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MOS DIGITAL INTEGRATED CIRCUIT

«wPD6102G

MULTI-PURPOSE REMOTE CONTROL TRANSMITTER IC
CMOS LSI

DESCRIPTION

The uPD6102G is a versatile remote control infrared transmitter {TX) integrated circuit for TV, VCR, stereo,

air conditioner and many other applications. The maximum of 34304 commands are-available with the custom
code selection by external diodes. This enables effective control of various apparatus without interference, The
transmitting code consisting of 16 bits can be directly decoded by a 4-bit MPU, thus giving a wide application,
The package is a 24-Pin MINI FLAT that is the best suited for miniaturization of apparacus.

FEATURES PACKAGE DIMENSIONS (in millimeters)
. ' 15.3 MAX.
® Low Voltage Operation..... Vpp=20to33V
e Low Power Consumption ... Ipp < 1 uA at Standby Mode ARORRAARARRAR
@ 64 Function KEYs and 3 dual Action KEY
® 256 Custom Codes selected by External Diode
@ 16 bit Pulse Position Modulated code o
e High Transmission Efficiency .. IR LED ON Duty 3% 'R EREERRER 8.9
e Indicator Output % 4\5(",.( 1
e Package .. .24 Pin MINI FLAT 21 ‘\L' '
e Transmit 128 Data Code ::lzmw ;t%g
o uPD1913C (20 key) . s 27 o040 M?,;Z 7.35 MAX._| I
Code Compatible - {1 10.65 MAX,
pPD1943G (32 key) = —
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ABSOLUTE MAXIMUM RATINGS (Ta =25 °C) '
Supply Voltage Vpo — Vss 4.0 ) \"
input Voltage ViN — VsS _ -0.3 to VDD v
Output Current IOH(REM, LMP) -15.0 mA
Power Dissipation Pd . 250 mwW
Operating Temperature Range Topt —~20 to +75 °C
Storage Temperature Range - Tstg —40 to +125 °c

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL | MIN, TYP. MAX. | UNIT
Supply Voltage VpbD 20 30 33 \J
Oscillation Frequency fusc 400 456 500 kHz
Lamp Output Current 10L(LMP) 1 mA

ELECTRICAL CHARACTERISTICS (Ta =25 °C, Vpp = 3.0 V)

CHARACTERISTIC SYMBOL | MIN, TYP. MAX, |UNIT TEST CONDITIONS
Supply Current IDD(OP) 0.4 10 mA | fosc = 465 kHz
Supply Current IDDI(ST) 1 BA fosc = STOP
Input High Voitage VIH(KY [0.7 VDD VDD A\
Input Low Voitage ViLkn 0 03Vpp!| V
Input Pull Down Resister RIKI) 160 300 600 kQ
Output Current IOH(REM}| —5 -13 mA | VOH(REM) =15V
Output Low Voitage VOL(LMP) 0.17 03 A ioL=10mA
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Connection Diagram (Top View)

Terminal
Kj2 = 10 Cyy T 1 KI2 coovvevnnnn Key Input 2
: Ki3 g2 23 o K0 2 Ki3 oevenennnn Key Input 3
Ki4 =33 22 = CCS 3 K4 veenvinnns Key Input 4
Kis = 4 ;1) — KoO 4 KIS vvvvennnnns Key Input 5
::3 c::___ : 19 z Eg; b Kig ...ovevens Key Input 6
REM —1 7 18 =2 K3 6 KIZ eviiernnen Key Input 7
) Vop =4 8 17 Kp4 7 REM .......... Remote Output
: SEL 5 9 16 3 Kb 8 VDD vreerenns 3V
Pt bt o] 9 SEL.....eer... 64/128 Data Select
: vgs =412 13 = Lmp 10 0SCO.......... Oscillator Output
11 osCl .......... Oscillator input
12 Vss ’
13 LMP . ... Lamp Output
14 Ko7...... EERRE Key Qutput 7
15 KOB.... oo Key Output 6
i 16 KOS:vevvvevnns Key Output b
{ 17 KOA. . oovvnnnns Key Output 4
18 KO3..eovevnnn Key Output 3
l 19 KO2..ovovennnn Key Output 2
20 KOl..oovieenns Key Output 1
21 KOO......co0us Key Output 0
22 CCS .oivinenenn Custom Code Select Input
23 KIO..vovovvnnann Key Input 0
24 | ] Key input 1
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1. Key In & Out Pins K0 ~ K|7, KOO~ Ko7

Pull down resistors are connected between key input pins and Vgg. Simultaneous pressing of several keys
activates the multiple input inhibiting circuit, thus making no transmission. Two key inputs with the interval of
less than 36 ms is regarded as simultaneous. Priority of two inputs separating more than 36 ms is given on the
first-pressed-first-served or longer-pressed-first-served basis. .

Reading of the custom and key data codes starts at the press of a key, and 36 ms later REM output starts.
One transmission is given if the key is kept pressed during this 36 ms. If the key Is pressed for more than 108 ms,
the leader code is only transmitted continuously. A very fast response is assured as the minimum ON-to-ON
interval of 108 ms is discernible,

2. Oscillation Pins OSCI, OSCO

The oscillation circuit is only activated by a key input. Adjustment works can be saved if a 400-500 kHz
ceramic resonator is used.

R¢
OSCt 0SCO
D Ceramic Oscillator
100 pF 100 pF

VDD

3. Power Supply Pins VDD, VSS

The standard voltage is 3 V or two dry cells. The workable range is 2.0 to 3.3V, The stand-by current drain
is only 1 pA as oscillation is only activated by the press of a key.

4, Remote Output REM

The transmission output consists of the leader code, 8-bit custom code, another 8-bit data code and the
complementary codes of custom and data totalling 32 bits as shown below.

==

00c1c2c3c4cscsc7ﬁ)ﬁﬁc-3»(:—aﬁﬁﬁooo10203040505070_05020304055507

Leader Code Custom Code Custom Code Data Code Data Code

0o
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The leader code consists of @ ms carrier and 4.6 ms OFF wave forms and works as the leader of the succeeding
codes. This enables effective usage of time relations between reception detection and other processings when the
receiver is micro-computerized. The succeeding codes are pulse position modulated (P.P.M.} and the 1 or O state
depends on the time between pulses. Each code consists of eight bits and their complementary codes are simul-
taneously transmitted, This assures very low failure rate operation.

The data code has eight bits and Dg to Dg except Dg can be selected by the key matrix K1 to Kg4. On double
key pressing Dg is given 1.

When the same key remains pressed the leader code is only transmitted repeatedly for saving of the infrared
LED power drain. In this case the leader code transmission duty is predominant and the average power drain of
the LED is about 3 % of | (peak). In case of 455 kHz oscillation the signal is modulated by 1/3 duty 38 kHz.

5. DATA 7 Select SEL

D7 is controlled by the SEL pin enabling the transmission of 128 codes. The SEL pin connected to VDD
and Vgg gives 0 and 1 to D7 respectively. .

6. Custom Code Select CCS

Available at REM output pin are 256 custom codes (Cg to C7) depending on external diodes connected
between CCS (Custom Code Sefect) pin and key output pins.

Our customer who likes to use the code other than “00000000" {no diodes connected) may get our suggestion
of customer codes for the prevention of interference with other customers’ products. Custom codes is common

between NEC's IC uPD1913C, uPD1943G and uPD6102G.

Example of Custom Code

o o - o [\/] < 10 © [
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8 ¥ 1 59 ¥ 3 ¥ 1 23
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c0~C7=10011010
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Key Data Code
CONNECTION DATA CODE
.
KEY I'k0 K1 |Kj2 | K3 [Ko | DO [ D1 D2 [D3 [ D4 | D6 | D6 | D7 NOTES
K1 . o lololo o |o | o jon
K2 . kol |0 JoTolololo 0/1
K3 . 0™ v+ {0 o o [o o |on
K4 . 1 T o lo [0 oo lon
K5 . o o |1 o ]o [0 | o [on -
*
E‘; _ Ko :) ? : g g g g gﬂ N/A for uPD1913C
K8 * 1 1 1 o 1o |0 | o [0/
K9 . o |0 lo |1 ]lo oo [on
K10 . kgl 10 o TTololeo 0/1
K11 . 0< 1o i 0 1 0 |0 | o [on
K12 . 1 1 1o |1 ]J]o [0 |0 [on
K13 . 0 | o |1 1 1o |o | o {on
Ki4 . 1 |0 |1 1 1o o | 0o [on
K15 . Ko3 o 3 1 1 o 0 0 on N/A for uPD1913C
K16 . 1 1 1 1 o o [0 [on
K17 G o o (oo |1 |lo o [on
K18 . kgl t 1o oo [1 To o [on
K19 . 0% "o 1 o | 0 1 0 | 0o |o/
K20 . 1 110 {0 |1 o o [on
K21 . 0o |0 | 1 o |1 0 | 0o |oA
K22 . Kes |1 o |1 o |1 o o [on
K23 * 0°Io 1 1 0 | 1 o | 0 |on
K24 . 1 1 1 1o |+ [0 o jon
K25 || * 0 o |0 |1 1 o | 0 Jon
K26 . D I B B I 1 10 | 0 jon
K27 . 0% ™o [ 1 o | 1 1 o | 0 |oA
K28 3 M1 fo |1 1T [0 | 0 |0
K28 | * 0 |0 |1 1 1T 10 |0 oA
K30 . 1 0 | 1 i 1 0 | 0o |oA
K31 . Ko7 517 5 3 —o T o Ton N/A for uPD1913C
K32 . 1 1 1 1 1 | o | o |on
COEENCTION DATA CODE
KEY k@ TK5 K16 [K)7 [Ko | DO [D1 |D2 [D3 [D4 D5 [D6 | D7 NOTES
K33 . o lolo oo o |1 [on
N/A for
K34 . 1 o |0 o |o (o |1 [on
K35 . KoO o T37 To o [0 Jo |1 (o “sg:g‘:gg
K36 . 1 1 o o o |0 1 |on ¥
K37 ; o o |1 o |o o |1 lon
N/A for
K38 * 1 o |1 o lo o [ 1 lon
K39 . Kol 5 1 1 0 |0 | o 1| o/ “ﬁg:g‘:gg
K40 . 1 |1 |1 |0 |0 o [ 1 {on # )
Ka1 . 0 Jo |o |1 o | o |1 |on
N/A for
K42 . 1 o 1o |1 Jo o [ 1 (o
K43 v Ko2 T3 1o |1 o |0 | 1 oA “::g:g‘gg
Ka4 . 1 1 1o |1 o o |1 [on s
Kas | * 0 |0 | 1 1 o (o | 1 [on
N/A for
K46 . Tt o |1 1 1o |o |1 |on
K47 . NO3 mo— T+ |+ v 16 [0 | 1 o “';g:g‘:gg
K48 . i 1 1 1 0 Jo |1 |on ¥
Ka9 . o o o o |+ [0 [ 1 [on
K60 v S T O N/ ‘;;"1'9436
K51 . O*T™o 171 {0 [0 |1 o | 1 |oAn “ngwc
K52 . 1 1 0 | o |1 o |1 |on s
K3 || * o 10 |1 10 |1 0o [1 Jon
K64 . T 1o 1 10 |1 [0 |1 lon N/ ‘2;‘;'943 .
K65 . Kos | 0 | 1 1 o |1 |o [ 1 [on “ngmc
K86 O 1 1 1 0 1 0 1 [ on K
K67 s 0 o [0 |1 1 o | 1 {on
N/A for
K58 . 1 [0 |0 [ 1 T [0 | 1 |on
K69 v Ko o141 1o |1 |1 (o0 |1 |on “';g:g:gg
K60 v 1 i 0 1 1 0 1 |oNn u
K61 . o |0 |1 1 T o |1 |0
N/A for
K62 . 1 0 |1 1 T 10 | 1 |on
K63 v Kol T T3 11 11 10 [ 1 _[on “:g::‘:gg
K64 . 1 1 1 1 1 0 1 |on K

éoa-

N/A = Not Available
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7. Double Key Operation

Double key input activates the multiple input inhibiting circuit except K21 to K24,

When a pair of key inputs, K21+K22, K21+K23 or K21+K24, gives 1 to Dg. But this function is assured only
when one of the key K22 to K24 is pressed 108 ms at the minimum after K21,

The inhibiting function assures the prevention of malfunction of, say, a tape deck in recording.

KEY DO D1 D2 D3 D4 D5 D6 D7

K21 + K22 1 0 1 0 1 1 0 0

K21+ K23 0 1 1 0 1 1 0 0

K21 + K24 1 1 1 0 1 1 0 0

(a) Operation
K21 Transmission D5 + K22 ~ 24 Transmission
K21 o
push - t> 108 ms t!
K22 ~ 24 e
push

{b) No operation

K21

K21 Transmission

No transmission

Y

L 36 ms <1< 108 ms |
™ 1

K22 ~ 24
{c) No operation
No transmission o
K21 »
'-36 ms<t<36ms
K22 ~ 24 .
{d) No operation
K21 - -
t>108 ms ]
|
K22 ~ 24 — —~
K22 ~ 24 Transmission No Transmission
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Remote Output Waveforms
KEY input Ex. fogc = 455 kHz
]
1
{
|
I
S ———————— ,
| S —
MIN.
o “”“
- 67.5 ms
108 ms 108 ms
J
\
9ms
45ms|  Custom Code Custom Code Data Code Data Code
135 ms 8 bits 8 bits 8 bits 8 bits
Leader Code 27 ms 27 ms
st |
li
9ms 45 ms
0,56 ms
13.5ms 1.125 ms 225 ms
"o 1 1 0
2nd
I
- 9ms 2,25ms
1125 ms
0.66 ms
Carrier
8.77 ys———-l——
26.3 us
9 msor 0,56 ms ) -
KA
Carrier .Frequency ....... fc = fosc/12 = 38 kHz

cof
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3 APPLICATION
‘ 7 . 7455 kHz Ceramic Resonator
\ 100 oF L 100 oF 560 O 47m=it L.,
( 1 00—  Indicator A
{ : OSCl 0SCO _SEL Vpp  LMP Vss Infrared LED
l ) SE303A
- —=4 CCS uPDB6102G REM 25C2001
: K0 ~ K7 Kg0~Ko7
1 4 208
- hoxe Poxe P Do o e e I
NI A Y
o X o P o e
| PRI YR R
! e Poxe o o o o o I
| NI R RN RN Y
o I DS Mo
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e e e o o o e B
PP R PO
e e Do Pox e o o e
b
v Poe T Do o o o o
S USSP PR P PR S
| honve Do Toe Do o o e b
| b P OOy
-m 1'kk\ "ik
i 1+—A0—
Fom=moTosommemoeees ) [Fov] | 7 I
1 1k 38 kHz 100 0 V.
] : ] Fiowr 1L cL cLo
10 uF w Zlvu 47 uF \Zele
) N %’3500?!: 160 -i |“ 3100 k0 »
} pFy—" kO ] T - D3
i : T c2 vee | - Dy
IN uPC1373H ouT |— IN
) | PHe02 ct GND c3 : 4 bit MPU 31
: 20 1 0.047! uPDS50C ete 0
) I 4.7 uF 'yF: —— B3
| - . -8,
. b o o o o e i - — G — - - d B
* o
Bo
| ves
SE303A............ Infrared LED
) PH302.......000040 PIN Photo Diode
UPC1373H.......... Preamplifier for Remote Control
RXIC.....cveenens TV use
PLL ....uPD1700 Series
VTR, VIDEODISC, STEREO, AIRCONTROL, OTHERS

L B I

4 bit CPU ... pcom 43 series
ucom 7500 series

8 bit CPU . ... uPD8048, 8049
HPD7800 series




