DATA SHEET ‘
NEC BIPOLAR ANALOG INTEGRATED CIRCUITS

ELECTRON DEVICE /,(PC1 490,#PC1 491

REMOTE CONTROL PREAMPLIFIER

DESCRIPTION

The uPC1490 and uPC1491 are bipolar integrated circuit intended for application in infrared remote controls.

The puPC1490 and uPC1491 contain a high-gain amplifier, a limiter amplifier, a band-pass filter, a detector and a pulse
shaper.

The uPC1490°'s output polarity is active “Low" and the uPC1491’s output polarity is active ""High".

FEATURES

On-chip band-pass filter: Frequency range 30 to 60 kHz.
High gain pre-amplifier: 86 dB TYP.

Detector for PCM demodulation

Low current consumption )

Minimum external components

Open collector output: Easy interface to all microcomputer remote control decoders.
TTL and CMOS compatibie output.

ORDERING INFORMATION

Part Number Package Output Data
uPC1490HA 8 pin PLASTIC slim SIP

active “"L”
uPC1490G 8 pin PLASTIC SOP
uPC1491HA 8 pin PLASTIC slim SIP

active “H”
uPC1491G 8 pin PLASTIC SOP
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#PC1490,,PC1491

ABSOLUTE MAXIMUM RATINGS (T, = 25 °C)

NEC ascraon vevics

Supply Voitage Vee 5.6° \" *Ag=00
Output Voltage Vout 15 Y
input Voltage Vin 5.0 Vp-p
Supply Current lce 6.0 mA
Output Current lout 25 mA
Power Dissipation Pp 270 mwW
Operating Temperature Topt —20to +75 °c
Storage Temperature Tstg —401t0 +125 °c
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. | UNIT NOTE
Power Supply Voitage Vee 45 5.0 5.5 v Re=00
Power Supply Voltage Vee! 1 12 13 A R¢ = 1.5kQ
Operating Frequency fo 30 60 kHz
ELECTRICAL CHARACTERISTICS (T3 = 25 °C, Vg = 5.0 V)
CHARACTERISTIC  SYMBOL ! MIN. ' TYP. [ MAX. | UNIT | ON-SW | TESTPIN | TEST CONDITIONS
: ; 16 ' 25 | mA 11,7 Vee | wPC1490
Power Supply Current Icc : .
) 19 i 28 ! mA 1,7 Vee b uPC1491
Input Pin Voltage 1 Ving P 20 [ 25 P 31 0 Vv '3
input Pin Voltsge 2 Vin2 0.6 0.9 1.7 1 v 23,7 8 I1 = =100 uA
Voltage Gain A, 74 86 | 89 . dB 24,6 6 ' 38kHzCW,u;=30uVpp
| ' H
; : ' 28, 35, 41, 48 kHz CW
: : | . 35, 41,
Frequency Response Aya 4.0 10 ,: ! dB8 12,4,6 6 v; = 30 uVp.p, Note 1
input impedance fim . 27 40 55 ke |27 8 38 kiHz CW, Note 2
. H n = 0.2 VE-P
i ¥
; 38 kHz Burst
- | .
Output Pulse Width 1 tpw1 | 440 770 us 2,4,7.9 2 v} = 60 4V . Note 3
. Veg =4V, 38 kHz Burst,
Output Puise Width 2 tpw?2 440 770 us i 2,4,7,9 2 v; = 50 MV, Note 3
1
; " uPC1490HA: Ey = 10 V
Output Voitage | VoL 0.2 04 v , 1.5,9 2 uPC1491HA: Eq = 2.5 V
E , : E2=15V, uPC1480: Eq =25 V
Output Lesk Current { loH | 20 . wA | 158 2 LPC1491: E| = 1.0V

Note 1: Voitage gain difference

47
Note 2: rjn = Ton —1
¥

Note 3: Input burst

Ayq = A, (35 kHz) — A, (28 kHz)

Ay = Ay (41 kHz) — A, (48 kHz)

(kf1), vy : Input voltage, v; : SG output voitage

Qutput pulse

width

600 us

600 us

\38 kHz Carrier

Fow |

4PC1490

uPC1491




-,

T e e ma T emmm———

NE ELECTRON DEVICE

TEST CIRCUIT

«PC1490,PC1491

#PC1490, 1491
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S S:
1 2 24706% Q% Q%
160 k@ 2
0.47 uf 3.3 uF
SG
PIN DESIGNATION
PIN No. | SYMBOL NAME & FUNCTION
1 Vee Power Supply
2 ouT Qutput
3 G Integrai Capacitor
4 fo Band-pass Filter Center Frequency Adjust
5 GND Ground
6 Co Detector Capacitor
7 IN® input —
8 int Input +

(fg=38 kHz)

OVCC-S v



pPC1490,pPC1491 NEC BECTRON DEVICE

PIN FUNCTION

® Power Supply (Vec:Pin1, GND:Pin5)
Normal operation voltageis 5 V £ 10 %.
In case of usinga 12 V £ 1 V power supply, insert a 1.5 k§2 £ § % series resister between V¢ and power supply.

The internal zener diode regulates the Vg voltage to about 5.9 V. Do not supply the circuit current more than
6.0 mA.

® input (IN*:Pin8, IN":Pin7)
The input impedance is 40 k2 TYP.
The infrared receiver diode can be directly connected to the input.
This input has ABLC (Automatic Bias Level Control) circuit and it keeps the amplifier properly biased from IR
inputs.
The voltage gain of the input amplifier is determined by the external impedance Rq and Cy at Pin7.
°

Band-pass Filter Center Frequency Adjust (fg:Pind)
The tuning frequency of band-pass filter is determined by internal capacitors and the external resistor R,. The
tuning frequency ranges from 30 kHz to 60 kHz.

® Detector Capacitor (Cp :Pin6)
The detector consists of a filter and a comparator. The external capacitor C, at Pin 6 is used for the filter.

Integral Capacitor (C;:Pin3)

The external capacitor C3 at Pin 3 filters the carrier from the pulses.
Output (OUT:Pin2)
The output is open collector transistor, can directly drives a TTL or a CMOS. And the break-down voltage of the
output is over 15 V, so it is easy to intarface to all microcomputer remote control decoders.
The uPC1490 is active ““Low” output. The uPC1491 is active “"High* output.

o



NEC ascrron oevice

TYPICAL CHARACTERISTICS (T, = 25 °C)

Icc - Supply Current -- mA

A, -Voitage Gain- dB

80

70

S0

10 30 50 100

lcc — Voc CHARACTERISTICS

RS=OQ

Voc—Supely Voltage—V

Ay = in CHARACTERISTICS

Vee=SV
Rg =160 ku
1 Vi=30 uVp-p

/

// L’

e N

fin—Input Frequency —kHz

1o — Tuning Frequency — kHz

A, —Relative Voltage Gain —dB

xPC1490,.PC1491

fo — R2 CHARACTERISTICS

60
Vcc=5 v
S0 +
‘c S
4
!
30 }
80 120 160 200
R2 —Resistor at Pind —kt:
Ay — Ry CHARACTERISTICS
-4 H ! : Vec =S Vv
. . 1 =38 kHz
0 -\\ ui =30 "va‘ P
; \
_‘ : \
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-12 \
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L . .

3 10 30
R1—Resistor at Pin7 -1



2PC1490,0PC1491

NEC escmonoevi

APPLICATION
fin =38 kHz
r —_— e ———— e — 1
[ I
|
: 2PC1490HA lrel & Voo
HA SLM
| uPC1491 | 2 :EZZ @
l - -
: Cop GND fo | Microcomputer
| | IN  uPD1700 Series
Photo | uPD7500 Series
Diode }
PH3028 [
PH302 GND
PH302C :
PH302C-A ! ’J’
PH309 1 uf .
PH310 e e e e e e e e S
::g;g"\ Shield Case 47 uF



LD
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8 PIN PLASTIC SLIM SIP
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NOTE

Each lead centerline is located within 0.25 mm
{0.01 inch) of its true position (T.P.) at maxi-
mum material condition.

=y

uPC1490,.PC1491
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PBHA-2548
ITEM MILLIMETERS INCHES ;
i
A 20.32 MAX. 08 MAX. |
c 1.1 MIN. 0.043 MIN. ]
F 0.5 0.02°888¢ ;
G 0.25 0.01 B
H 2.54 0.1 !
J 1.27 MAX. 0.05 MAX. |
X 0.51 MIN. 002 MIN.
M 5.08 MAX. 0.2 MAX
N 2.8:92 0.11°8848
Q 5.75 MAX. 0.227 MAX.
u 1.5 MAX. 0.059 MAX. |
\ 0.25:331 0.01°38%3 g
Y 3.2:9% 0.126 992
b3 1.1 MIN.

0.043 MIN. |
-




MOV IOV, urw 1<431

LN AL N ELDL IS UCYRE

8PIN PLASTIC MINI FLAT (225 mil)

‘EEE

\ H
L l 1 J
1"
A *“L L
D M M
S8GM-50-2258
NOTE ITEM MILLIMETERS INCHES

Each lead centerline is located within 0.12

mm {0.005 inch) of its true pasition (T.P.} A 5.70 MAX. 0.225 MAX.

at maximum material condition. 8 0.94 MAX. 0.037 MAX.
c 1.27 (T.P.) 0.050 (T.P.)
D 0.40 88 0.016 -3:833
E 0.1 0.004 =9-00¢
F 1.8 MAX, 0.071 MAX.
G 1.49 0.089
H 6.5°2 0.256 192
[ 4.4 0.173
J 1.1 0.043
K 0.15:8:8 0.006-8:331
L 0.6°2 0.024-8:333
M 0.12 0.005
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