0 5.0
SUPPLY VOLTAGE : Ve (V) SUPPLY VOLTAGE : Vee (V)
Figs 2EREEX-BRIEHE Fig6 2ZREEXR-—TREE 154
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BA1360/BA1360F
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BA1360/BA1360F

o RIFEEELE /Test Circuit

l 3000
Ska A 047uF g
BAS 1 = <
1000pF s =
= .5 R2 by LED
: 0KR S N~ RN
10xF  |104F PN 0.224FS ©
+ + £2 3
AP | A2 e g |57
fo €28 O2 4 6 8 10 12 14 16
BA1 360 — Vee=3.0vV
1 %3 ?5 7 9 1 13 15
2 GND | vieg | i | HH ;/C;l 31 7OND
= ﬂ"“
N n3 5 N
NwF AN g
sa N NN 4. 7uF % F =]
N = ) 2
8 8| g W%MF
o of w»
: 7 Fxst
EX b4 N LANIA=—R
T4z 1
(1) eBEBIRREERDI & ——
(2) RFO—LILFHEFANI & | Ty b
Javy
besd
Fig.11

BA1360

Fig12 71y > b

F() AVFVHIF
(2) &M Q
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BA1360/BA1360F

&—xaNnA
aH 1

j;mwo

{I}@I

A

AO'E

Fig.13 77U > rEARAIEEIEE

©® SFF ERDRNA

W AhhyFULFar5F 4 (4, 6pin)

BB D &, BA13602 AT 3/-0NDALTYTY,
#IEEIZ1.0~33F T, ZOEI/NEVEEEE/NL—
Ya pEIEL, XEVEBERPRET 3 & TICHED
PHYET,

(Qha>r 549, 11pin)
RLOZHHOEFRMIIAB L TV ET (7.5kQ Typ.),
AL FrHE, FAI 77 ARATHRHEIZ0.0068 8 FT
7o

@) /L —< 302 bO— LR (4, 6pin)
APSKQODAKY 1 — L ET1000pFD AL FoHIZE->TH
TEBLALFAEHEEL, XA RALRLTIL
AETEZETHENSL—YalhPELINBLIICLEST
WwWEd,

(4) O—/¥ZX 7 1 L& (1-3pin)
J1—XFFI8 2 TCHREENLNIOY MESLANE
TBTZLHOIALTFHTY, HEMEIF, 047~220F
TT, EEMEHELETY, L, FEMEOICFL ¥
EBFEVDEER, YU-IERODEVTILS O R
LET, COEPNEVERANDE/ FIMEBR/AX
BEILEY, BERITTEIENHVET, WICKEWVE,
B/ TNSRTLAOTBDYBEIMESENET,

(5) W—T77 1 L% (12-14pin)
PLLOO—/NZXT7 s L2 EBEELTVWET, HEMEIR
0.22puF &, 047TUWF—1KQTT, D7 1WA Tx v TF
vLOUNEELETOT, EEEShB EXE, oK
LTSN,

(6) VCO CRx v k7 — % (13pin)

VCO(3, ICHi{AT, —100ppm/CHRBERKEH L TV
¥TOT, ThERETHLI GCRERELETNIES
WEBA, ALTFHIF, AFO-NDICTFUHE, B
i$, ¢EREBEREERTIETRBICHETEET,
HIEME X, 2> F >4 H1000pF, #EHIF10kQ, 5kQ
FYa—-LTT,

o EMMEDHR (TOy 7 41T 5 LESBMR)

(1) PLL

J1—XF7441, DCF> 7, VCO, £ E5 (38kHz,
19kHZ) IC& > TR EhTWE T, dpink S A NS hE
ALRYy MEBONSO Y MERICAMT 5 & 5 ([CHBE
LET,

(2) /x1 0Oy MEBIRHER

Tr1—XFTFI7422&, 10y MEBOLANIZIE LT
EREEE Y HBAHALEF, ZULT, —FEUEAD

160 ROHM



BA1360/BA1360F

ShAeZbYHBRPEEL, RFLFZX1yF%EON
L, 38kHzZ A v F > JEB & Fa—-4~AANLET,
PLLIZ, Oy 7IKEET19kHz, (815, AHh/s1 0Oy ME
BIZ LT HRICES &S aHBBEHERE L, FEH
NET1—XFFUV22AHENHLTVET,

B Fa—-4

E/TNURKETHE, ADESERLIZZDTEHHLE
To ATLARS 9y FHFEET S E, AHALKI Y MME
S%, RELICHBL, HALZT,

4 3Ia—-+

10pinICEFREEEMABZ &L, VCORRKSLE, 34
1T/ SNEBEETO LHOERTT,

By KIFr—TL¥aib—4

AMEELEEEER L, SABRNTELEEEHIBLT
WET,

o fEALDER

(1) LED&UTL NI

BA1360{3, AHRATFLAESD/N1 Ay MES (19kH2)
LALDPKRESCED E, BBNICE/ FLBEPS AT L
TEEATRDY, AFLARRI L THETLET, &
DE/SLEBEDNS, AFLAEBEARHDIAD AN/

10y MEEE S TROLALEVNWET, BAI1360D)
JTRITLAILE, 6mV(Typ) TF,

(2 #—F 1 AHHEE

BA1360(3, HAHEBEHOAB(TYyp)IChE B LS ICH/ELT
HBNETOT, AHHOBEELALOAZDDEL, AHL
NILHINESTTAHET,

(3) 10piniC & B RiRIFLE, MHIE/ SILENE

BA1360(3, 10pin&#1V(Typ) I EICLET &, ICREBD
32154 >JEKRHFONL, VCORIREL, EHTE/ S5
IEMEE LY T, WHIT/ FUEELE, AHD/N1O
v MEBICER AL, B/ SKETHALET, 10pin
ERMICLETEI 2 —FT ¢+ > JEKIEOFFL, AH/Y
10y MEBICEWE/SL—RFL A5 A B4~ b
BEE LN ET,

(4) LEDBREp¥% F (16pin)

BA13605" X 7 L A BHERFICON L £ 3, 16pin0) T ERED
HEN L, 7TmA(Max) TY, ERRICIEEITERILEL
BUETY, BEIMARERN S LS ICEREERD T
&V,

(5) BA1360 - BA1360F & Tld, /Sy — I N REB 18,
WFEBEIFREVET CHEAICELTRIFE LSV,

RONM 161
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BA1362F

BA1362F

BA1362F (3, 1.5Vt v MMIHIS L/PLLARICE BFMR
FLARWLFTLIHICTT,

ADESICEI L 19kHZ R U 38KHzDES £ EN T
PLLERE, AHEESDDI9KHz/Y1 Oy MEBDHEEHKR
Y ZREIREEE, AHESEXS v F > TEEICLY
EEF v RIVICH B EABB, SBREINTVET,
0, RAFLAEBEE/FIMEBICTIHEHIT/ T
B, AFLARRFALEDKF S A NEAREABL TV
7,

The BA1362F is a PLL system FM stereo multiplexer IC
usable for 1.5V set.

o ¥R

1) BMERBMEICERTVWS (1.O0VETXF L A+ EE, 09V
£ TE/ FIVBMENAIRE, HREIEERE1.0~2.5V),

) AHEOBEBICEY, SAFTEBREELTARINEE
+2.5dBX (4 0dB(- T FE A RIAE,

3)VCOX by TIRFHEHIFTHY, AMEMERFDE — b %
BLETE D,

4) /XL -3 bA—-LEADBONTHY FT
fToTW3,

) FAI 77 R RO IHAEMEABL TV S
(Rout=5kQ),

6) 27 LARRALEDRS A NEABL TV S,

7) 1.5V FM/AM IF X5 LIC BA4230AF & & @& T 3,

o AZ
15VAy Kk HI-FiIZF L7

1.5VFM XFLFATIVFTLIY
1.5V FM Stereo Multiplexer

® 4451 :%E / Dimensions (Unit : mm)

10.040.3
1615 14 1312 1110 9

AEARAAANA

6.2+0.3

O

e 3 S
=IO v A | e W
o =4 %
=18t L : Ao Y
S 1.27+0.2 0.4%0.1
@ Features

1) Superb in the reduced power characteristics (stereo
operation down to 1.0V, and monaural operation down
to 0.9V. Recommended working voltage 1.0V~2.5V).

2) Output gain can be varied to +2.5dB or 0dB by input
connection wiring, without using external components.

3) Provided with a VCO stop terminal that prevents beat
at the AM operation.

4) Separation is controlled by high-cut of the input unit.

5) Built-in output resistor that decides de-emphasis
(Rout35kQ).

6) Built-in LED driver for stereo display.

7) Well matched to the BA4230AF (1.5V FM/AM-IF
system IC).

@ Applications
1.5V headphone Hi-Fi stereo players

162 00087—22—A3G541



BA1362F

® JOvy Y44 7F% 5L /Block Diagram

BA1362F \__/
vee 1] = {76] R ouT
- DET 3
1o CHECK [2] +{15] L ouT
ki
FILTER [3 zlalel 14 voo sTop
LR
Fter [af-Hoerd|  [F]% = v
N L?‘_~ [12] MoNO
i [g] ; {11 on
7 PLL
Lawp [7] —E FILTER
DET 2
PLL
GND E_TL —19] FILTER
® 3| K E R /Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit
EFEE Vce 3.0 Y
ER2EES P4 500 * mw
BiFREEH Topr —25~75
RIFREEE Tstg —55~125

* Ta=26CLIETHAYT 3BE81,1CICOE5MWERLS

© #IREN{ESR . Recommended Operating Condition (Ta=25T)

Parameter Symbol Min. Typ. Max. Unit
TREE Vce 10 1.25 25 v
©® TR Electrical Characteristics (Ta=25C, Vcc=1.25V, f=1kHz, Vin =100mV, L4+R=90%, Pilot=10%)
Parameter Symbol Min. Typ. Max. Unit Conditions
\ISSHER lg 16 4 62 mA -
A R B Sep 30 35 - dB ADGIAaHHIE
LERKER THD - 03 038 %. | MAINEE
F oL FAINTLR cB —2 0 2 dB | MONOfES
LEDAUTL AL vp 25 45 70 | mVyps| PILOTIEEDH
LEDEXF7U X Hys - 43 95 dB —
AHiEH RN 45 8.2 120 kQ 5pin, 6pinfg#%
HAER Rour 36 51 66 kQ —
AHHFIE Gv — 25 - dB -
EEMET S/N - 68 - dB -
FrTFrLY Cr - +3 - % MAINEE
HHE / FIEEERE Vep 12 - OPEN — - RIS TIAHIRRRR
VCOX by 7EHE Vvco 14 - 09 — \Y -
HBRAALAN Vin 150 - - mV | THD=6%
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BA1362F

® AFE§EE /Test Circuit

.01
uF [veostop)

10kQ
veo stop| o

mono

13

® [,/ Application Example
AM ANT

l

ViLeo

= .
0.0 4F= m AM 1.5v
100pF 47uFi I + 5
FM ANT RE_ | T.  cF, T 0.0224F 0. 47/"" fIOO/AF
E TeHTI * ¥
I{_l L 0.2 im“
0.022 uF= Jf .
76~108MHz 934, 34 521 17 | | +0F [Az715 1 Tolos i 40
. FM FRONT END | - CF. 7 FM AM IF 13 s M MPx g
BA4408F BA4230AF 10005 BA1362F L ATuE
7 8 13 1 j/r_ 95 15 16 21 42 1 © ILLH of
I i 22“F ;; S
10pF==g el 002247 == 5 210 :
0SC 1 I I IN “] l o ‘WF o1 woo
, 0. owF
T 100kQ OFF
100
- M”TE fo CHECK
0.07=
KF L ‘
T,:AM OSC 4177-216 (SUMIDA) CF, CF2:FM SFE10.7MAS (MURATA)
T.:AM IFT 4175-352(SUMIDA) CF,:AM PFB455J (MURATA)
T4:FM DET 4176-303 (SUMIDA)
Fig.2
® Eh{FRAE
(1) PLLE 047uF 1kQ
PLLEIRETIE, ARy MEBICE T B 19kHz/N A 0;?[1"-
) =8 - 38k H 3 N 9 10
(m an;tlﬁl_ﬁﬂ L 7=19kHz & 1°38kHz % 1E+), RIEARRR BN 7 FAD |1.L#Btti'e§ = FILTER[———IVCO 11
RUZRFUFAERESELTHEALET, M Kz 76kHz 1000pF
K 38KH
EIFOME 8, [IELERE, O—/tX 7 ¢ L4, VCOR % 7o s I
| _ . . 19KH
U1/25 B8 & ) BEE SR LTV ET, 9pin~10pin 0 27l E@EE
[ #AA% R B 2%

BOCR7 s LRICEN X+ TF v L UHRESN,
11pin~GNDRIOCREFEICEL Oy 7 L > T &EVCO
0)&)&7*% l/t_a'o

Fig.3
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BA1362F

(2) BRI B B
ALKy MEBhO/I Oy MMES (19kHZ) EPLLEK
TES N - 19kHzDES & AAREERIC & V) RIARIE 2 17
W, X0y MESOHEERELET,
TANZICENFRBENERBEHAICEYLEDREF AN
R U{REAERE % ON/OFF L £ ¢, 3pin~4pinfipa> 7
CHOEEEZADE, AT LA/ E O A EEED
ZELET,

0.47,1F

arRey bAR 3l l4

6 o—| Mk |— FILTER

19kHz
19kHz
PLL[E &

Fig.4

LED K7/Y |

(3) 27 L A 1REAERE
25 LAEREKE, ATy FIARICLY BER
38kHzCaAL KTy MEBELF v XN RF+ 2 RILIC
Pz, AFLARBETVET,
ALRY Y MEBK, KRADEBNTT,
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BA1362F

o ES 514 EhE8/ Electrical Characteristic Curves

OUTPUT VOLTAGE : Vg (mV)
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BA1362F

TOTAL HARMONIC DISTORTION: THD (%) TOTAL HARMONIC DISTORTION: THD (%)

PILOT LEVEL: VeiLot (mV)
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BA1362F
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BA1402F

BA1402F

BA1402Fi3, FMZ 7 L A Z{EH#ADOFM-IFEE & MPXE
BE1F 9 7TICHABLEE/ Y Y v 7ICTT,
BEHMEPRC Voc=18V), BESHERLD L (lo=
11mA), VAR -2 TIUFMAFL AL o —NELTRE
TY,

The BA1402F is a monolithic IC containing, in a chip,.

FM-IF circuits and MPX circuit for FM stereo receiver.

o R

N EEEEETH D (Vec=1.8V~),
2 HBEERN D EV (1IMA Typ.),
) IFLANINCEBEEI 2 -7 1 > T HAJRE,
@ Features

1) Low voltage operation (Voc=1.8V~).
2) Small current consumption (11mA Typ.).
3) Voice muting by IF level is possible.

® JOv Y 447%5.L,/Block Diagram

3VFM XFLARELXT A
3V FM Stereo Receiver System

® $Ji5~1;%[E / Dimensions (Unit : mm)

AENEE Al
0.4 0.1 1.27 +0.2
ol
=
J 1'—0.3Mln g

o Az

R—2TUFMAFL AL Y-\
VAHFMZ U h+

@ Applications

Portable FM stereo receivers
3V FM radio cassette tape recorders

VRec Vee QUAD
12 13 21
Q Q Q
1
AF
FMIN 17( AMP
BYPASS ISCEFMIFAMP FM Det D22 AF OUT
BYPASS 190
IFGND 20 2 MUTE
+ J MuTE [
FILTER 1 AMP
P3 NC
BA1402F
PLLFILTER 7 ¢
o9 vco
PLL FILTER 8 G
MPXIN 6 Q
172
fo CHECK 16 19kHz H 3BkHz
" 14 LED FILTER
STEREQ
SWITCH
j 15 LED FILTER
’i7——04 GND
U U
10 M 5
Leh  Reh STEREO
ouT LED

00088—21—A3G541
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BA1402F

® #3HB ASER Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Limits Unit
TEREE Vee 45 v
22 FS Pq4 550 * mw
BEREHHE Topr —25~75 %
RIFBEEH Tstg —55~125 %

*Ta=25CLIET/HEMT B8, 1CICDE5.5mWERB LS

o EXHISE Electrical Characteristies (Unless otherwise noted, Ta=25C, Vcc =3V)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit
BESHEM la 55 1 19 mA Ia—rAT Fig.1
<FM—IF>
. VIN =10.7MHz 100dB HV )
FMIRigEH Vo( FM ) 60 80 10 mVrms | ¢ 1KHz A f=+22 5kHz Fig1
. Vin =10.7MHz 100dB BV )
IFER THD(FM ) — 0.25 05 % =1KHz A f=+22 5kHz Fig1
- _ ViN =10.7MHz 100dB BV )
BBt S/N 60 65 de —1KkHz Af==225kHz Fig1
=94 VIN( lim ) 35 3| 46 dB RV —3dBY I v T 1 IRE Fig.1
&2 Vo(Fm )23 L T—3dB& ’
- . 1.8 v .
BB Vee 1.5 %3 EEEE Fig-1
<MPX>
Fy I wINL _ VIN =130mVyms )
-3y Sep 3 40 a8 fm =1kHz (L4+-R=90%, P=10%) Fig1
MPXE THDMPX) - 0.3 07 % ViN =130mV;ms, MAIN Fig.1
Fr x5 R | CB —2 0 +2 ds ViN =130mVyms, MONO Fig.1
LED ONL-~NJL VP(on ) 6 9 12 mVrms — Fig.1
LEDEXF Y ¥ X Hys - 1.0 6.0 dB — Fig.1
ABiER Rin 5 10 20 kQ - Fig1
HhEH Rout 38 75 15 kQ - Fig.1
® AFEE R,/ Test Circuit
foho %

I1=F5Fv 240 [T

0.022/F x2

Vee
0.01 -

AFOUT 10k I

. 0.014F [

LA

=z x4

JRTEIT:
SWe
24KkQ
30pF 10 iy
I Wi |4

MUTE

BA1402F

LA A—&

T:94—-F3F w10
(2153—409—090— X 3 4)

*1 2EEEIKR

2 Z2FO-)NaCFoH
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BA1402F

©® A,/ Application Example (FM X 5 L # 2{Zi#)

FMZOXPIZF

{(
" BA4402
T BA4403
¥ BA4404
BA4405
o 20 v
\ —O Ve
m TMHz rzzoopr T
BPF H H |
3T T 4 o fo CHECK i
S B 3 1o, 0.01uF 4.7uF
| 3 .; 0.022:F »2 ’L i
e b b
BA1402F
’ 4. 7‘1
10 uF+ 10uF
oF k24 10 0. 1,AF
%1 SERBIE I ,Lﬂ
%2 2FQ—LALFLY MUTE “’““
3 1 3pi o3 TE,
3£ ©3pinld OPEN XEGND ICF& LT 2& :ﬁmnr Iww
1000 F
Fig.2
o B4 ihig /Electrical Characteristic Curves
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BA1440/BA1441

BA1440
BA1441

BA1440/BA1441 I3, FM DD SF BHEFZ2HEICH
B3L5ICHEI SN AM/FM AT LA IFYZFLAIC
T4, FMZBIZEEE IF 7> JTEE, BRBEY 5 — K
TF v RBEOBRTZT LA MPXBIREL Wi SshTw
7,

AM I3 HERFEIREIRE, 4TINS AR X Y@K, IF
727, RERRRU AGC HRL BRI TVE
T

BA1440/BA1441 are IC for the AM / FM stereo IF sys-
tem, designed so that S characteristics of the FM out-
put are reversed.

o ¥R

1) AMF 1—7, FM IF, &, MPX £ 1 F v 7 THH

LTWw3,

AM IFT "% < EEREAEL TV 3,

FMEEOBIERELIIVITA XTI IR—%2IC

L ERBIEL TV,

AMDEEEX LIF3-00EEO—Hy MAKEER

BLTWw3,

5) FHA&h3 AFCEERICISLT, FMBREHEAD SF
BMEIENO 2 BED 5ERATEE, BA1440 (3 SF
(HINFO4 1) 12, BA1441 REESF (THINT
O412) IS

6) AMBSIZ MPX D VCO 2151k L, AERIBHE/MIELT
Wwd,

7) Xy — %, DIP18pin TH Y, tv bD/IEIMEIC
A,

2
3

4

~

® Features

1) AM tuner, FM IF, detector and MPX are integrated
in 1 chip.

2) Non-adjusting device without AM IFT

3) Non adjusting phase shifter of FM detection is real-
ized using a ceramic discriminator.

4) A sound low-cut circuit is built in for increasing the
fidelity of AM.

5) Normal or reverse S characteristics in FM detection
output are selectable according to AFC circuit in
use.

FM/AM-IF ¥ 257 L+FM X 5T LA TIVFTL Y
FM/AM-IF System-+FM Stereo Multiplexer

@ 44351,/ Dimensions (Unit : mm)

229+03

1817161561413 12 11 10‘

3
08
02
I
65

6.94+05
—————al
320+02 365+0.
et
o
&
_03.4 .
?.o i
w 1
158
<)

20.32+03

254+03 ‘
|

BA1440 and BA1441 provide reverse S (upper het-
rodyne) and normal S (lower hetrodyne), respec-
tively.

6) VCO of MPX is stopped in AM, to prevent unneces-
sary radiation.

7) With a package of DIP18pin your set is made
smaller.

® A
STAHhtEY b

©® Application
Radio cassette recorders.
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BA1440/BA1441

® 7’0y 7 X /Block Diagram

AM 0SC AM IN  AM MIX OUT RF GND AM IF IN AGC PLL FIL vCcOo AF _GND

FM IF H FM DET I——‘ ——l Decorder '[

(o) fl\; A\ (5)
! 2) &) & 5) &) U ® ®
FMIF N Ve FMQUAD DET OUT MPX IN L OUT: R OUT LEDFIL LED

©® #3 | A FEH ./ Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
EREE Vce 75 \'
BESEEES Pg 550* mv
EH{EREESE Topr —25~+4+75 °C
RITBEHHE Tstg —55~+4125 °C

*Ta=25C LIETHAT 318481, 1°CICDE 55mW & L3,

© #3REI{E%&H Recommended Operating Conditions (Ta=25°C)

Parameter Symbol| Min. Typ. Max. Unit
FREEREE Vce 35 6 7 Y

ROHNM 173
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BA1440/BA1441

©® DC EX A /DC Electrical Characteristics (Ta=25°C, Vcc=6V)

Parameter Symbol Rxe Unit
FM AM
1> V1 \
2E> V2 v
3> V3 4.4 4.8 \"
4> V4 1.2 12 \
5E> V5 21 2.1 \
6> Vé 20 2.0 v
7> v7 20 20 v
sE> v8 21 0.6 .V
9> V9 5.9 \
e V10 0 0 v
1E> Vi1 0.7 Vv
12E> V12 21 21 \
13E> V13 0 07 v
14> Vi4 6 6 "
15> V15 0 0 v
16E> V16 0 11 \
17E> V17 5.3 6 \
18> V18 53 6 \

©® AC BRHHHE/AC Electrical Characteristics (Ta=25°C, Vcc=6V)
FM : iN=10.7MHz, VIN=100dB pV, Af=+22.5kHz, fmn=1kHz
AM : fiN=1000kHz, ViN=74dB pV, Mod=30%, fm=1kHz

Parameter Symbol | Min. Typ. Max. Unit Conditions
EESHERER la 5.0 1.0 | 250 | mA
RiRHN Vo 74 105 | 147 | mVims
F | E% THD — 0.3 1.5 %
EEMMEL S/N 64 7 — dB
M | VYIyTrTBE LIM 45 49 53 |dBuV| Vo= —3dB
FrlxhtNL—a Sep 21 33 — dB
/X1 Oy b ON B VoN 1.1 25 4.0 |kHzdev
BESRERER la 50 | 120 | 250 | mA
Bk hH Vo 63 90 126 | mVims
A | ER1 THD1 — 1.2 3.6 %
Ex2 THD2 — 2.0 — % Mod = 80%
M | ESxHEL S/N 39 44 — dB
BARBE MS — 8 — | dBuV | Vo=10mVims
EHARE Qs 23 27 32 |dBuV| S/N=20dB
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BA1440/BA1441

o AIE [/ Test Circuit
VCC
FREQUENGY
| COUNTOR
.
To.ou,F 2,Fm
AM OS‘O CF
47p‘Ff §:§g S —.'\:n:lr—’
4 > <0 T
1
18 17 16 15
B
1 2 3 4 5 6 7 8 9 g
_I.LL —ﬂd LELLL&}LL' %
N
OO | 0474 5T |oF S # 4700 °f Psw, %!7
Tgf_— dT OT S gon
5VCV> 2L 23000
" FI{O_! ] ™
0022,F == T0014F |F
I £
AM IN FM IN g
X
&— LPF R
1)_ AUDIO
ANALYZER
Ab LPF —jL

Fig. 1
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BA1440/BA1441

© EH{ERNEA

(1) FMIF7>7

FM IF 7> 73 ZEBME 7 7 THERIATVWET, &
FLFRALTFLHICEN, DCHy hERTWVWB 1o,
WEDES ENANZAALF oY RFBILE>TWET,
ZOBRNDFIBIIFH40dB B ET, AHTE—-F R
30QTETIVITANRICERTEET,

= ‘ |
FM IF INo—] 3 : E:: E:: > FMF'I&’@%'\

(2) FMigIEEIEE
FMARERBEIE T + — FIF v REARTHEBRIh TV E
T

10.7MHz OBAEH P BRELERZ-DEFIv I T«
ZI7YIx—2&FEHLTAEETS LTVWET,

(3) AM RF 7> 7EIf&

AMRF7>T7 I3 SWHETEEATHAT— FERKICK
BEEGHTTTHERINTVWET, RFAAIRANT O
WERBLT Voo SWNIT7IMbYET, RERDPS
BMERICHPTTRFFZUTICAGC 2D TVET, 2D
BOFEBIEH12dB T, AHTE—4> 1330k Q
T,

AM S F 4

(4) AM I *HE

AM S XHEBEATUNST D ABI XY THERIA TV
T, IFYEHDICE—LATHBLTVB LD,
IFTHPREBAEL IV I TN RICEBTEET,

b | MIX
30

0sC

Fig. 4

(5) AMO—AILF L —42EF

AM RIRFR I EESP S EIERBIL—THSERIA TV
T, SWHIETORIKREEBLTALC 2L TV ET,

AM MIX ALC

Fig. 5
6) AMIF7>7
AMIF7> T RZEE_BR7 7 THRIhTVWES, &
FrrREaACFoHIEUDCHY PEAhTWBE Y,
REDLS BENANRIALFLHRRBICE>TWVET,
1BBICIRAGC 2P TVET, COBRMOABEK
42dB TFo ANIE—42 X33k QTT,

Vee

VCC

3k —
1Rk
>

Fig. 6

AM |F°MEU':’
@

(7) AM REEEE

AM BB AR IEM/NERIC LY IC AEBTaRIRBRIEL T
W37s, IMPIBREFRBEICLTVET,

(8) #FHAHmEE
REHDEIEIE FM/AM 21 BFICLTIIv 42740
TTHALTWE T, HH DC Ik 1.2V TF,

Fig. 7
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BA1440/BA1441

(99 MPX AhT>b—4> 22 ER

FM/AM t1#2 2 B5IC MPX D1 > E— 4 X &)z T
Y, REENDEMPXDADEDHESHY T LT
FOHEMALT, AMBEEZ LIF3-00EEO—2
v METVET,

(10) MPX EI3&

MPX I PLLICK B2 AT L ARAETOTWET, PLL Y
LB VBFRICTEILEEHEBALHELLTY
7,

o ST EBADHBEFEALDEE

(1) FM IF AB#EF (1 pin)

FMIFADIZ330 QRDESI v 7 T2 BERETE
9, 1pin&EtIIvI TN R IIRIGIERMTARL,
T 2pin Vec RIISE L TS £ & W,

1T

FEo——ID O b

Fig. 9
(2) FM7#+— K> F +#4828 (3pin)
ERBRItESIVvITFAAIYIZ—26FERALET, &
#i3 10pin GNDRINED K S ICEHRL T &V,

Fig. 10
Vge =6V, fiy= 10.7MHz, Af= & 75kHz, fm = 1kHz

& & & & & | WEEHEEMVims) [THD (%)
CDA10. 7TMG19-2 HER R 300 1
KBD-10. 7MA1 ntS 350 1.2
FCD107MA OOOCL | TDK 285 1
FCD107MB (JOOCL | TDK 365 3

I—ﬂ:ﬁ:ﬁ?% T:F—ELTHBRTH D L EBRT 3,

F:NLYT ”
——ROREBAZEER T, 11:10.7MHz £ 30kHz
13:10.7MHz % 60kHz
15:10.7MHz = 90kHz
17 :10.7MHz % 120kHz

AMDETECTOR OUTPUT RESPONSE

100kQ

2kQ

Fig. 8

€IV IFAAT) I - 2OBRAICELY FMIRIEH
HhEELXZABIENTEET,

(3) AMEET 1JLA (4, 5pin)
4-5pinfACAMBEEE 7 (LA FBRTEE T, AM B
S5pin DANT > E—F > X0H 2k Q (FM BF (29 100k
Q) £5B7®, CE ERMKUNTIINZT AL EZDHE
RT&EET,

C, #NEL LT EDE FMBEBTOR/ISL - 324
BLET, LR EBATEZ &L AM DRI
HEXEDRBIF TCEET, C EE A/ & EDHEE Fig.
12ICRLET,

) Fig. 11 -
= [ T 2 Ve m6V
" G, g 50 fw=10.7MHz
OFrE =T ) A=+ 75KkHzdev
—10H Paa & a0
Lo A =
95
—20|-8LA E 30 ] >
= " !
_30_9.'\‘} % 20¢ A Py g
L KNNoaz.F
_40 Vee=6V o 10 0.22,F
fi=1000kHz £ |1 110.1,F_|
MOD=30% T o 1l
40 100 200 400 1k S 40 100 200 400

MODULATION FREQUENCY

: fn (H2)  fm (H2)

Fig. 12

(4 MPX 7 LPF (6, 7pin)
MPXDHAA L E—4> XE 5kQEDT 001 uF O
FoHIZLE) 50us, 0.015p FNDIALFLHTC75usD
FLIL T IR HNET,
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BA1440/BA1441

Fig. 13

(5) PLLLED 7 1JL%

HIRMEIL 047U F TF, /NS T3 EEEBRAFEBICLY
LED EREUT T B A[REMEN H V), KEL T EXTLF
—E /N ACERI PPV ET, £/, CDRETE

1AVEITICT 3 EsamlE/ SR Vveo BIEIEL %
ER

Fig. 14

6) RFLAM> T —2RKRU FM/AM 122 (9pin)
9pin % HighBEICT B &ICEY FMICHEY £F, 9pin
EENF 35~TVILEBLIIC+HBERERELTL L
W,

Ry i) —VEFRMINADIEM T, HEMEIZ470Q T,
R, 3 LED IR T EROTRBIEM T, 20mALITICH
BEOFMELTL S,

Fig. 15
(7) vcoBEH (11pin)
AT IERIEH — KRR, 2L FoHiExFa—-iar
FH (—150ppm/°C) XiEKY FoEL>aF 4
(— 300ppm/°C) #FEAL TS,
)-S5 UEEBERRET ARV -XRATEEANS
SE—HZLZAOE NNy T 7 EN LT 76kHz ICTREL T
(W,

Fig. 16

(8) PLL 7 1JL%Z (12pin)

WIREIR Fig 17NDEIICSTT1NEESTY—-FT«
WETHRLET. ST 71 WVADRBENESSTHEF
v TF L TRIBESEVETH, AHEEOFEES
RFLENET, EESTV-RKT408865<FE, &
BTCHOTHD DHIThIKELL GV ET,

Fig. 17

(9) AGC 7 1 JL% (13pin)
ACFLYORBENES T EEIETO THD PBEIEL
¥9, KESLTH THD DAEF R/ NSV 10uF %
RTLET,

Fig. 18

(10) IF 7 1Jv% (14, 16pin)
IXHHDICIFTHFEVESD, €539 T T1ILEDR
TVT7ABEMP ZOEEICELTORMTEAET, £
DEHBEITIVITANEIR, ATYTIEEORFLS
NDEFEBLTLEEV, HERIERO SFZ-455JL,
SFZ-455HL &R L ET, ¥t FIv 771V 2Dk
HIE Voo RIDHEDY « — MIEDPRIFICEN X T,

Vee

o

Fig. 19

178



BA1440/BA1441

(1) AM7>FF+AH (17pin) v
17pin EIE X, Voc (2pin) ERIBRTEATL &L,
¥ 7= FM Bi{ERE AM D" A3 BEI AM 7T DER

R100Q
EYIBLSICLTLEE Y, (i8)
AM
—z\_vcc 0sC
LT3 ] ™
3 Fig. 21
17,
(13) TVESZERFEMIC
BA1407AL L DiEkAE
Fig. 20 ’ +B

(12) AM BEB3¢iRas (18pin)
RIRBOREMEE LTS /28, FIRI 1L & 18pin DRE
I 100 QIEEERA LT 28w,

ROHM 179

XvZ+TN—- - PN o TR



081

"6V AM/FM X7 LA Fa1—F
ft %
IR
FM : 88 ~ 108MHz
AM : 525 ~ 1605kHz

th R
FM : 10.7MHz FM/AM  RADIO-5
AM : 455kHz . Vi
== \\: !
x{nﬁg Ls},r l:/
EAME FM:11dBuV (30dB S/N) ed 7L435' .
' ] ]
AM : 48dB pV/m (20dB S/N) *,E%Q ;
BABE FM:13dBuV (— 3dB #7) SN B (RN
AM : 27dBuV/m (— 10dB 7)) 22 UL‘N
O,
3 1c1 102 4 P
BA4424N 18 17 16 1 :
161 FMFRONT-END
102
BA1440 :
ANTENNA 0SC FM/AM IFAMP
DETAMFE
‘ FM  MPX I_'_F I I DET I_'
1 6 7 8 9 2 ;‘),
\V4 BPMB6A f\@ gg
N oo <t I
v ) 1T
i =l sl o
AM
7L J Ego —° Sl” O Ve
w——rz" o 4 e
7 Lo 20 o] B oo
STEREOZ._
o1
S0 =z v| V

3 o Vo GND
3= L-ch Rech

Fig. 23

ajdwexg uoneonddy /Gl ¥ e
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BA1440/BA1441

o BERAVIF4ERNER /Electrical Characteristic Curves

I EE(\ 16
z E
- 20} = AM
. ~ 12
5 el - & M
& AMT] &
C 12 S5 8
a3 ] o
[&] 8 FM s
e & Voo=6V
z o 4
w 4 o
[&] n
[2] i
u o L 5 0
8 (0] 1 2 3 4 5 6 o —25 0 25 50 75
SUPPLY  VOLTAGE : Ve (V) AMBIENT TEMPERATURE : Ta () -
=)
Fig. 24 |ESHERTER—FTREEHY Fig. 25 S{ESMRORER—AMEBEEY %
2 £
g ) E
- =
w b
2 Vee=6V 1 @ T 2
S fay=10.7MHz S+D+N 5 S+D+N
%  Olgt= jm— g o 10
u + Kk P _ P et Q
e T I o ® 8
5 —a0 5 —40 ~__ N 6
a T o Vee =6V =]
3 —6ojAM ~_ N 4L £ —60} 1" 1000kHz [N o 4 F |l=
S qo]MOD=30% G 2 2 o] o AT BRI "
o —80f; _ 2 4 _go| MoD=30% g )
S { fn=400Hz N D+N 2 x ‘- P — M
5 L1 ~ — e m = 1kHz HD (30%MOD)™ T | 0 p
i 0 20 40 60 80 100 120 & -0 o0 20 40 60 80 100 X
~
= INPUT SIGNAL LEVEL : Vi (dBV) w INPUT SIGNAL LEVEL : Vi (dBAV)
Fig. 26 IEHADL XKL 2A—AHESEEE Fig. 27 #EHNL AR X~ AHEEEEHE
s 3 s 2
Y > A >
o E o) E
= - = =
p > I AL 2 z —|~|_|M|11|NG SENSITIVITY
3 5ol W 200 LIMITING SENSITIVITY 3 sl o o200 S
2wl B A I 2
S 4of J 160 S 40f H 160 {»/~==110£é'gzv
5 > DETECTOR OUTPUT = 3 o O0eBuY jey[PETECTOR OUTPUT
2 30F _ 120 — 2 30f > 120ff Sy 3
[} o fw=10.7MHz = ] 5 m —
© 207 £ 80[V,=100dBsV 08 o 2 200 & 80— 2 8
)
Z ol ; 4oL 4f=+225kHzdev THD_loa o Z 10l 3 0P~ THo—" g
3 T fr=1kHz i z s o =
J ot 5 o - L L 0 J ot 2 o C 0
2 9 T 2 3 4 5 6 7 s 5 -25 0 25 50 75
o = ° ]
i o SUPPLY VOLTAGE : Ve (V) T E AMBIENT TEMPERATURE : Ta (C)
Fig.28 —3dBY IvF > JBE, RELHEE Fig.29 —3dBY I v 7 JRE, RIEHHEE, THD
~BEBESH ~RERRR
T ¢
> o ™ 1 I~
kS g 192 = = 8 T T T T ] 192 %
T o FREE RUNNING FREQUENCY|197 = 2 FREE RUNNING FREQUENGY| °
3 @ - 4 BF =z 50 190 *
5 & 50 190 I z o= "
m z 189 e @ 4 5 40 188 5
> af 40 188 ' :
@ 4 é SEPARATION _| 5 - A SEPARATION &
| & —t
b 3} c 30 ——ON-LEVEL o $ ul ] e ON LEVEL 8
@ ol & oolfw=107MHz — w z 2f | 20-V.-ev + g
p ® Viy=100dBxV OFF-LEVEL] g EaLZ ol fw= ;?&hﬁg‘z‘v OFF LEVEL [ o
5 [ g 1O[afs 70k | z = Ai= +75kHzdev [ 1] e
| z o fm=1kHz I @ O oL T olin=1kHz %
©0g % 1 2 3 4 85 6 7 S -2 0 % 50 -
w w
© SUPPLY VOLTAEE : Ve (V) i AMBIENT TEMPERATURE : Ta () g
Fig. 30 /¥ Oy b ON—OFF LN, FyRbt/Nb—23 Fig. 31 /84Oy k ON—OFF LAJL, F v Rt/ —23a
L, TV—F L AR REES L, FU—F L  TRAERB—EREEN
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BA1440/BA1441

E 2
3 - g ° | |
g sor > I - = > 1o ! |
2 Lé o0 GRABLE SeremTY] 3 3o W 120 USABLE SENSITIVITY]
| ..
o s P4 S ]
> 20l 2 gof fw=1000kHz |-DETEGTOR OUTPUT r B DETEgTOR ouTPUT
S s Vin=74dBaV s 205 g & 1o GokHz
E 5 60f MOD=30% . 3 _ 5 L %0 Vi =74BduV 3 3
2 £ fo=1kHz , 8§ & 10t 2 4 HOD - 30% 2 £
g'°r 3 ® TH_|° o @ E 5 el o | o
u T 20 L= J ot g o o -
a e Q L -2 0 25 50 75
< ol & 2
3 % 8 %23 4 5 6 7 3 5
g £ i AMBIENT TEMPERATURE (C)
e SUPPLY VOLTAGE : V¢ (V) o
Fig. 32 E=ARE, #EHHEE, THD—EREEIHNE Fig. 33 XAREE, RiEHHEE, THO—REEBRERM
g
%E 200 § 7
= 100
> "
iy 40 \\ 7 ,I
S 20 N
£ 10 N4
a ==
- =
= Vee=6V
[
2
S 150 170 190 210 230

INPUT FREQUENCY fuw (kHz)

Fig. 34 AHEE—A DB EsEM
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BA1407AL

BA1407AL

BA1407AL I3, TVEEZEEABICARSh ALY —F7
— 329 2IP18pinME/ ¥y 7 ICTT,

SUBfE&0 FM EiRE PLLREAX ERAL THY, 1O
1 INEDHTFEBRN D & CRENES T/ RIS
EhTWET, £/, VCO £{ELLE ¥ 3 Mute Ik F % i
ATWVWBHIZ FM+TV (1ch~3ch) 71 KN R T
FM 27 L ARERICRETIE - M ERALTEET,
BEERSEHAN LS, MRNyF—S0EH5 54D
ty FHELTHRETT,

The BA1407L is a lead forming ZIP 18pin monolithic IC
developed for TV multiplex demodulator.

o Mk

1) £— KX 4 v FOY#8 A T MAIN, SUB, STEREO &

UF MAIN/SUB®D 4 E— KN RIRTE B,

PLLIREAREHRAL TV 10, ST RRI DL

(REVPBSTH/ 1 XBFHICERA TV S,

3) VCO #1&1L L THEHIMNICMANTES2HHhEE 3
Mute S F A T3 (FM+TVO T 1 KN RIC
HHTH3),

4) ZEEZERTAHLED K1 NEREL TV 3,

5) ZELEL MONO BAEBRA TH B,

6) BMEEREEEAEAN LV (Vec=4~11V),

7) BA4237L (FM/AM IF) & U BA1332L (FM MPX)
ELKHEET B,

~

2

o A
STFpty NEOER TV SEZBEARE

ERTVERSEEHRMAIC
TV Multiplex Demodulator IC

® {5~} kX / Dimensions (Unit : mm)

220%92 28+0.1
20 | R1.0 |i c1.0
a| 5%
o| »
H| w0 ro)
] [r2) ©
: L
+ At
o <
| 127402 055 | o
2159+ 03 '
T
275+025
135 7 9 11131517 7%
24 6 8 10121416 18
® Features

1) 4 modes of MAIN, SUB, STEREO and MAIN/SUB
can be selected by a mode switch..

2) As a PLL detection system is employed, it is small
in number of external components, easy in adjust-
ment, and superb in noise characteristics.

3) Provided with a muting terminal that makes MAIN,
signal put out forcibly by stopping VCO. (Effective
for wide band of FM+TV.)

4) Built-in with a LED driver for indications of the mul-
tiplex.

5) The multiplex and MONO are switched automati-
cally.

6) Wide range of working power supply voltage(Vcc=
4~11V).

7) Well matching with BA4237L (FM/AM IF) and
BA1332L (FM MPX).

@ Applications
TV multiplex demodulation circuits of Japan.

00038—22—A2G536
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BA1407AL

@ 3R A FEH /Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Limits Unit
EEEE Vee 14 \Y
223 -FS Pd 400* mw
EHERERE Topr —25~75 °C
RIFERE Tstg —55~125 °
12pin FIINEE V12 14 v
*Ta=25°C LIE TEAT 3HB41E, 1°CICDE 40mW E L 3,
© HE3REI{ESRM /Recommended Operating Conditions (Ta=25°C)
Parameter Symbol | Min. Typ. Max. Unit
EREE Vee 4 6 11 \Y;
® JOv 44777 L/Blok Diagram
sS40 V=7 .
RchA#  LchAR Vee 3R T4y EERER T— Mgk Lehiih
D—(D—O—O—® %'} D—(@D—)
D
T BUFF Vreg vCO '? MODE SW
v
J E
R
M
A
T
R
:Amp )l(
j DETECTOR MUTE
. - e A J\ ) /1\ rL
) — () )——)—————W)
R R HPF AMP 513> L¥aL—5 B GND $a—+t+ Rechilh
-3:4:: b AN Hh RE TANE TN
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BA1407AL

® E S RY514 / Electrical Characteristics (Ta=25°C, Vgc=6.0V ; Vjn=288mVrms : Fiy=1kHz (MONO B% ) ;
SUB {RS 10kHZzDEV : f,=1kHz)

Parameter Symbol Min. Typ. Max. Unit Conditions
BESHER la 3.0 6.5 12 mA —
A HFIE Gy —2 0 2 dB VIN=88mVms, MONO
L£EREER THD — 05 1.0 % MAIN 5
wnL—-va> Sep 25 35 — dB STEREO, VR %
BEHEL NI VIN 8 12 18 mv SUBX +YUT7NDH
Mute on L X)L Vmu 0 — 0.4 \ —
Mode §J# A L X)L Vmo 0 — 0.4 v —
AhiEH RiN 20 w0 | 8 kQ —
*vUTYU—=7 cL — —84 — dB SUB ¥ + Y 7D #, 0dB=1Vms
FrRUNFLX | CB -3 0 3 dB —
Vi=F 3 ST 36 55 — dB MAIN—SUB
SUBEX THDsuB — 2.0 45 % suB
STEREOEX THDgT — 0.5 1.0 % STEREO (L+R)f55
HHER Rout — 5.1 — kQ —
LED K51 7&H% ILeD — — 7 mA Vg1V
¥py7FvLrY | CR — +11 — kHz SUB fo=31.5kHz
ayoLey LR — +14 — kHz SUB fo=31.5kHz
HERADLAL ViNmax — — 130 mv STEREO (L+R) THD=3%
VCO BERIKEH fo 27 315 38 kHz ENVEEPS |
® RIFEEEEE, Test Circuit
o
4 o0 Vee “
102 3%
° CA> 7S 10k 1000p S560 I
+ 7 1000p [1000p 1004 N o 0 L0tk BL-13
0n %9 | L % 7 sw, W, Y + Y
A a1 47,
@ O—©————®)
(19
1000p2=  H 1800;6k l o f 33k . THD
1800p 71;

L, : 5B307-503(SUMIDA)

Vee

10k
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BA1407AL

©® Ej{ERE

(1) BEZEORXE— FOHFNIIOVWT
BA1407AL 3ZERED AT L ARK & 2 7 EFEREE
EHFNT B -0ICHIHFMMESEHBNTIABELO I T
BUEEADT, E—FIBRARFEBRA LBV ET,

(2) BInTFHEERRA
o1 (HlEEIEXEHA), 3 (HPFARB), 5 (HPFHAH)
pin
Ny Tr7T7rT2BULEBEEBICEThTVIESES
D H 5 BIFGEE R USSR E 2 DT 3201
N RISZT A WEPBBICEYET,
1pinBA%EL CICEB bTy TREKRICE Y FIHESE
3% 55.125kHz (3.5fH) FRD EMT & € /2 #I(C OP
AMPICEBNA/IS2 74 L2 EREHEBEL, LCICL B
b5y TEIFKRE T 16~55kHz D/N> RKINZX T 4 L2 %18
BRLET,

7.5mH

1000pF
35t bT v )

Fig. 2

HPF D H v b F 7B fo &, Y T7TF v > XILDOEBRD
16~47kHz #1582 /=912 18~20kHz ICERTET B L 0T
hiFL< COBREE L TIE 1500~1800pF IRE L K h) £
T

COEZRELLE ROBXTEEFTIICHAY, Re=
BHKAQANICICABLTVWETDT, ZOEND/ITY*%
EAFETERIZ47T~56KkQEEEHELE T,

® 4pin

Rch R Lch DAD®BFTMPXOUT LW I T7o X
ENAFEDNESEANLET, BHEESICHEESIE
il 55.1 (3fy) MAB &, ERREBRTE - MESHE
ELETOTAAELICNM/NRZALF LY &G TER
BAERESEET, AHEKIEFig. 3DLIICE-TH
VW, AD1>E—-H2R1340kQELE>TVET,

VCG
24pin
40kQ

Fig. 3
Vieg (21V)

® 6pin

BEREEFT, BREENDRTEILRVCY v TIVEDDERED
EOHDT 42T HERMIT B,

®7, 8pin
VecoDRAILTHBRRI21AIITREEH T DT
T, fvco=3815kHz (CEEELE T, 2> FoH I BERE
RATOAFA-NLIERY AT 4N LALFLHEE
EFERALTTEW,

® 9pin

LX1L—42FTICABDLRENER 7 12T
CHEERLET, PRI 1~10MF £ HELE T,

® 10pin

Vco DEIFEIL— T 7 1 L 23F T, 1000~ 1500pF % i
"LET,

®11pin (LED7 1 L 2¥%T)

EEZERTAD PLLEMRIE T 1 L2 T 33~47HF &
HELET,

®12pin

EEZERRLED KT 3T T, #—7>aL 7%
24T T I=TmA T Vegsa)=1.0V £ > TWVWET,
®13pin (GND ¥#F)

EHIEFTT,

®14pin, 16pin (E— KX 1 v F)

14, 16pin DBEU DA EHLEICLY, ZBEZEND 4 E—
KERIRT B ENTE, Rch, Lch HDICTRD LS IS
Hhahxd,

14pin 16pin Lch out (18pin) Rch out (17pin)
L L MAIN MAIN
L H SuUB suB
H L L (STEREO) R (STEREO)
H H MAIN SuB

ADERKIE, Fig. 4DESICE->THY, 04VLITT
“WEHELET, A—T>T “H” EHELET,

Fig. 4

®15pin (I 21— F¥EF)
ZNDIa2—PHEFEGNDICLETE, Voo Xy T L
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BA1407AL

BHE/ SELY), EEERRRE ANV -REE LY &
¥, ADEKIEFig.5NDEIIChE->THY, 04VELFT
“TEHIELET, A-T2T “H” EHELET,

Vee
20~

15pin

Fig. 5
©17 (Rch i 773%F), 18 (Lch HAEF)
EEESENYBLT, TqrI77XARERLT
EEEBERAERLET,
o EHEDER
(1) 10pin (PLLIL—F 7 1L &) IZDWVWT
SEHATEL AN (LED BE) OME L 31.5kHz DY T*
v UTDHOBEHTNI ET, EREICHVTRARES
10kHz DEV (100%) MiZ4&ICIE 0.7dB REHIET L,
POFABFEIENEE, BERETLETOT, BEE
FBBEICE, PLLOWN—T T 1 W E2BRBENELT
hSBEREN Y £TH, BSEREOBE/ A1 XHED
LAUAAEVE LED HPERANT T 3 AIREMI K E < BV
¥, DL, L—T 7T 1L 2ERIE 1000~ 1800pF
DEEEHELET,
F/, YATLAPSOMISE LTI, EEEC IF AMP
DTF1E%ET (32— b)) LEDHEHEASIET,
RICV AT LIBT3 TR+ U TLARLDRENDER %
~ULET,
EESEVATLICEI B T v UTLANILORTE

l IF HMpr————h TV MPX

(a) IF (BA4237L) AL NI
FEI A 3> 225kHz B 70~130Vims E B W T,
FLEBEZER®ED 2 yEEREHOA X+ UT
ICHTBTEI A 3> 15kHZ T 5, ZOROH
DLANILIE 46~86MVisE B T,
(b) MPX (BA1332L) OHAHFIE
AL E=4 2 X Zoyr=33kQDHH L NI IE MIN
(—6dB)
HATLE—F2 R Zoyr=47kQDHH L ANJLiz MIN
(—3dB)
& -T2 yEEBRXEOY TX+ 70O MPX »5DHAD
LA

Zout=3.3KQ DB 24mV,ms

Zout=4.7kQ DBF 32mV s

(c) TVMPX (BA1407AL)
SEHFELAIL (Max) =18mVims (BERE) (CTHE »
U3

Von = 18MVims = 20mV,ms (10kHz DEV, fgn =
10kHz) &EHWETDT

Zout=3.3kQ DEF Von=20mV,ms LI T

Zout=4.7kQ DBF Von=28mMV,mms LI T
BEDEIICH TR D TLRNIDOERENSTEET,

(2) 11pin (PLLIE 7 1L %) I2DWT

BE7 1 VEOBREBIL, NSNS LED RO Y3y
TEFBL, K%L LED DAUTERN IS &S5
BENET, REELTIL3B~47THF 2 HELE T,

(3) BHFE/NL FREROSEZERADE & ORER

(@ 74 K/INX> K FM (76~108MHz) TV BUXD
(1ch~3ch) #@<BICIE, FM X7 L+ MPX M VCO
PENZEETTE, TVMPXD VCO EDBTE — hiE
FERILETOTFM MPX D VCO %51k & ¥, £/
IMEBHAELET,

(b) FM MPX D&/ SRS vy FIZDVWT M
AFLAALIr—2NEEEFEL T, EFRSEEAR
BOVCO £ X by 7T 3HENIFE FM MPX DIEHFIE
JINALyFEONTBEEESERMXERELTH,
EEZEOLED AR LEVERELGZZENHYET
DT, BHE/ INRIEESEEAERO L, RechiihE
EHEULE/FLE-FITHIHED —EGBRLEAEEER
¥, IEOMEEEZ-—Hl% Fig. 7 R b — 2 VIS
AEEICRLET,

(4) [EIFRENE

(@) MW /Y2 KOS FM MPX OEHIE / 5 L%
FIINALANILEMATVCONRIREX by TEET,
E— FIFEICHIELTVWE T,

(b) FM/N> FDIBE FMAFLARXRERELL
5%, BA1407AL O VCO %2181 & €3 &£ 5(C MUTE i
FEO-ICT B, BESEMXEFELLBERE, FM
MPX®D VCO 18L& %7,

() TV/N> FDIFE  FM MPX DMHIE / T ILIETF
ICNALANIVEMAT, VCODRIRER by &L TE
— FFBICHIELTVWET,

6, BEBOREIL, FM MPX IC DEHIE / ST
DALy Y3V FEERUZ>TERFT VI AEEDHESE
EZBLGEELTLERNY,
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BA1407AL

TR,

* BEEHISFM MPX (C

R5
2470 BA1332 {FRF

FMMPX  BA1407AL
LED#%F LEDW#®F

BA1407AL FMMPX

MUTE#3 B/ SLBT

HIGH-VCO ON NAE/ TN

LOW-VCO STOP O—X5FL#

Fig. 7
o ITAEEIRBI
O Lch OUT
O Rch OUT
L, : 5307-503(SUMIDA)
%C, RFA—NarFrY
RYy7a74 LTy
Fig. 8



BA1407AL
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Fig. 9
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BA1407AL

100 60
Vi =88mV(MONO) V,y=88mV(MONO)
f=1kHz f=1kHz

90 50
g 8 SUB—MA o 4O ] =R
~ 7 ~ ] —~]
5 ~L 53 N L
3 60 — @ 30 .
— N
s MAIN->SUB z
2 2 G ~
T 40 < 20
° z
o
20! @ 10|
0 0
3 5 7 9 1 13 15 30 60 10 15
SUPPLY VOLTAGE:V¢e (V) SUPPLY VOLTAGE: V¢, (V)
Fig. 13 70X b —7 ERBESFE Fig. 14 DEE—SREEFE
50
Viy=88mV(MONO) 70 Vyu=60mV
f=1kHz gb,ggr;v?l/yv
_ R) ¥+ 7
~ 40 T 6o FrLry
z <
E z —
-4 w —
> 30 I e s W A B
. -
m 2
4 @4
Il 3 CR
- 20, g
z o« (LR)
<) . t 30
8 N ON =)
- 10N _— / et %
N - . 20
!
o OFF 10 ,
30 50 70 10 12 15 4 6 8 10 12 14
SUPPLY VOLTAGE : V¢, (V) SUPPLY VOLTAGE : V¢ (V)
Fig. 15 LED RITANEE—EFEEHMK Fig. 16 F¥+7F v - Qv L U4k
500
Vee=6.0V
z s f=1kHz
£ E 400
R g s
£ 10 40 7 %
w w > /]
T Q o 300 MONG |7
3 80 30 5 Q g%
la I ) s
= o z 5 4
i - 200 “
Q 60 1 20 8 = L+R
@ 7 g :::E ////
3 Vi o 3 £ Pt
*0 Ce o 100 P L—R
" f
20| 0 SuB
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SUPPLY VOLTAGE : Vcc (V) 0 100 200 300
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BA1407AL

TOTAL HARMONIC DISTORTION : THD (%) SEPARATION : Sep (dB)

SEPARATION : Sep (dB)

Ve =60V
V= 88mV(MONO)
50
R
==L
40 Jiiie:
L
30 Ny
\
20 \
10 , 1
10 100 K Ok
SIGNAL FREQUENGY: f (Hz)
Fig. 19 P EEESREIEEISHE
Voo 6.0V
f=1kHz
|V, =88mV(MONO)
40
30 L—R
| =
20 1
SUB
10
0
—25 0 +25 50 75

AMBIENT TEMPERATURE : Ta (°C)

Fig. 21 2&ERKE—ERBRERSYE

Ve =6.0V
= 1kHz
40 L—R
=&
3 R TN
20
10
~25 0 % ¥50 75
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BA1404/BA1404F

BA1404
BA1404F

BA1404/BA1404F |3, FMZ 7 L A X EHEICBAR L €
Iy ICTE, AFLFALRKRY Yy MESEMESB R
FLAERAR, FMES 2 ESFMERBRUFMES R
hIZEEST 3 - HORFIBIRZ N SEBR SN TV ET,

FMX5FLARIAIVAR
FM Stereo Transmitter

@ 54~1i& R,/ Dimensions (Unit: mm)

BA1404
22.940:3
18 17 16 15 14 13 12 11 10
e B e B s T s B e W s T o B o |

R1.2

25 LA TR, S8KHZDKBSRTIC & 1 MAIN (LHR), \? O 3
_ XA O ALK S p R SIS = d
SUB (L. R)EU/\{D/hUQkHz)f)b&é:l/'l'// S e e
MEBSERELET,
FMZEESRIE, FMAGES (75~108MHZ) X + U 7 % 4R 3 .
&, ALKy MEBICL > TFMEREP T ET, =l 41 E
RF1#4152% (4, FMZEEAE £ 227h 1T T 3 - H DIEIRSR T, = % 0.540.1
FRHCFMERBICHT /Ny 77 O/RABH R LTVE p ﬁ —2.5020.3 l 7.640.3
T ' 20.32%0.3 ' i
1, EEBMAEOEHICNYF vy THOEEERT ‘_T_:
ERATVET, /*ow.\
The BA1404/BA1404F are monolithic ICs developed for ‘__
use as FM stereo transmitters. 8.8+0.6
BA1404F
11.240.3 ,
181716 15 14 13 12 11 10
o R HAARAAHAAAR
NWREESEP DEBEBENTH S, % %
)1 F o FICAT LALRE, FMERRE, EEFEAR 25 LO
LT3, i HHHHHHBHEH
3) ST BRI D B, reses e
=4
@ Features §I’f'§l'f: il
1) Low voltage operation with less power consumption. s 1‘.217+o ) 0 a0
2) One chip configuration containing a stereo modulator, o -
an FM modulator and a transmitter. zL}J%\, -
3) Need for external devices minimized. ZL :szl
0.3Min. S
o i
FMZ 5 L #3%(588
TLYLAIALYT

@ Applications

FM stereo transmitters
Wireless microphones
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BA1404/BA1404F

® JnOvy Y4474 5 .L,/Block Diagram

BA1404 -/ BA1404F
Rech INPUT [t Roon Leh (18] L-ch INPUT
AMP [ 1 AmP
AF BIAS [Z] I ] [17]
MPX
} BALANCE
AF GND Ej MPX [16]
osc s [4 | vee +—15] Ve
eH 2 || EEEHm o
XTAL
EH BUFFER| - V4 [+[13] PiLOT 0UT
RF
RF 0UT [7 o Ve [12] MoD IN
RF GND [E—;;, REF  11] ver
osc [9] iR [10]osc
® xR A EN /Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Limits Unit
TREE Vce 25 \'%
BRSPS Pd 500 * mw
ByEREE Topr —25~75 c
RIFREHE Tstg —50~125 T

*Ta=25CLILTHEAT /S, 1CICOEEMWERL S

o H: X% ~Recommended Operating Conditions (Ta=25TC)

Parameter Symbol Min. Typ.

Max. Unit

1 1.256

BREET Vce

\

2

o BXAY4%4 ~Electrical Characteristics (Ta=

25C,Vcc=1.25V)

Parameter Symbol Min. Typ. Max. Unit Conditions
BESHER la 05 3 5 mA -
Ah1rE—522 ZIN 360 540 720 Q fiIN=1kHz
A HFIE Gv 30 37 — dB ViN=0.5mV
F ol RIWNFTLR CB — — 2 dB ViN=05mV
MPXmAHAHEE. Vom 200 - — mVp-p THD=3%

MPX 38kHzb h Voo - 1 - mv EEEHE

Nneay MHHEE Vop 460 580 - mVe-p | EAF

FrlxhbL—Y g2 Sep 25 45 — dB REMBRICT

ANBEHSEE VNIN - 1 - WVims | 38KHz{Z LR IHF—A

RFSB&RAHHEE Vosc 350 600 — mV, e —
194 mnm



BA1404/BA1404F

© AIEE X,/ Test Circuit

Cs
33p
—
33p
—

38kHz
Dj
Op

__—,'_|
1
~

10

o gt
R-ch INPUT
1

._ CZ_

—*
15p

?

o
0

3
LLJ 10
a ;l
© [
® |

AEERREES T — 2

!IBI 17 16 Ilil
L-ch INPUT LEMEJ - = N OSC:-RFITIL Ly, L,
16" Fsok NI 3 23 45%E FEM10C-2F6

o z = 1-3 21/2t

- Q #E  $0.6UEW

Qo=115
7 KERIJRF  38kHz
Ve ©
Fig. 1

® EH{ERNER
(1) BEIERERK 10) RFOSC#F : 2> FoH b LU LC IRERICIE

BA1404 |3, BBELGHEBETFM AT LAREERRTES
ICT¥,

XFLAALKRY Y MEBEED AT LAZRE, FMTE
SEES FMERABSLIUFMES 2 EBRICEHT S -
HDODRF7TEWERENATVET,

27 L AZRARBRIE, 38kHz DKBEFIRFICL ) MAIN (L
+R), SUB (L-R)&&U/S10y b (19kHz) »5% 30
SRYy MEBERELET,

FM Z5A25 &, FM % (76~108MHz) O F + U 7 & iR
4, ALKRI Y MEBILE>TFMTREL T ET,
RF7>7I3, FMEEZhIlBHTEL0DT7LTT,
FBFIC FM ZRBICHT I Ny T 7DZBHRALTWY
T, £, FRBMARDEZHD/NY) £ vy THOKYE
BEEGTFERATVET,

(2) BinTOES

1) Rch A—F s A ANHEF . FUITL 77 RIS

237

2) ANT L TINAINZRGEF  IN(ISR AL T U THE
3) GND ¥#%F : KA

4) 38kHz OSC /N INZERTF  INCINZ AL F o HICiER
5) 38kHz OSC ##F : 38kHz K& IR T (CHE#

6) 38kHz OSC #iF : KRFEIRDAR I > 7 Ik
7) RF AT | LC £IREIRE I
8) GND i ¥ : SEKH

9) RF OSC ¥#F : NA/SR AL F L HiliEk

i
1) HREFERETF - /N X vy TEICES
12) ZRESANBF NI NXZRALFLHH LUER
EEEICER
13) /31 0Oy MEBHDIET | RC I ¥ Y EIFEICHER
14) MPX{ESH AT | RC I ¥ HEIRSICIER
15) Voc : BiRICHESR
16) MPX iR\ T > X T | FEEEM ISR
17) MPX EER3/N T > RIRT | FEEEI ISR
18) L-ch A —=F 1 A ANWHF : VI 77 RERKRIC
=
(3) EREDENE
1) AFLFZERE  F—F 1 #1552 R-ch % 1pin,
L-ch 2 18pin KW AALET, ADhShizA—F 1 #1E
B, B4MILAETLTICLUHI7TdBEIESI N5 &
INFTLIYIZADEIhET,
—