Audio ICs

BA4237L

The BA4237L is an AM/FM IF system IC-that features a selectable normal or inverted-S FM output characteristic.

FM/AM IF system IC

The FM circuit consists of a differential IF amplifier, a double-balance quadrature detector, and a weak-signal IF

mute circuit.

The AM circuit consists of a local oscillator, a double-balance mixer circuit, an IF amplifier, a detector circuit, and an

AGC circuit.

The IC also has a built-in LED driver circuit for an AM/FM tuning LED.

@Applications
AM/FM radio-cassette players
Home stereo systems

@Features

1) Wide operating voltage range (2.7V to 12V).

2) Shunt AGC forimproved strong-signal AM input
characteristics.

3} Built-in FM weak-input muting to reduce noise be-
tween stations when tuning and side peaks. This
mute circuit can be switched on and off externally.

4) Built-in driver circuit for direct drive of AM/FM tun-
ing indicator LED.

®EBlock diagram

5) One output for both AM and FM, allows connection
to the following stage {eg. MPX) without a switch.

6) Pin provided for setting AM frequency characteris-
tics. FM and AM frequency characteristics can be
assigned independently to facilitate connection to

MPX circuits.

7) Switch between AM and FM bands by switching

the DC power on and off.
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@®Absolute maximum ratings (Ta = 25C)

Parameter Symbol Limits Unit
Supply voltage Vee 16 \
Power dissipation Py 550* mwW
Operating temperature Topr —256~75 c
Storage temperature Tsig —55~125 C
# Reduced by 5.5mW for each increase in Ta of 1°C over 25°C,
®Recommended operating conditions (Ta == 25T)
Parameter Symbol Min. Typ. Max. Unit Conditions
Supply voltage Vee 2.7 8 12 v

®Eiectrical characteristics (FM)

{Unless otherwise specified, Ta = 25C, Vce = 5.25V, Vi = 100dB p V, fn = 10.7MHz, fn = 1kHz, DEV = 30%, and

Af = +22 5kHz)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions Meacsi‘r';i?:e"t
Quiescent current la - 9 14 mA MUTE OFF Fig.1
Datector output Vour 70 100 130 my - Fig.1
Total harmonic distortion THD - 0.06 0.25 % - Fig.1
Signal-to-noise ratic SN 64 70 - dB - Fig.1
Limiting sensitivity VN (im) 26 30 24 dB V| Vour=3dB Fig.1
LED lighting sensitivity Vin iLeD) 44 49 54 dBxV | heo=1mA . Fig.1
Noise (no input) N —20 —30 - dB Ratio with Vour for standard input Fig.1
Noise rejection ratio NS 35 - - dB Rejaction ratio with mute on Fig.1

@Electrical characteristics (AM) _
{Unless ctherwise specified, Ta = 25C, Ve = 5.25V, Vin = 74dB y V, fn = 1000kHz, fn = 1kHz, MOD = 30%)

Parameter Symbol Min. Typ. Max. Unit Conditions Me%ﬁ':;iri?em
Detector output Vo 70 110 140 my - Fig.1
Total harmonic distortion THD - 08 25 % - Fig.1
Signal-to-noise ratio SN 44 52 - dB - Fig.1
Maximum sensitivity VIN Max. 5 8 13 dB uV | Vour=10mVrms Fig.1

"LED lighting sensitlvity Viy (LED) 18 23 28 | dBuV | leo=1mA Fig.1
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@Measurement circuit A S

104F

BA4237L

AM IN FMIFIN

Ty AM OSC 2157 —2233—205(SUMIDA)
Te i AM IFT 2150—2173—157(SUMIDA}
T § FM DET 2153--408—090{SUMIDA)

@Coil specifications
{1) T:: AM OSC 2157—2239—205 (SUMIDA)

1—3 100t

ve 4—5 Tt

Wire type 0.0BUEW

GND L=250 uH
] Gt
Flg. 2
(2) T2 AMIFT (455kHz) 2150—2173—157 -
(SUMIDA) C
6—4 26t
A';"_a A—CF a5 am
2—1 78t
\"(:c._q2 :
1 8—GND  Wirg lype 0.0BUEW
~ C=180pF
Fig. 3 Q=100+20%
{3) Ta:FMDET (10.7kHz) 2153—409—090
{SUMIDA)
P od 1—3 12t
20 Wire lype 0.12UEW
C=100pF
Veo—1 0g| Q=105
Fig. 4

MUTE
Anafizer  OFF ON

CF: I AM CFM2—455B(TOKO)

@0Operation notes

(1) Leakage from the |ocal AM oscillator or other
noise input to the AM IF input (pin 6) can cause the
LED to light when it shouldn’t, and reduce the sensitiv-
ity. To prevent this, the track connecting the output of
the AM ceramic oscillator to the IF input (pin &) should
be as short as possible.

{2) Make the earth point for the FM detector coil the
output GND or Vcc. If the input GND is used, feedback
may cause unstable circuit operation.

(3) When observing the FM “S" detector characteris-
tics using a sweep generator, switch the muting off. If
the muting is left on, the muting time constant will
cause the "S" curve to be displayed incorrectly.

{4) The amount of reduction caused by the FM mut-
ing varies with the front-end noise.
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@Circuit operation

(1) Circuit construction

The BA4237L is an AM/FM IF system IC.

The FM circuit consists of a differential IF amplifier, a
double-balance quadrature detector, and & weak-sig-
nal audio mute circuit.

The AM circuit consists of a local oscillator, a double-
balance mixer circuit, an IF amplifier, a detector circuit,
and an AGC circuit.

The IC also has a built-in LED driver circuit for band in-
dication. -

(2) Pin connections
(1AM local oscillator : connect to the secondary side
' ot the oscillator coil

: AM/FM band switch

: connect to the AM antenna
© secondary

ZAM Voc
(3AM signal input

{3) Operation

(@AM mixer output  : connect to the AM IFT

®GND : high-frequency ground
&AM IF input : gonnect to AM ceramic filter
(DFM IF input : connect to FM ceramic filter

®IF amplifier bypass : connect to bypass capacitor
@IF amplifier bypass : connect to bypass capacitor
{0FM phase-shift coil : connect to phase-shift coil

{TAudio output : connect to next stage (MPX
etc)) '

@Vee . connect to power supply

43FM mute . connect to a capacitor

G8AM detector output: connect to CR filter

BAGC : connect to a capacitor
{BAM audio input  : connect to CR filter
{7 Tuning LED : connect to an LED
dBGND : low frequency ground

E E To AM/FM delector

Fig. 5

@®AM/FM IF amplifier &
- %4000
FM ING @ [~
FM 2
22k0 [
AM ING @ .
AW
=0,
-
AGC
AM IF IN FMIF IN BYPASS

©

a 9
2.2k

NFB

——— Voo

To next slags

Fig. 6

The AM/FM IF amplifier is a three-stage differential
amplifier. The second and third stages are used for
both AM and FM. When the IC is switched between the
AM and FM bands, the constant-current supply is
switched, and one of the independent first-stage am-
plifier circuits (AM of FM) is activated.

The gain of this stage is 50dB for both AM and FM, The
AM circuit uses AGC at the first stage. If the amplifier is
cutoff by the AGC, the DC balance of the circuit will be
lost, so the circuit is designed in such a way that the
amplifier is not completely cutoff. This suppresses dis-
tortion when the amplifier is cutoff, and enables quick
transfer to RF stage AGC operation.

The FM input impedance is set by an on-chip resistor,
and is approximately 4000 . It is directly connected to
a 3300 ceramic filter.

The AM input impedance is approximatety 2.2k Q and
is directly connected to a 2kQ or 3k Q ceramic filter.
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@®FM detector circuit

RYS
AN

7

,_@ ouT

Limiter amplifier 5PF M
2 l\__j]
IF amplitiar

8 8 8 M

Fig. 7

The FM detector circuit uses a quadrature detector system. The IF-amplified s'ignal passes through.a limiter amplifi-
er, with gain of approximately 12dB, to the detector input. The outputimpedance of the limiter ampiifier has been
made as small as possible to ensure that the maximum armplitude and 90° phase shift conditions for input to the
detector do not go out of synchronization. To improve the linearity of the 90°  phase-shifted signal, there is a phase-
shift buffer on the phase-shift output side. The “S" characteristic of the FM output is compatible with —g0" phase-
shifted lower heterodyne AFC,

@AM mixer circuit

AM Ve
amanT []
AM IF
tT 1 £
bezd @ 4
AMIN AM MIX OUT
MMV (2 The AM mixer uses a double-balance cir-
cuit, and has been designed to minimize

leakage from the local oscillator. The mix-
erinput passes through the AM antenna
%% coil and is biased by the AM Vec.
For medium to strong electric fields, the
AGC operates to lower the mixer conver-
sion gain, and the input shunt AGC pro-
vides excellent strong-signal input charac-
teristics in the case of strong electric
fields.

AGC

AGG

Fig. 8
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@AM local oscillator circuit
AM Vec

{2) M Ve

3004
AMMIX =1

Fig. 9
The AM oscillater circuit uses a positive feeclback loop
from a differential amplifier to drive an emitter follower
buffer circuit.
This buffer circuit improves the frequency deviation
caused by.the input signail level.
To allow oscillation up to the SW band, a 300Q feed-
back resistor is used, and a 1002 resistor is con-
nected in series with the tank circuitto improve the
startup characteristics.

@AM AGC circuit

inpul shunt AM MIX AM IF

ks B .

Fig. 11

AGC is applied to the mixer circuit and the |F circuit.
The AGC reduces the mixer and IF circuit current ac-
cording to the DC level of the detector output, and re-
duces the gain to control the output at a fixed level.

In addition, a shunt circuit is included as a counter-
measure against strong input signals to prevent degra-
dation due to distortion.

@AM detector circuit

Qutput cireuit

Fig. 10

The AM detector circuit is an envelope detector formed
by an emitter follower, and handles the signal from the
AM IF as a differential to improve the detection efficien-

cy.

@AM/FM tuning LED drive circuit

AM detaclor
FM level detecior

| Driver

Fig. 12

An AM/FM tuning indicator LED can be driven directly
by the IC. The circuit senses the IF levels of bath AM
and FM, amplifies the signal with the AGC amplifier
and uses the voltage on pin 15 to drive the tuning LED.

As only the IF is detected, the tuning band is set by the
bands of the ceramic filters connected to each IF in-
put.
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@AM/FM detector output circuit

©

One pin is used-for both outputs, and the AM/FM
switching is done on the IC. The output impedance is

about 5k Q, and the DC output voitage is about 2V.
5k

Fig. 13
@External components

(1} AM local oscillator circuit (pin 1) £
When the secondary of the AM local oscillator coil is E 8 [ TTTIT el Voo=5V
A i z I~ /N RATIO (Viy=74dB p V) $,=1 Q0OKHZ
connected to the IC, connection of a decoupling CR 8% s0 —— MOD=30%
circuit will reduce oscillator leakage. Take the power wd F fm=1kHz
from pin 2. If the oscillation of the circuit is unstable in %E a0
the SW band due to lower oscillation coil Q, connect a 25 At LED Ligirin
resistor between the oscillation coil and the IC to stabi- .’:'ﬁ T SENSITNIFy. .
lize the oscillation. The drop in voltage due to the resis- §9p 20 e AU A= e
. e Zuiz e USABLE SENSITIVITY,||
tor connector to pin 1 should be within 0.2V of the volt- o”E (]| sm=20a8y | | |]]]
i H i E=xzim 10 t t
age on pin 2. Set the level of the oscallatlor? vqltage at 25 | axium SEN3|T|wmvo=mn11|,,s)
pin 1 to between BOMVims to 300mVums, Oscillation volt- 538 P T I W T A X1
— 10 20 40 100 200 400 1000

age characteristics are given in Fig. 15. Pin 1 oscilatian voltage

Fig. 15

{2) AM power supply filter

The AM Vcc is switched on and off to switch betwean
the AM/FM bands. When power is connected to pin 2,
the AM band is selected.

Itis possible to reduce the switching noise generated
when switching between AM and FM by connecting a
CR filter. The drop in voltage due to the resistor should
Fig. 14 be within 0.5V of the voltage on pin 12.

RONM 85
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@External components

{3} AMRF input (pin 3}

The AM RF input pin is the Vec bias. Make the DC volt-
age on pin 3 the same as the voltage on pin 2. If there
is a voltage drop, leakage from the local oscillator to
the mixer output will be large and resultin spurious
signals.

Fig. 17
(4) AM mixer output (pin 4)
For the AM mixer output, use an IFT coil that is
matched to the ceramic filter. Take the IFT bias from
pin 2, and make it the same potential as pin 4. Also,
connect the coil as close as possible to pin 4.

mwigmm
| = |

ce
(2)

Fig. 18

(5) IFinput {pin 6)

The input impedance of the AM IF input is approxi-
mately 2.2k Q, so it can be directly connecled to a ce-
ramic filter with impedance in the range 1.8k to 3kQ.
If local oscillator leakage or other external noise enters
pin 6, the tuning LED may light when it shouldn’t or
cause loss of sensitivity. To prevent this, connect the
ceramic filter as close as possible to pin 6. Connect
the ceramic filter earth to the pin 5 GND.

B

6
AM IFT

Fig. 19

(8) IFinput {pin 7}

The input impedance of the FM IF input is approxi-
mately 400Q, so it can be directly connected 1o a ce-
rarnic fitler with an impedance of 300 Q. Connect the
ceramic filter as close as possible to pin 7, in the same
way as for the AM circuit, and earth the ceramic to the
pin 5 GND.

FM IF
|

+

Fig. 20

{7) IF amplifier bypass capacitors (pins 8 and 9)
Connect pins 8 and 9 to the pin 5 GND using capaci-
tors that have good high-frequency characteristics. If
the capacitance values are too low, AM circuit opera-
tion will be unstable. We recommend semiconductor
capacitors of 0.022 uF,

(O—

Io.oaz £ Flo.ozz uF

Fig. 21

(8) FM guadrature phase-shifting coil (pin 10)

R is the damping resistor for the phase-shifting coil.
Large values for R will give larger detector output, but
will also increase the distortion. Small values for R will
improve the distortion, but the output will be smaller,
and the /N ratio larger. Characteristics for different
values of R are given in Fig. 23.

FM
detector

T

10,

Veo

Fig. 22
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e

;E Voo=5v
E fin=10.7MHz
100} 2010 200 af==22 BkHzdov
i foy=1KHz
—_ | T
o w .
c G5 & 150 il ’“7sz
E E _/"""-‘_-_:S'r //
z £ 5 gl %
V.
50t 1.0-E 100 0@0 ”
% [s] .;,(‘;‘ g /_'be"l_
05l5 60 0‘/ "'16&
! &
5 / ‘(\'\OD‘
E N THD| | 1-H
or oe oy 2 4k 10k

DUMPING RESISTANCE (Q)

Fig. 23
Connect the phase-shifting coil earth point to either the
pin 18 GND, or VCC. If you connect it to the pin 5
GND, feedback may cause the circuit to become un-
stable. Set the pin 10 bias to the same potential as pin
12. :
(9) Detector output LPF (pin 11}
In the case of AM, the signal has already been high cut
by the audio filter connected to pins 14 to 16 at the
previous stage, so this low-pass filter has almost no ef-
fect. In the case of FM, the value of C is set by the next-
stage circuit. In the case of monaural operation, for de-
emphasis, the value of C should be 0.01 xF (50 us) or
0.015 uF (75 us), (the pin 11 output impedance is
5kQ).
In the case of stereo, an FM MPX is connected as the
following stage, so C should be in the range 100pF to
1000pF. If nothing is connected, IF feedback will be
applied to the previous stage, and may cause circuit
instability.

| EE
%C—H— MPX

Fig. 24

(10} FM audio muting (pin 13)

FM muting can be switched on-and off. To switch mut-
ing off, pull pin 13 to GND. Note, that if the value of C is
too small, full muting may not ocecur for de-tuning. ‘
When R is open circuit {infinity), hard muting will be
applied roughly in synchronous with the tuning injec-
tor. C ' ‘
With small values of R, soft muting will occur, but the
amount of attenuation with vary with the front-end
noise.The muting characteristic curves for a single IF
are shown in Fig. 26.

<

|

z

5 NN
$\;‘:\

N

I
8
A
4

TOR OQUTPUT RESPONSE Vg (dB)
I |
3 [
=

neer L L

DETEG
2

10 20 30 40 50 60
INPUT SIGNAL LEVEL V) (dBxW)

Fig. 26

Switch the muting off to observe the “$” curve ona
sweep generator. If itis left on, you will not be able to
view the correct “S” curve because of the muting time
constant.
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{(11) AM audio filter (pins 14 and 16}
It is possible to construct an AM audio filter between

0
pins 14 and 16. Rr and C1 form a low-pass filter, and Ci »: E"/’ T
. o~ )i | Co=14
also serves-as the AM detector low-pass filter. Cz and g-10 7 ”2" N
Rs form a high-pass filter. If the value of Cz is too large, ® wol AL 01 uF N
the audio will be temporarily be cutoff when switching 7] (| IR \,
between AM/FM, so use a capacitor of 1 xF or less. Re g—ﬂﬂ s ,ZJ =
and Caz form a low-pass filter. Rz And Rs attenuate the &
. . _— . — .
audio output. Fig. 28 shows the characteristics for dif- 5% 01 4| VogmbY
ferent component values. E_sc \'3‘-5;143%3;\’
o Cy=0.01 uF
GiNone
2
m 40 100 200 400 1k 2k 4k 10k
Ri=1.50 R MODULATION FREQUENCY 1y, (Hz)
1=1.5!
20k 0
14 18 ] Fig. 28-2
Rz
C1=0.01 4F +
~0.047=uF Co=0.01 4 F == Ca
~1uF
Fig. 27
0 =
TR,
— N \\
2-10
= C1=0.01 xF _[3
£ Rp=01 ] A
—20 Ga=NONE ——X
8 ¢y =0047 uA_|\}
5 Rp=0k{)
g —30 Ca=NONE
oo L
e Cy=0.01 xF ‘
[ =i = Ro=1k{} =
5" vge=sv 2= |
B f=1000kHz [T TCaT0.047 4F
%—50 Viy=T4dB uV 1=0.047 4 Fpde ‘\
MOD=30% Rz=1kn |}y
Co=1 uF Ga=0.947 uF

40 100 200 400 1k 2k 4k 10K
MODULATION FREQUENCY 1, (Hz)

Fig. 28-1
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@External components

(12) AM AGC time constant (pin 15)

If the value for C in the AGC low-pass filter is small, dis-
tortion will worsen at low modulation frequencies. If C
is large, the responise of the AGC circuit will be slower.
Characteristics for different values of C are given in

‘ BA4237L
“

Fig. 30.
Fig. 29
Voo=6V Vg =5V Vee=5v _
10{-H1 1= 000 20 Mo mLﬂ?gﬁ:;ur—-?msLU
1o a MOD=350%; |-C=47 uF ||| MOD=80% T |MOp=so
® | TIT ‘ o, |w=1kHz
s A= 16 X = ¥ 400p"
T - T :
£ 3 S:“s = x Va
= |- 12 . 300
g °© X;M \ 2 \\_AG=724h 2
B T A AN Jetir 4 H E
4 adl a IR AT 200
A \ \4\ \\ 8
2_}% \:\ AN 4 AN = 100 ,/
Jrh\\'"“ ™ y. » A — 1
L — 0 ‘ 0
40 100 200 400 1k ok dk 40 100 200 400 1k 2k 4k 4 10 20 40 100 400
MODULATION FREQUENCY £y, (Hz) MODULATION FREQUENCY AFC CAPAGITOR C(xF)
: Fig. 30
(13} Tuning injector (pin 17) BA4424N BA4237L
The current flowing into pin 17 is limited by the resistor
R. The value of the current is obtained from :
(+B-2}/R. The value of the current must not exceed 1'1
15mA. The maximum voltage that can be applied to 220k0) T
pin 17 is 12V, —+8 T H MPX
R 0.047 uF I
o
It
ij
LED
driver
Fig. 32
Fig. 31
(14) FM AFC circuit
By using the DC output voltage from the pin 11 detec- Approx, 2V e\
tor output, itis possible to apply AFC to the circuit. A \/
circuit example using a BA4424N front end is given in
Fig. 33.
BA4237L
Fig. 33
RONM 89
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@Electrical characteristic curves

QUIESCENT CURRENT

22 5 '
. 20 o p
< £ 4 = S+D+N
E 1 E Wy, 0
£ 6 £ 42 2
- g~ B[ —20 ALy %
14 & o @ MAN {
AM T [~ AM s
12 L 4 & |E 20| Voo =5V \ AN?L
> B8 ] 6r_ — "
T _,.-=-/Fn7:* G F E 5 Jpg=10.TMHz N
8 = S 7 E H1=422 5kHz \/
4 FF & cc=SY 472 —60] f,=1kHz
8 MUTING O &, MUTING OFF o I AN N
. & o4 MOD=2308§ \
3 2 21 T80 tp=s00Hz| TN
< E B=100MmYpe THD
0 0 0'E—100 L
a 3 10 12 =25 0 25 50 75 =20 0 20 40 B0 B0 100 120
SUPPLY VOLTAGE : Vgc (V) AMBIENT TEMPERATURE : Ta {C} INPUT SIGNAL LEVEL : Vi (dB V)
Fig. 34 Quiescent current vs. Fig. 35 Quiescent current vs. Fig. 36 FM THD and detector output
supply voltage ambient temperature response vs. input signal
o
) £ t
o 20 E E
> & 140 o 140
] S+D+N = =
z ° y 190 DETECTOR OUTPUT i 120 TRUT
g 7 g ouTRuT 1 |2 DETECTOR OU
B—20 =515 100 _55 100
& Lyt g3 g8 |
p N Yy 54 &0 o4 80
E—m = { T 7 E |5 fiy=107MHz | T |5 tpy=10.7MHz
E rd 3 % &0 ol=+22 5kHzdev| 3 E 60 =322 5kHzdev
O —80| Veg=5V —- f Im=1kHz 2 fm=1kHZ
| r=1o00ke W?}F_WUD-.B”V 2t° w0 2t% a0
O .| MOD=00% LN P E
5 780 f=1kHz N, (M00=305% ’ g 20 . g %
E OdB= 110 Vomg T T ] ULE . THD . E . THD
@ -2 0 20 4 60 80 W0 o O 5 10 & —25 0 25 50 A
INPUT  SIGNAL LEVEL : Vi (dB V) SUPPLY VOLTAGE : Vg (V) AMBIENT TEMPERATURE : Ta (C)
Fig. 37 FM THD and detector output Fig. 38 FM THD and detector output  Fig. 3¢ FM THD and detector output
responsevs. input signal level voltage vs. supply voltage voltage vs. ambient temperature
2
= =
s3 s E
Ay “m o
o [1]=) >
cE £E 4
ZE 70 2E E 140
Eg ES e s |3 120 DETECTOR OUTPUT
80 5 S |5
ﬁ it LED LIMTING SENSITIVITY ﬁ% 50 LED LIMITING SENSITIVITY A P
o2 - | g2 4 ! — TUE e
.%E :z —3dB LIMITING SENSITIVITY '%g a0} 738 LIMITING SENSITIVITY . ‘g o hgsg%%lg/l;lz
23 \ £S5 [ | ' ty=1kHz
3 20 a 20 ol 40 Iuil
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w1 = =N {n=1KkHz w
o = ThHz 0 I o'y o ‘
0 5 10 --25 0 25 50 75 a o 5 10
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Fig. 40 FM LED on sensitivity and Fig. 41 FM LED on sensitivity and Fig. 42 AM THD and detector output
-3dB limiting sensitivity vs. -3dB limiting sensitivity vs. voltage vs. supply voliage
supply voltage ambient temperature
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@®Electrical characteristic curves

E:
= -
Eiw N 1,=1 000kHz % f=1000kHz
£ o MOD=230% o MOD=30%
o DETECTOR QUTPUT Z 40 fo==1kHz =z [=1kMz.
w 120 S“'t m e m
g = S\':»
= =
5} F 100 mE oF
g zg =g
4~ 8 Ed LED LMITING SENSITIVITY|  E8 50
5 1;=1000kHz = E ~
IE MOD=30% Eg 2 Eg 40
218 w0 Im=1kHz e EE  90)ED LIMITING SENSITVITY
o [T 3 10 73 |
£ THD o 10mY SENSTIVITY-——{ —
e # 54 84 10[romy sensmviTy
ol o 0 ST |
& =25 0 25 50 75 a 5 10 =25 0 25 50 5
AMBIENT TEMPERATURE : Ta (C) SUPPLY VOLTAGE : Vgg (V) AMBIENT TEMPERATURE : Ta (C)
Fig. 43 AM THD and detector output Fig. 44 AM 10mV sensitivity Fig. 45 AM 10mV sensitivity
voltage vs. ambient temperature and LED on sensitivity and LED on sensitivity
vs. supply voltage vs. ambient temperature
@External dimensions (Unit: mm)
21.8F0.2 . 28+0.2
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Notes

The contents described in this catalogue are correct as of March 1997,

No unauthorized transmission or reproduction of this book, sither in whole or in part, is
permitted. ‘

The contents of this book are subject to change without notice. Always verify before use

" that the contents are the latest spacifications. If, by any chance, a defect should arise in

the equipment as a result of use without verification of the specifications, ROHM CO., LTD.,
can bear no responsibility whatsoever.

Application circuit diagrams and circuit constants contained in this data book are shown
as examples of standard use and operation. When designing for mass production, pleass
pay carelul attention to peripheral conditions.

Any and all data, including, but not limited to application circuit diagrams, information, and
various data, described in this catalogue are intended only as illustrations of such devices
and not as the specifications for such daevices. ROHM CO., LTD., disclaims any warranty
that any use of such device shall be free from infringement of any third party's intellectual
property rights or other proprietary rights, and further, assumes absolutely no liability in the
event of any such infringement, or arising from or connacted with or related to the use of
such devices.

Upon the sale of any such devices; other than for the buyer's right to use such devices
itself, resell or otherwise dispose of the same; no express or implied right or license to
practice or commercially exploit any intellectual property rights or other proprietary rights
owned or controlled by ROHM CO.,, LTD., is granted to any such buyer.

The products in this manual are manufactured with silicon as the main material.

The products in this manual are not of radiation resistant design.

The products listed in this catalogue are designed to be used with ordinary electronic equip-
ment or devices {such as audio-visual equipment, office-automation equipment, communica-
tions devices, electrical appliances, and electronic toys}. Should you intend to use these prod-
ucts with equipment or davices which require an extremely high level of reliability and the
malfunction of which would directly endanger human life {such as medical instruments, trans-
portation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers, or oth-
er safety devices) please be sure to consult with our sales representalives in advance.

Notes when exporting

* It is essential to obtain export permission when expecrting any of the above products
when it falls under the category of strategic material {(or labor) as determined by foreign
exchange or foreign trade control laws.

* Please be sure to consult with our sales representatives to ascertain whether any prod-
uct is classified as a strategic material.




