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LC7465M

Infrared Remote Control Transmitter IC

Preliminary

OVERVIEW PINOUT
The LC7465M is a 64-key infrared remote controller
transmitter IC that incorporates key-scanning, oscillator wo [ T [a] xoo
and timing circuits on-chip, resulting in a very low i (2 20] Kot
external component count.
K2 |3 E] Ko2
The LC7465M generates 256 function codes using the ws [ [27] xos
64 function keys. The output data format comprises the
mask-programmed custom code, the parity field, the s EI Ko
mask-programmed system code, the product code, the ks [ 8 28] Kkos
function code and the data check code. : Ke |7 E kos
The LC7465M operates from a 2.0 to 3.6 V supply and K E HC7485M E Ko?
is available in 30-pin MFPs. rem [ o] 2] oot
VoD, E E GCH
FEATURES =T [20] Fost
. oso i} 18] res2
Low exlernal component count
* 64 function keys %c: 19 E Foss
« 256 function codes ves 14 [17] se
* Mask-programmable custom and system Codes NG E E] NC

* 64 product codes

¢ Output conforms to Japan’s Association for Eleciric
Home Appliances recommended standards for infrared PACKAGE DIMENSIONS
remote controls, ‘

® On-chip input pull-down resistors Unit: mm
* 2.0 10 3.6 V supply
« 30-pin MFP 3073A-MFP30SD
30 16 —+p—0.25
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L.C7465M

BLOCK DIAGRAM

O8C1 .: Osgillator Divider »f Timing generator f VoD
05C2 B— B vss
I =
Ko B—» B Ne
K +—o W NC
K2 E—
K3 8 Kﬂ:ut Key data ragist s Outputcontrol | il REM
Ki4 ,—-b
KIS B
Ke B—
K7 B—» 3
b
Kay diglt timing generator GC code register
ggggegegs 28 83
PIN DESCRIPTION
Number Name Equivalent clreuit Deseription
T8 Kio to KI7 £ Keyswitch_scanning inputs
9 REM | LED driver outpul
10 VoD Supply voltage
1" TEST Test inpul. TEST should be tied HIGH or left open for normal operation.
12 0s8C1 Ceramic oscillator input connection
13 0sc2 = Ceramic oscillator output connection
14 Ves Ground
15, 16 NC No connection. Should ba left open.
17 SEL Funclion code moda select input
18 to 20 FCS1 to FCS3 Function code salect inpuls
21 GCH
] >— Product code selecl inpuls
2 GCL
23 lo 30 KOO 1o KO7 —J}— Keyswilch scanning outputs
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LC7465M

SPECIFICATIONS

Absolute Maximum Ratings

Parameter

Symbol Rating Unit
Supply voltage range Voo Vss — 0.3 fo 5.5 v
input voltage range Vi Vss — 03 to Vpp + 0.3 v
Qutput voltage range Vo Vss — 09 to Vop + 0.3 v
Qutput current lo —35 mA
Power dissipation Pp 150 mwW
Operaling lemperalure range Topr ~40 to 85 o
Siorage tsmperature range Tug =50 lo 12§ v
Recommended Operating Conditions
T.=25°C
Parameter Symbol Rating Unit
Supply voltags Voo 3 v
Supply voltage range Voo 20 1o 36 v
Electrical Characteristics
Vop = 2.0 t0 3.6 V, T, = —40 to 85 °C unless otherwise noted
Rating
Parameter Symbol Conditlon Unit
min typ max
Operaling supply current oo Key pressed, no load - - 1 mA
Standby supply current Ips E:cilll(:lsc; rp::;;:& - - 1 pA
Kio to K17, GCL, GCH, FC81 o
FCS3 and SEL LOW-level input Vi Vs - 0.9Vpp v
voltage
Kio to KI7, GCL, GCH, FC31 to
FCS3 and SEL HIGH-evel input ViH 0.7Voo - Voo v
voltage
gﬁgu:ovgg;eand REM LOW-level VoL oL = 0.1 mA _ _ 0.3 v
ﬁtgg g) KO7 HiGH-level output Voﬁ low = =01 mA Voo ~ 03 _ _ v
il ot . W [vie e - - ' 2
Vip =2V,
REM HIGH-level oulput curent lon You = Voo — 1 V i mA
Vop =3V, _ 11 _
Vo = Voo ~ 1 V .
KIo to KI7 input floating voltage ViF - - 0.1Vpp v
KIO to Ki7 input pull-down resistance Rin 75 100 125 kQ
Oscllator frequency fosg 433 455 477 kHz
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LC7465M

FUNCTIONAL DESCRIPTION

Key Inputs

An eight-by-¢ight matrix is formed with the keyswitch
scanning outputs KOO to KO7 and the keyswitch scan-
ning inputs KI0 to KI7 as shown in the following figure.

Normally, only one key can be pressed at a time. If
more than one key is pressed, all keys are ignored and
no output is generated. However, when the appropriate
mask option is selected, seven function codes can be
generated by holding down key 8 and one of keys 16,

Ko Kil KI2 KI3 Ki-t KIS Kig K7 24, 32, 40, 48, 56 and 64 as shown in table 1.
Koo 1 (@ |75 3@ 41 40 (87 Table 1. Function code generation
Kot 2 |[10(18[26 |34 |42 (60|58
Function code
Koz -4 3 |¥1|19]27|2a5|43 |51 |59 KO!’ comblination
kosd 4 \12|20| 28|26 |as|52]e0 FCO | FC1 | FC2 | FC3 | FC4 | FC5 | FC6 | FCT
Ko4 - 5 [13]| 2120 (37 ]|45)|83 |84 8 16 1 1 1 ] 1 0 0 1
KOs 168 | M|z |0|B|8) %)= 8 2 tl1 |1 foe]of1 o]
Kog 4 7 |16]|23 |31 |39 |47 |56 |63
8, a2 ti1t v ]oe]l 1t 1 lo]
KO7T 4 8 | 16|24 | 32]40| 48| 56 | 64
8, 40 tl1b1foefloejo] 1|
8, 48 t 1l 1]o]t]oef1]1
When a key is beld down, either the normal or abbrevi- 8, 5 r il 1 loelel vl 1]+
ated continuation code is output continuously, depend-
ing on the mask option selected. 8, 64 pprjrjojrfrjprgn
Output Data Configuration
The 48-bit output data configuration is shown in.the
following figure. Note that the data is sent least=signifi-
cant bit first.
COto C1b PQ o P3 5C010 8C3 GCOlo QC7 FCOto FC? DCO to DCT
18-bit custom code 4-bit parity  4-bil system code  B-bit product code 8-bit function code  &-bit data check code

Custom code

The 16-bit mask-programmable custom code {(CO to
C15) is a unique code registered with the Association
for Electric Home Appliances,

Parity bits

The four parity bits (PO to P3) are used for error
detection. Their value is given by the following equa-
tion.

Pr=Co®Cn+4)DCHh+8 & @n+l2)
where n = 0 t0 3.

System code

The four-bit system code (SCO to SC3) is mask-pro-
grammed into the LC7465M during fabrication.

Product code

The eight-bit product code (GCO to GC7) consists of
two mask-programmable bits and six bits that are set by
connecting each of GCL and GCH to one of KOO to
KO7. The block diagram of the product code generator
is shown in the following figure. GC1 and GC3 are the
mask-programmable bits, shown set to zero.

GCH GoL

! I

GC HL code generalor
H2 H1 HO L2 L1 Lo

B

@C7 GCE GC5 GC4 GC3 GC2 GC1 GCo
GC code generator register

|—» Data output
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LC7465M

Tables 2 and 3 show the relationships between GCL and
L0 to L2, and between GCH and HO to H2, respectively.

Table 2. GCL product codes

Code generated

Function code

The eight-bit function code (FCO to FC7) is determined
by the number of the key pressed and the SEL and
FCS1 o FCS3 inputs.

Pin
Lo H L2 When SEL is LOW, bits FC3 and FC7 of the function
KOO 0 0 0 codes for the 64 keys are determined by FCS1 and
KO : o 0 FCS3, respectively, as shown in table 4 and the follow-
ing figure,
KO2 0 1 [¢]
KO3 1 1 0
KO4 0 0 1 Upper-level code (corresponds to Kl)
KOs 1 0 1 01234567(80ABCDEF
0
KO8 0 1 1 1 EFF
KO7 1 1 1 ; 3 123 %1
w| 4 RN
Table 3. GCH product codes E s 0 X 0
g
Code generated g ;
Pin 2l 9
Ho H1 H2 B
Koo 0 o 0 'Eg; g 1Xo 1%
2l
KO1 1 0 0 2
K02 0 1 0 i
KO3 1 1 0
KO4 0 0 1
KO5 1 0 1
KO8 0 1 1
KQ7 1 1 1
Table 4. Function code generation-when SEL is LOW
" Functlon code
FCS1 Cs2 FCS3
Fco FC1 FC2 FC3 FC4 FC5 FCé FC7
LOW X Low - - - 0 - - - 0
HIGH x Low - - - 1 - - - 0
LOW x HIGH - - - ] - - - 1
HIGH x HIGH - - - 1 - - - i
Note
x = don’t care
~ = key press code
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LC7465M

The function codes when SEL is LOW, FCS1 is HIGH
and FCS3 is LOW are shown in the following figure.
For example, when key 23 is pressed, the generated
function code is 2EH.

When SEL is HIGH, the function codes for keys 1 to 32
are fixed, and bits FC3, FC6 and FC7 of the function
codes for keys 33 to 64 are determined by FCS1 to
FCS3 as shown in table 5 and the following figure.

0 4+ 2 3 4 E & vﬁggmogétvel
Bl1 |0 {1{7]|25(33|41|4n]| 67 Upper-lsvel code {comresponds to K
p|2|10(18]26]34|az]|50]85a 0123]456789ABODEF
Al s |11|19;27|35]43] 51|50 Or 5
1[5 1FFF
B|4(12|20[28]|36|44|b2]60]| = Keynumbers 5|26 gg¢
c|&]13]|21[20|a7|45|563]e1 s P23 oo on
w4 1444
D|6{1a]|22|30 |28 |48]54 |62 ‘: 010
E|7|16]23]a1]|a0]a7]65]es gi'
FlB|16)2e|02[40]48]568]06s gg
f [ A
Lower-level FC coda 2 g 110 101 i1
HE
E
F
Table 5. Function ¢ode generation when SEL is HIGH
Function code
FCS1 FCS2 FCS3
FCO FC1 Fe2 FC3 FC4 FC5 FC& FCT
Low LOw Low - - - 0 - - 1 0
HIGH LOW Low - - - f - - 0 0
LOW HIGH LOW - - - 0 - - 1 0
HIGH HIGH LOW - - - 1 - - B 0
LOW LOW HIGH - - - 0 - - 0 1
HIGH LOW HIGH - -~ - 1 - - 4] 1
LOW HIGH HIGH - - - 0 - - 1 1
HIGH HIGH HIGH - - - 1 - - 1 1
Note
— = key press code
The function codes when SEL is HIGH, FCS1 is HIGH, '
. ; . . e Uppor
FCS2 is LOW and FCS3 is HIGH are shown in the b 12 s 5 2 A B FEioode
following figure. For example, when key 45 is pressed, o I I L il I el Rl R
the generated function code is 9CH. Tp2|10j18]26| o |34|42)50]58
23 |1mf1we]|2r] a|s5|43fs]ss
34 |42]20]|28 B |36 |44 52| 60| =— Keynumbars
4|5 ]13|21|20]| c|ar|as|s3]|e
6|6|14]22|30| D |38|46]|54]82
6|7 |15|2a|a1| E|3v]4ar|s5{6n
7|0 |16|24}a2]| Flao|as|56|6a

f

Lowar-level FC code
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LC7465M

Note that when the appropriate mask option is selected,
function codes 97H, ATH, B7H, C7H, D7H, E7H and

product and function code bits, This code is used for
error detection. The data check code is calculated using

F7H can also be generated by holding down key 8 and
one of keys 16, 24, 32, 40, 48, 56 and 64.

the following equation.

DC = 8C + GC0 to GC3 + GC4 to GCT + FCO to

FC3 + FC4 10 FC7
Data check code For example, when
The eight-bit data check code (DCO to DC7) is gener- SC = OH, GC = OBIH, FC = 35H

ated by adding the carry bits from the system code to the DC = OH + IH + 0BH + 5H + 3H = 14H .

Data Transmission Waveforms

Abbreviated transmission mode

——| l-—7.17ms
1]

11 I 1 1]
l—— 47.7 to 64.6 ma J,— 422ms J, L—42.2 ms—-l
Abbreviated mode detail
338 ms ! 338 ma L_
6.75 me E 0.42 ma

Normal transmission mode

[1r ] aiN I [1I
I——4T.7 io 64.6 rns—-L—42.2 rns—OL——dv?.T to 64,6 ms—-|
ﬂ Expanded figuze
|| I|II||| HI|I|||||I| IIIIIIIIII 0 B0 Q00AR Q0G0 Gng
'2.38 1.69 16-bi U abit | abi B-bit " ebt ewm
ms ms custom code parity !g:t:om product code lunction code  data check code
ﬂ Expanded figure
N 115111 1 1 i
| 0.42me L—
3,38 me: te—1.68 ﬂﬁ‘k&‘ |'m| | ‘ l ‘ |——I 042ms |
c o 1.69 ms
5.06 ma T Ty T T T ¥ 1 (
@ Carrier waveform
I A I I I
877 usl:—b ’_1
26.3 |
Oscillator
DD
The LC7465M contains a self-biased CMOS inverter " °.S°'l Se—1
that is used as an oscillator when connected (o a ceramic l
resonator as shown in the following figure. To reduce T
power consumption, the oscillator operates only when a ‘ 1t =

key is pressed.
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TYPICAL APPLICATION
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B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the tike, the failure of which may directly or indirectly cause injury, death or property loss,

W Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYO ELECTRIC €O, LTD. its affilates,
subsidiaries and distributors and al! their officers and employees, jointly and severally, against any
and all claims and fitigation and all damages, cost and expenses associatad with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
fitigation on SANYO ELECTRIC €O, LTD, its affiiates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

W Information (including circuit diageams and ciruit paramaters) herein is for example only; it is not guarant-
eed for volume production, SANYQ believes information herein is acourats and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties. :

This catalog provides information as of Jyne . 1996 . Specifications and information herein are subject
to change without notice.
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