SONY

CXA1511L/M

Preamplifier for Remote Control Signal Reception

Description

The CXA1511L/M is a bipolar IC used for
preamplifiers that receive signals in infrared remote
control systems. These ICs consist of a first-stage
amplifier, limiter amplifier, band-pass filter, band
elimination filter, signal waveform detection circuit
and waveform shaping circuit.

Features
* Low power consumption (Vcc = 5V, 9mW typ.)
» Low supply voltage (Vcc = 5V)

* Filters (center frequency can be varied through
external resistor: fo = 30kHz to 60kHz, 40kHz typ.)
 Elimination of inductors prevents magnetic field

inductance interference.

8 pin SIP (Plastic)

8 pin SOP (Plastic)

Absolute Maximum Ratings

* Supply voltage Vce 7 Vv
e Operating temperature Topr —20to +75 °C
» Storage temperature Tstg —65 to +150 °C

« Allowable power dissipation

. . . . Pp 600 mW (SIP)
* Optical reception diode can be coupled directly. T
Collect tput (pul istor. TTL and CMOS « Allowable power dissipation
* Collector output (pull-up resistor, an
P p_ P Pp 300 mW (SOP)
can be connected directly)
L Operating Conditions
Applications
. ,  Supply voltage 4.7t05.3 \%
TVs, VCRs, audio equipment
Structure
Bipolar silicon monolithic IC
Block Diagram and Pin Configuration
Head Limiter BPF Delector & Hysteresis
Amp Amp BEF Comparator |ntegralor Comparator
O F—D%»/M*%Hbﬂﬂ
ABLC |
Photo
Diode e
(2) 32 X5 9,0
C1 C2GND fo N.C OUT Vec
% 470, 680 J— J
= 0.01p o.omT
777 777 777 777 Wy nd
200k Vcec =5V
(fo = 40kHz) ;7

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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CXA1511L/M

Pin Description

Pin voltage depends on the DC Characteristics Measurement Circuit.

Pin
No.

Symbol

Pin
voltage

Equivalent circuit

Description

IN

2.8V

C1

2.8V

40pAL

s {Aﬂ%
}

140pA

Input pin.
Connect optical reception
diode to GND.

Connect a resistor and
capacitor in series to GND,
and set the frequency
response and gain of "Head
Amp".

When the resistor is large
and the capacitor small, the
gain is small.

When the capacitor is large,
sensitivity decreases in
relation to the transient
response.

C2

1.9v

30nAl

Connect a detection capacitor
to GND.

When the capacitor is large,
sensitivity decreases in relation
to the mean value detection
and transient response.

When the capacitor is small,
fluctuation of the peak detection
and output pulse width
increases.

The capacitor in usage is
0.01pF (typ.). Set output pulse
width fluctuation and noise
elimination characteristics to be
optimum.

GND

GND pin.

Adopt a pattern design that will
allow external parts to be
located as closely as possible
to this pin. Ground them all at
the same point. The transport
distance and noise elimination
characteristics are greatly
influenced by the pattern design
surrounding the GND.

fo

1.4v

@ Vee

Vcc

Connect a resistor to the
power supply.

Set the center frequency of
the built-in BPF.

See "External resistor at
Pin 5 vs. Center frequency
response” on Page 6.
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Pin Pin : oo -
No. Symbol voltage Equivalent circuit Description
No connected pin.
6 N.C. Connect to GND.
* * Vce
24k

5.0v

(High) 30k
7 | OUT Output pin.

(Low)

30k

8 | Vcc 5.0V Supply voltage pin.

DC Characteristics Measurement Circuit

(CXA1511L) (CXA1511M)

Il

CXA1511L 5V

T

7r7

200k

O
020,020
CXA1511M
020,020

O

470

o

0.01p 0.01p




CXA1511L/M

SONY

(zHY8Y = }) anjeA BuLnseaw

(T— (XANA)
OILY

[ =un (g 910N

po = ' uaxe] sl z e e ue z e |9ND UsoM]a( Oljel |9A3| @ 9]0
(ZFPOY = 1) on[en Bunseawl l0Z=2V [ap] zv uaxe: si zHX8Y 1e Teyl pue zZHXOY 1e [9A3] DV 199 onel [9A3] YL (g 30N
(zHM0E = J) anjea Buunseaw
Bojoz=Tv ‘[ap] TV uaxel Sl ZHYOE 1€ Teyl pue ZHX.E e [9A8] DY Usamiaq olel [9A8] 8yl (T 810N
(zHY.L€ = }) anjeA Bulinseaw
vw |82 |8T |01 a L'€S 29| uondwnsuod walnd | 6
‘ndui s1 81942 ZHYOY ‘SWig'T i it }
e i eubis anemsing | S0 | 044 | 055 | Oy o) L'9'5'zs | d-darog anemising | 12d Aiqe buposiea | 8
XA uaxe) si anfen Buunseaw
pue IA uUMel sl pAs|INdul | O | ¥9 | OF | T€ \ L'9'2'TS |d-dAwooZ MO ZH0P ui douepadwi indu] | 2
(€ @10N
(coloN |@p | — | 6T | § g 6'9'G'2S | d-daroy | MO ZHA8Y ‘ZHMOY |  2OAVY | (2) sonsuaioereyd 449 | 9
(TeloN |@p | — | OT | § g 6'9'G'2S | d-daroy | MO ZHALE ‘ZHAOE |  TOAY | (T) sonsuaioereyo 4dg | §
gan | S8 | 18 | G g 6'9'G‘2s | d-darlog MO ZH)0Y Y ure6 abejjon | ¥
A|€T|90]| — 2 8°,°€S 10A | ebejoaIndino jpAs| T | €
"T uid wol o umol siyrooT | A | 8T | 2T |90 v L'V'€'C'TIS ZNIA (2) sbeyon uid induy | ¢
A |€€e|8CZ|¢€C v L'€'TS TNIA (T) sbeyon uid indul | T
syrews N ["xen [ dAL | -ul wiod MSNO habdl reubls oquwiA wa o]
A S| wun | xew | dAL I UIN o) s inseapy loquiAs i N

uonIpuod Juswalinses|y

(D.GZ =®l ‘AG =20A)

solsiI810BIRYD [2011108(]




SONY CXA1511L/M

Electrical Characteristics Measurement Circuit

f E2
< S7| s8| s9 200k 5oV
S4 <\ S5 \
i 330k
= 0.

Application Circuit
(CXA1511L) (CXA1511M)

200k
1%
(fo = 40kHz)

CXA1511L ;

a7
0.01u 0.01p SRy

A7n Photo
; Diode

0.01u 0.01p

Description of Operation (See the Block Diagram.)

Receives infrared signals transmitted from the infrared remote control commander with a photodiode to output

them as rectangular waves.

I/O pin Waveform Operation
. 40pVp-p . . .
Pin 1 t0 2.5Vp-p Converts the signal current of a photodiode into
Input waveform - > <> voltage and amplifies it.

600us  typ. 40kHz (typ.)

Pin 3 Suppresses the noise component with BPF and
BPF output — BEE
waveform '

cHg;te;?astlzr Detects the signal component and performs
comp wave detection.
input waveform

Pin 7 5V Integrates the signal component and outputs it
Output as rectangular wave from the hysteresis
waveform 0.6V comparator.

(typ.)
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Example of Representative Characteristics

External resistor at Pin 2 vs.

Av1l characteristics Vcc vs. Icc characteristics
0 [ TTI]
2 VIN = 50uVp-p L
c \ (Pin 1) Ta=25°C
a f = 40kHz 2.0
m -5 Ta = 25°C
= Vce = 5V
= /
©
5 z 4
g 1 o 7
° 1S
> 1.5
()]
=
5
° -15
LL 7
o .
\
-20
100 1K 10k 10735 5.0 6.0
External resistor at Pin 2 [Q] Vee [V]

I1 vs. VIN2 characteristics

[ TTTTIT
Input voltage at Pin 1 vs. I/acz 3550\(/:7
Output voltage at Pin 3 characteristics 4 N
— f=40kHz
5/ Ta=25°C
& | Vcc=5V > 3
£ o —
o —] = T~
5 1 —’/ > 2 Iy
o
g ™~
o
w 05 \\~~-._
% 1
0.1 0
10 100 im 10m 100m 1 10 100
VIN [Vp-p] (Pin 1 input) 11 [HA]
External resistor at Pin 5 vs.
f vs. Avl characteristics Center frequency response
80 ITT] 100 T T 1
[ Ta=25C | Ta = 25°C
/ vee =5V \ Vee = 5V
70 / 80 VIN = 50pVp-p —]
N (Pin 1)
T
~ = \
& 60 / g 60
=2 g
- jon
= o
< 50 / T 40
Q
<
$) ~
40 20 T
30 0
10 20 30 40 100 0 100 200 300 400
f [kHz] External resistor at Pin 5 [kQ]
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Package Outline Unit: mm

CXA1511L

8PIN SIP (PLASTIC)

+

0.5
19.0-0.2

2.8+0.2

8.3 MAX

+0.1
0.25-0.05

EPOXY RESIN

SOLDER PLATING

COPPER ALLOY
0.79

i
0°to 10°
—l

<3
e

05+0.2 |;

DETAILA

EPOXY RESIN

SOLDER/PALLADIUM
PLATING

42/COPPER ALLOY

0o
co z
+ | =
AN
© 4
5
1 8 @
2.54 05+0.1
+0.3
1.2-0.1
PACKAGE STRUCTURE
PACKAGE MATERIAL
SONY CODE SIP-8P-02 LEAD TREATMENT
EIAJ CODE SIP008-P-0340 LEAD MATERIAL
JEDEC CODE PACKAGE MASS
CXA1511M 8PIN SOP (PLASTIC)
+0.4
5.0-0.1
8 5
ABAA .
+0.1
b=04-005 -8 b=04+003 83
SO == &9
0.4 N + 1
08 - 8 5
[SAp={ o
DETAIL B : SOLDER DETAIL B : PALLADIUM
PACKAGE STRUCTURE
PACKAGE MATERIAL
SONY CODE SOP-8P-L03 LEAD TREATMENT
EIAJ CODE SOP008-P-0225 LEAD MATERIAL
JEDEC CODE PACKAGE MASS

0.1g

NOTE : PALLADIUM PLATING

This product uses S-PdPPF (Sony Spec.-Palladium Pre-Plated Lead Frame).
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