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Abstract

This project studies about the design-and the way to ereate-electronics'scoreboard.
Scoreboard accessory are compased of three path'. First is scoreboard path, Second is time of play
path that is split to 4 quarter (one quarter= 15 minutes) and last one s shot clock path which count
down 24 seconds for the permission to shoot the ball.

This scoreboard is built for Basketball game; however it can adapt 1o use for other kind of
sports by sctting application of scoreboard. Scoreboard path can be controlled by remotecontrel in

range about 10 meters
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3.5 RF MODULE
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3.6 IC ENCODER/DECODER
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3.8.5 Mdaldsunsunls

#include <reg52.h>

#include <stdio.h>

sbit sw0=P3"0; //

sbit swl=P3"1; //

sbit sw2=P3"2; //

sbit sw3=P3"3; //

sbit swd=P3"4; //

sbit sw5=P3"5; //

sbit sw6=P3"6; //

sbit sw7=P3"7,//

code unsigned char num[i0] =
{0x7e,0x0c,0xb6,0x9¢,0xcc,
Oxda,0xfa,0x0e,0xfe,Oxde};

int shortclock = 24;

int timeint = 600;

int shortcount = 0,

int timecount = 0

unsigned char subseconds =0,

void timer_interrupt({void) interrupt.3
{
TL1 = 0x00;
TH1 = OxEE,
subseconds = subseconds + 1;
if (subseconds == 200){
subseconds = 0;
if (timecount && (timeint>0))

{
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timeint--;
}
if (timecount && shortcount && (shortclock>0))
{
shortclock--;
}
}
}
void delayO(void)
{

unsigned int ij;

for(i=0;i<150;i+

THO = OxFA;
TLO = 0x00;

//THO = 0x00;

fITL.O = OxFE;

TFG =0;

TRO =1, // TIMER Start
while(TF0==0);

TRO =0; // TIMER Stop
}

void main()
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{
int counter swcheck sweache teami team?2;
swcheck = §;
counter = 0;
timecount = Q;
shortcount = 0,
PO=0x7¢;
P1=0xft;
P2=0x00;
P3=0xff;
timeint = 600;
teaml = 05
team?2 = 0;
shortclock = 24,
TRI = 1;
T™OD =0xl11;
ETlI=1;
EA=1;
while(l)
{ delay(}; //600hz
if {(counter > 600)
{ counter =0;
}
counter+-+;
// SCAN SEGMENT
if ((counter%10) == 0)
{
/I TIME 1
PO = num[(timeint/60)/10];
Pt =0x08;
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}
else if ((counter%10) == 1)

{
// TIME 2
PO = num([(timeint/60)%10];
Pl = 0x04;
}
else if {(counter%10) == 2)
{
// TIME 3

PO = num[{timeint®

/H TIME

PO =nu

Pl =0x02

{

/1 TEAM 1-1

PO = num(team1/10];

Pi =0x0a;
}
else if ({counter%10) == 5)
{

/I TEAM 1-2



PO = num[team1%10];
P1 =0x06;
}
else if ({counter%10) == 6)
{
// TIME MINTEN
PO = num[tcam2/10];
P1 = 0x0¢;
H
else if ({(counter%10) ==7)
{
/t TIME MINONE
P0 = num{team2%]10};
Pl = 0x0L,
}
etse if ({counter% 10y ==8)
{
/' TIME SECTEN
PO = num{shortelock/10];
Pl =0x09;

else

/t TIME SECONE
PO = num[shortclock%10];
P1 = 0x05;

H

sweache = §;

if (sw0==0)

{

49
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swcheck = 0;
}
else if(sw1==0)
{

swecheck = 1

}
else if(sw2==0)
{

swcheck = 2;

}
else if(sw3==0)

else if{sw5==0)
{

swcheck = 5;

}
else if(sw6==0)

{

swcheck = 6;
;
else ifisw7==0)
{

swcheck = 7;

b
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else

if (swcheck = 8)
{

swcache = swcheck;

}

swcheck = 8;

// Do Switch Functio

(yp el el

§ b
AL

Kok

", ATAYA

y
AAAAA
I-A‘ '

i)
. 23
W i

i;:lz;lllll;lllllmsl °
(g

if(P2==0x08) P2=0x

break;
case 1:P2=0x07 ;delay0();
if (teaml > 0)
{
team] = team1-1;
}
if(P2==0x07) P2=0x00;
break;
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case 2:P2=0x06 ;delay0();
if (team? < 99)
{

team?2 = team2+1;

else

tcam2 = 0;

shortcount = 0;

shortclock = 24;

else

shortcount = 1;
§
if(P2==0x04) P2=0x00;

break;
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case 5:P2=0x03; delay0();
timecount = !{timecount);
if(P2==0x03) P2=0x00;
break:
case 6: P2=0x02;delay0();
shortclock = 24;
timeint = 600;
teaml = 0;
tcam?2 = 0;

timecount = 0;

} // While End
}
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9 1 1 0 0 I | | 0 1 1 1 1
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EN D C B A g f € d ¢ b a
X 0 X X X X Q0 "Q0-! Qo0 [£Q0 + Q0o | Qo | Qo0
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9 1 1 0 0 1 0 0 1 0 0 0 0
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MCS® 51
8-BIT CONTROL-ORIENTED MICROCONTROLLERS

Commercial/Express

8031AH/8051AH/B8051AHP
8032AH/8052AH
8751H/8751H-8
8751BH/8752BH

High Performance HMOS Process | Boolean Processor

Internal Timers/Event Counters 8 Bit-Addressable RAM

2-Level Interrupt Priority Structure m Programmable Fuil Duplex Serial
32 1/0 Lines (Four 8-Bit Ports) Channel

64K External Program Memory Space B t11i.instructions (64 Single-Cycle)

Security Feature Protects EPROM Parts ™ 64K External Data Memory Space
Against Software Piracy m Extended Temperature Range
(~40°C to_+85°C)

rhe MCS® 51 controllers are optimized for control applications. Byte-processing and aumerical operations on
small data structures are facilitated by a variety of fast addressing modes for accessing the internal RAM. The
nstruction set provides a convenient-menu of 8-bit arithmetic instructions, including multiply and divide instruc-
ions. Extensive on-chip support is provided for one-bil variables as a separate data type, allowing direct bit
nanipulation and testing in control and logic systems that require Bootean processing.

The 8751H is an EPROM version of the 8051AH. It has 4 Kbytes of electrically programmable ROM which can
e erased with ultraviolet light. It is fully compatible with the B051AHR but incorporates one additional feature: a
2rogram Memory Security bit that can be used to protect the EPROM against unauthorized readout. The
3751H-8 is identical to the 8751H but only operates up to 8 MHz.

lhe 8051AHP is identical to the BO51AH with the exception of the Protection Feature. To incorporate this
2rotection Feature, program verification has been disabled and external memory accesses have been limited
0 4K.

fhe 8052AH is an enhanced version of the 8051AH. It is backwards compatible with the 8051AH and is
‘abricated with HMOS 1l technology. The 8052AH enhancements are listed in the table below. Also refer to this
:able for the ROM, RCMless and EPROM versions of each product.

-

Device Internal Memory Timers/ Interrupts
Program Data Event Counters
8031AH none 128 x 8 RAM 2 x 16-Bit 5
8051AH 4K x 8 ROM 128 x 8 RAM 2 x 16-Bit 5
8051AHP 4K x 8 ROM 128 x 8 RAM 2 x 16-Bit 5
8751H 4K x 8 EPRCM 128 x 8 RAM 2 x 16-Bit 5
8751H-8 4K x 8 EPROM 128 x 8 RAM 2 x 16-Bit 5
8751BH 4K x 8 EPROM 128 x 8 RAM 2 x 16-Bit 5
8032AH none 256 x 8 RAM 3 x 16-Bit 6
B8052AH BK x 8 ROM 256 x 8 RAM 3 x 16-Bit 6
87528H BK x 8 EPROM 256 x 8 RAM 3 x 16-Bit 6

intel Corporation assumes no rasponsibility for the use of any circuitry other than circuitry embodied in an intel product. No other circuit patent

® INTEL CORPORATION, 1994

October 1994

Order Number: 272318-002

| licenses are implied. Information contained herein suparsedes previously published specifications on these devices from Intel.
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Figure 1. MCS® 51 Controlier Block Diagram

PROCESS INFORMATION

The 8031AH/8051AH and 8032AH/8052AH devic-
es are manufactured on P414.1, an HMOS 1l pro-
coss. The 8751H/8751H-8 devices are manufac-
tured on P421.X, an HMOS-E process. The 8751BH
and 8752BH devices are manufactured on P422.
Additional process and reliability information is avail-
able in Intel's Components Quality and Reliability
Handbook, Order No. 210997.
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MCS® 51 CONTROLLER

PACKAGES
Part Pretix Package Type 0ja Bie
8051AH P 40-Pin Plastic DIP 45°C/W 16°C/W
BO31AH D 40-Pin CERDIP 45°C/W 15°C/W
BO52AH N 44-Pin PLCC 46°C/W 16°C/W
B032AH
87528H*
8751H D 40-Pin CERDIP 45°C/W 15°C/W
8751H-8
BOS1AHP P 40-Pin Piastic DIP 45°C/W 16°C/W
G 40-Pin CERDIP 45°C/W 15°C/W
8751BH P 40-Pin Plastic DIP 36°C/W 12°C/W
N 44-Pin PLCC A7°C/W 16°C/W
NOTE:

*B7528H is 36°/10° for D, and 38°/22° for N.

All thermal impedance data is approximate for-static air conditions at-tW-of power dissipation. Values will
change depending on operating conditions and application. See the Intel Packaging Handbook (Order Number
240800) for a description of Intel's thermal impedance test methodology.

I 8052/8032 ONLY *
I l T2 PY.0 N 401 Ve §a: §§§§
T2EX P11 (]2 38{ PO.0 ADC INDE X ce g. < E’ E’
P12 3 387 po.1 AD1 CORNER NG s BIS
P13 ] 37 [),P0.2 AD2 \ k™ s B f‘ﬁ‘ﬁ”,_g_,ghg, 2 .
P14 s 36 [0 0.3 A03 (7 SN IS &
P15 6 353 P0.4 ADA [ K8 3] PO.4 (AD4}
P16 C]7? 341 P05 ADS P18l 3| PO.5 (ADS)
PiT 8 3317 P06 ADS PAT 3 (3.1 P0.6 (ADS)
RST 9 3271 PO 7 ADY RST {id} 1% ] P0.7 (ADT)
AXO0 P3.0 (] 10 8X5X 3O EAVpp’ (RXD) R3.0 fii ] (35| EAsvpp®
TXD P31 ] 01 307 ALE/PROG’ Resarvads [ 7] axX5X “3i | Roserved**
ToPI4[]14 - ) (INT1 P33 [3:7 (3] P27 (A1S)
Y1 PS5 26 P25A13 >
WA P36 (] 16 25 P2 4A12 gg' ::; - a8 My
RO P3.7 (17 241 P23 AN o B iy P28y
XTALZ (] 18 23 P22 A10 S BE R e R RS
XTALY (] 19 2277 P21 A9 v Bl A Al B
vsg (] 20 21 p20 A8 ggxas Eﬁggﬁ
EE~% §3gzecs
= T LLe
o
272318-2
DIP PLCC
*EPROM only
**Do not connect reserved pins.

Figure 2. MCS® 51 Controller Connections




MCS® 51 CONTROLLER

PIN DESCRIPTIONS
Vee: Supply voltage.
Vgg: Circuit ground.

Port 0: Port 0 is an 8-bit open drain bidirectional 170
port. As an output port each pin can sink 8 LS TTL
inputs.

Port 0 pins that have 1's written to them float, and in
that state can be used as high-impedance inputs.

Port 0 is also the multiplexed low-order address and
data bus during accesses to external Program and
Data Memory. In this application it uses strong inter-
nal pullups when emitting 1's and can source and
sink 8 LS TTL inputs.

Port O also receives the code bytes during program-
ming of the EPROM parts, and outputs.the code
bytes during program verification of the ROM and
EPROM parts. External pullups are required during
program verification.

Port 1: Port 1 is an 8-bit bidirectional /0O port with
internal pullups. The Port 1 output buffars can sink/
source 4 LS TTL inputs. Port 1 pins that have 1's
written to them are pulled high by the internal pull-
ups, and in that state can be used as inputs. As
inputs, Port 1 pins that are externally pulled low. will
source current (Ij_ on the data sheet) because of the
internal pulups.

Port 1 also receives the low-order address bytes
during programming of the EPROM parts and during
program verification of the ROM and EPROM parts.

In the 8032AH, B052AH and 8752BH, Port 1 pins
P1.0 and P1.1 also serve the T2 and T2EX func-
tions, respectively.

Port Alternative Function

Pin

P1.0 T2 (Timer/Counter 2 External Input)

P11 T2EX (Timer/Counter 2
Capture/Reload Trigger)

Port 2: Port 2 is an 8-bit bidirectional [/O port with
internal pullups. The Port 2 output buffers can sink/
source 4 LS TTL inputs. Port 2 pins that have 1’s
written to them are pulled high by the internat pull-
ups, and in that state can be used as inputs. As
inputs, Port 2 pins that are externally pulted low will
source current (;_ on the data sheet) because of the
internal pullups.

]

mtel o
Port 2 emits the high-order address byte during
fetches from external Program Memory and during
accesses to external Data Memory that use 16-bit
addresses (MOVX @DPTR). In this application it
uses strong internal pullups when emitting 1's. Dur-
ing accesses to external Data Memory that use 8-bit

addresses (MOVX @Ri), Port 2 emits the contents of
the P2 Special Function Register.

Port 2 also receives the high-order address bits dur-
ing programming of the EPROM parts and during
program verification of the ROM and EPROM parts.

The protection feature of the B051AHP causes bits
P2.4 through P2.7 to be forced to 0, effectively fimit-
ing external Data and Code space to 4K each during
external accesses.

Port 3: Port 3 is an 8-bit bidirectional 1/0 port with
internal pullups. The Port.3 output buffers can sink/
source 4-LS-TTL inputs..Port 3 pins that have 1's
written to them are pulled high by the internal pull-
ups, and in that state can be used as inputs. As
inputs, Port 3 pins that are externally pulled iow will
source current {l;, on the data sheet) because of the
pullups.

Port 3 also serves the functions of various special
features of the MCS 51 Family, as listed below:

Port
Pin

P30 BXD (serial input port)

P3.1 TXD (serial output port)

P3.2 /- INTO (extemnal interrupt 0)

P3.3 | (INTT (externalinterrupt 1)

P34 TO (Timer 0 external input)

P35 T1 (Timer 1 external input)

P3.6 WR (external data memory write strobe)
P3.7, 1" RD (external data memory read strobe)

Aflternative Function

RST: Reset input. A high on this pin for two machine
cycles while the oscillator is running resets the de-
vice.

ALE/PROG: Address Latch Enable output pulse for
latching the low byte of the address during accesses
to external memory. This pin is also the program
pulse input (PROG) during programming of the
EPROM parts.

In normal operation ALE is emitted at a constant
rate of 14 the oscillator frequency, and may be used
for external timing or clocking purposes. Note, how-
ever, that one ALE pulse is skipped during each ac-
cess to external Data Memory.
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PSEN: Program Store Enable is the read strobe to
external Program Memory.

When the device is executing code from external
Program Memory, PSEN is activated twice each ma-
chine cycle, except that two PSEN activations are
skipped during each access to external Data Memo-

ry.

EA/Vpp: External Access enable EA must be
strapped to Vgg in order to enable any MCS 51 de-
vice to fetch code from external Program memory
locations starting at 0000H up to FFFFH. EA must
be strapped to Vg for internal program execution.

Note, however, that if the Security Bit in the EPROM
devices is programmed, the device will not tetch
code from any location in external Program Memory.

This pin also receives the programming supply voit-
age (VPP) during programming of the EPROM parts.

-——)b——l XTAL2
|
. e

[}

‘r_ vss

C1,C2 = 30 pF + 10 pF for Crystals

272318-3

For Ceramic Resonators contact resonator manufacturer.

Figure 3. Osclllator Connections
XTAL1: Input to the inverting oscillator amplifier.

XTAL2: Output from the inverting oscillator amplifi-
er.

OSCILLATOR CHARACTERISTICS

XTAL1 and XTAL2 are the input and output, respec-
tively, of an inverting amplifier which can be config-
ured for use as an on-chip osciffator, as shown in
Figure 3. Either a quartz crystal or ceramic resonator
may be used. More detailed information concerning
the use of the on-chip oscillator is available in Appli-
cation Note AP-155, "Oscillators for Microcontrol-
lers,” Order No. 230659.

MCS® 51 CONTROLLER

To drive the device from an externai clock source,
XTAL1 should be grounded, while XTAL2 is driven,
as shown in Figure 4. There are no requirements on
the duty cycle of the external clock signal, since the
input to the internal clocking circuitry is through a
divide-by-two flip-flop, but minimum and maximum
high and low times specified on the data sheet must
be observed.

EXTERNAL

OSCILLATOR smsmee————§ yTA(2

SIGNAL

XTAL1

| VSS

2723184

Figure 4. External Drive Configuration

EXPRESS Version

The intel EXPRESS system offers enhancements to
the operational specifications of the MCS 51 family
of microcontrollers. These EXPRESS products are
designed to meet the needs of those applications
whose operating requirements exceed commaerciat
standards.

The EXPRESS program includes the commerciai
standard temperature range with burn-in, and an ex-
tended temperature range with or without burn-in.

With_the. commercial standard temperature range,
operational characteristics are guaranteed over the
temperature range of 0°C to + 70°C. With the ex-
tended temperature range option, operational char-
acteristics are guaranteed over a range of —40°C to
+85°C.

The optional burn-in is dynamic, for a minimum time
of 160 hours at 125°C with Voo = 5.5V +0.25V,
following guidelines in MIL-STD-883, Method 1015,

Package types and EXPRESS versions are identified
by a one- or two-letter prefix to the part number. The
prefixes are listed in Table 1.

For the extended temperature range option, this
data sheet specifies the parameters which deviate
from their commercial temperature range limits.



MCS® 51 CONTROLLER intel °

Table 1. EXPRESS Prefix identification

Prefix Package Type Temperature Range Burn-in
P Ptastic Commercial No
D Cerdip Commercial. No
N PLCC Commercial No
TD Cerdip Extended No
TP Plastic Extended No
TN PLCC Extended No
LD Cerdip Extended Yes
LP Plastic Extended Yes

NOTE:
Cpntacl distributor or local sales office to match EXPRESS prefix with proper device.

¢ The B051AHP cannot access external Program

DESIGN CONSIDERATIONS

* if an 8751BH or 8752BH is replacing an 8751Hin
a future design, the user should carefully com-
pare both data sheets for DC-or AC Characteris-
tic differences. Note that the Vyy and Iy specifi-
cations for the EA pin differ significantly between
the devices.

e Exposure to light when the ERPROM device is in
operation may cause-logic errors. For this reason,
it is suggested that an opaque jabel be placed
over the window when the die is exposed to am-
bient #ight.

of -Data_memory above 4K. This means that the
following-instructions that use the Data Pointer
only read/write data at address locations below
OFFFH:

MOVX &,@DPIR
MOVX @DPTR, A

When ' the Data Pointer contains an address
above the 4K limit, those locations will not be ac-
cessed.

To ~access ~Data L Memory above 4K, the
MOVX @Ri A or MOVX A @Ri instructions must
be used.



ntel.

\BSOLUTE MAXIMUM RATINGS*

+mbient Temperature Under Bias . -40°C to +85°C

itorage Temperature .......... —65°C to +150°C
‘oltage on EA/Vpp Pin to Vgg
B751H ... —0.5Vto +21.5v
8751BH/87528H ............ —0.5Vto +13.0V
‘oltage on Any Other Pinto Vgg .... -0.5Vto +7V
‘ower Dissipation.......................... 1.5W

JPERATING CONDITIONS

MCS® 51 CONTROLLER

NOTICE: This is a praduction data sheet. Itis valid for
the devices indicated in the revision history. The
specifications are subject to change without notice.

*WARNING: Stressing the device beyond the “"Absolute
Maximum Ratings” may cause permanent damage.
These are stress ratings only. Operation beyond the
“Operating Conditions” is not recommended and ex-
tended exposure beyond the “Operating Conditions"
may affect device reliability.

Symbol Description Min Max Units
Ta Ambient Temperature Under Bias
Commaercial 0 +70 °C
Express —d40 +85 °C
Vo Supply Voltage 4.5 5.5 v
Fosc Osciltator Frequency 35 12 MHz

JC CHARACTERISTICS (Over Operating Conditions)

Al parameter vaiues apply to all devices unless otherwise indicated

‘Symbol Parameter Min Max Units | Test Conditions
Vi input Low Voltage (Except EA Pin of ~0.5 0.8 v
8751H and 8751H-8)
ViLs Input Low Voltage.to EA Pin of 0 07 v
B8751H and 8751H-8
ViH Input High Voltage (Except XTAL2, RST) 20 1 Vgo+05| (v
ViHy Input High Voltage to XTAL2, RST 25 tNge 051V XTAL1 = Vsg
Vin2 Input High Voltage to EA pin 45 5.5V
of 8751BH and 8752BH
VoL Output Low Voltage (Ports 1,2, 3)" 0.45 Vv loL = 1.6 mA
Vour QOutput Low Voltage (Port 0, ALE, PSEN)*
8751H, 8751H-8 0.60 V |loL=32mA
0.45 vV |0|_ = 2.4 mA
All Others 0:45 v loL = 3.2mA
VoH Output High Voltage {(Ports 1, 2, 3,.ALE; PSEN) 2.4 Vv loy = —80 pA
VoH1 Cutput High Voltage (Port 0 in 2.4 \' loy = —400 pA
External Bus Mode)
L Logical € Input Current (Ports 1, 2, 3, and RST) —-500 pA | Viy = 0.45V
WLy Logical 0 Input Current (EA)
8751H and 8751H-8 -15 mA | V|y = 0.45V
87518BH -10 mA | Vi = Vss
8752BH -10 mA | Viy = Vss
0.5 mA




MCS® 51 CONTROLLER inte|
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DC CHARACTERISTICS (Over Operating Conditions)

All parameter values apply to all devices unless otherwise indicated (Continued)

Symbol Parameter Min | Max | Units Test Conditions
e Logical O Input Current (XTAL2) —-3.2 mA | V|y = 0.45V
i) Input Leakage Current {Port 0}
8751H and 8751H-8 1100 | pA | 0.45 < V|y € Ve
All Others 10 pA | 045 < VN € Vo
b Logical 1 Input Current (EA)
8751H and 8751H-8 500 pA | Viy = 2.4V
8751BH/8752BH 1 mA | 4.5V < Viy < 5.5V
liH1 Input Current to RST to Activate Reset 500 wA Vin < (Voo — 1.5V)
loc Power Supply Current:
8031AH/8051AH/B051AHP 125 mA | All Outputs
B8032AH/B052AH/8751BH/8752BH 175 mA Disconnected;
8751H/8751H-8 250 mA | EA = V¢
Cio Pin Capacitance 10 pF | Testfreq = 1 MHz
NOTES:

1. Capacttive loading on Ports 0 and 2 may cause spurious noise pulses to_be superimposed on the Vo s of ALE/PROG
and Ports 1 and 3. The noise is due to external bus capacitance discharging into the Port 0 and Port 2 pins when these pins
make 1-t0-0 transitions during bus-operations. In the worst cases (capacitive loading >~ 100 pF), the noise pulse on the
ALE/PROG pin may exceead 0.8V. In such cases it may be desirable to qualify ALE with a Schmitt Trigger, or use an address
latch with a Schmitt Trigger STROBE input.
2. ALE/PROG refers to a pin on the B751BH.-ALE refers to a timing signal that is output on the ALE/PROG pin.
3. Under steady state (non-transient) conditions, 1o, must be externally limited as tollows:

Maximum o per port pin: 10 mA

Maximum g per 8-bit port -

Port O: 26 mA
Ports1, 2, and-3; 15 mA
Maximum total Ig for all ocutput pins: 71'mA

tf 1o @xceeds the test condition, Vo may exceed the related specification.-Pins are not guaranteed to sink current greater
than the listed test conditions. :



SN541.S540, SNS4LS541, SN74LS540, SN741S541
OCTAL BUFFERS AND LINE DRIVERS
WTH 3-STATE OUTPUTS

SDLS180 - AUGUST 1979 ~ REVISED MARCH 1988

¢ 3-State Outputs Drive Bus Lines or SNSALS540, SN54LS541 . .. J OR W PACKAGE

Buffer Memory Address Registers SN74LS540, SN74LS541 . . . DW OR N PACKAGE
e P-N-P Inputs Reduce D-C Loading (TOP VIEW)
o Hysteresis at Inputs improves Noise Margins ai{d* U=z vee
. 2 19
e Data Flow-thru Pinout {All Inputs on EE 3 i % sf
i i r utpu
Opposite Side from Outputs) wals vhve
o aalls  sQvs
description aslle  1s[]ve
These octal buffers and line drivers are designed to asld? 14[1vs
have the performance of the popular SN54L.S240/ A7Lis 131} ve
SN74L5240 series and, at the same time, offer a aslle 120v7
pinout having the inputs and outputs on opposite GNDE 10 11{]lvys

sides of the package. This arrangement greatly en-
hances printed circuit board layout.

SN54L8540, SNEALSH41 . . . FX PACKAGE
The three-state control gate is-a 2-input NOR such

i _ {TOP VIEW}
that if either G1 or G2 are high, all eight cutputs are N\
in the high-impedance state. 2 =5 é’]@i
The ‘LS540 ofters inverting data and-the 'L.S541 322000
offers true data at the outputs. 18
17
The SN54LS540 and SN54L5541 are characterized 18
for operation over the full military temperature range 15
of —=5656°C to 125°C. The SN741.5540and SN74L5541 14

are characterized for-operation from 0°C to 70°C. S0 111213

WQW;‘O

< =z > >
o
TYPE RATED RATED TYPICAL POWER
Lo, 1oH DISSIPATION
ISINK [SOURCE .| (ENABLED)
CURRENT} CURRENT} -~ ‘L8540 “LS54%
SNBALST  12mA =12mA 925 mW 120 mW
SN74LS" 24 mA ~15mA 925 mW . 120mW
schematics of inputs and outputs
€QUIVALENT OF EACHANPUT TYPICAL OF ALL DUTPUTS
Vee —— o Vee
, 500
$ Pea NOM
INPUT.-—lh—K
OUTPUT
Enabla inpuis: Rag = 9 kI NOM
All Other Inputs: qu = 10 kT NOM

PRODUCTION DATA srformation is cument as of publication date

m‘Tthiamﬂ|mpq|m&deMinm ”
S cton procesing doesnct necessarty TeXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1

Copyright <: 1988, Texas Instruments Incorporated



SNSALS540, SNoALS541, SN74L.S540, SN741. S541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

SDL5180 - AUGUST 1975 — REVISED MARCH 1988

logic symbols?

‘LS540 ‘L5941
& &
& ] N &1 LI -
51 (18} ~ 62 119} I
T r
Al {2) T S 7 {18) vi A 12) T &> %) 18] Yi
a2 07y, Ay G
ag o 0E) g a3y ‘ (RT3
™ [E]] {16) ¥a A4 {5} {15 va4
a5 [(:1] (14} vs§ AS (81 (14) ¥s
redll 0. P 13y
Azl (121 _yy Azl N2y,
a2 | 1) g ag 2 LRIV
! These symbols are in accordance with ANSIEEE Std 11984 and-IEC Publication 61712
logic diagram (positive logic)
L5540 1.$541
= (1 — {H
Gr——d Gi——9
(—32(19! (—32(19\ .
[ N = s e ey P‘“\
oy E | | .\1 |
m‘?‘ ] (18)\,‘ Ai(ﬂ i i (18}‘”
| | ] I : !
E b wi B o T AN 1 &
A2— F——x2 A2 ——— ——Yz
————— 4 T
azld —4 | LIPS aztd) —e (181, 4
————— -4 e
M(S) -4 } {15) Ya M(Bi - {15} M
————— ~ i
C _+ T (s ¢ (LI
————— N P - A4
7
AG( ) § ‘—JL J “:”YS AG‘” f — (IBIYG
it -1 e =4
a7 8 —b | 02,y a78 . | ua .
N = s B PPN ) A~ =l (11
AB———i ———vg Ag—— b———v8
e e e d | N 4
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, VG (588 NOTE 1) L oottt e ettt e e e e 7V
Inputvoltage . ... ... ... ... ot e e et et et et e e et 7V
Operating free-aic temperature range: SNBALSH40, SNBALSE4T . ... . i, ~55°C o0 125°C
SN74L8540, SNT4LS54T . . . 0°Cto 70°C
SUOrage tomMPEIaTUIE FTAMGE .+« o i e st ettt ettt et e e e e e e e e e e e e e ~B5°C 1o 150°C

NOTE 1: Voltage values are with raspect to the netwark ground terminal,

‘Q‘ TeEXAS
INSTRUMENTS

2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SNH4LS540, SNSALS541, SN74L.S540, SN74LS541
OCTAL BUFFERS AND LINE DRIVERS
WTH 3-STATE QUTPUTS

SDLS180 — AUGUST 18979 - REVISED MARGCH 1988

recommended operating conditions

SN54ALS’ SN74L8’
PARAMETER UNIT
MIN NOM MAX | MIN NOM MAX
Supply voliage, Voo (see Note 1) 4.5 ] 5.5 | 4.75 5 525 %
High-level output current, ioH -12 - 15 mA
Low-level output current, g 12 1 24 mA
Operating free air temperature, T -55 125 0 70 °C

NOTE 1. Voitage vaiuzs are with respect to network ground terminal,

electrical characteristics over recommended operating free-air temperature range (unless othetwise
noted)

-
PARAMETER TEST CONDITIONS SNSALS' SN74LS" UNIT
MIN TYPY  MAX | MIN TYPT mMAX
Vi High-level input voltage 2 2 v
Vi Low-evesi input voltage 06 0.6 Vv
Vig  Input clamp voltage Vee = MIN, li = <18 mA -1.5 -1.8 \Y
Hysteresis (V7 . — Vy_) Voo = MIN 0.2 0.4 0.2 C.4 \
v = MiN, A = 2V,
VCC - \ 3 3 Al A4 e 24\ 34
. = max; = -
Vor High-level cutput voltage IL ii- 04 \Y
Voo = MIN, Vi =2V, 2 3
Vi = 0.5V, IgH = MAX
VEE = MIN. “ 11502 12 mA 025 0.4 0.25 0.4
VoL kow-level output voltage Vig = 2 V. v
Vil = Vi max | IOL =28 mA 0.35 0.5
Off-state output current,
lozH N N - Vo= MAX, | VG =27V 20 20
high-level voltage applied N ™ A
I Qff-state output current, V|H 1 - | { Qe ey > 20 "
02l pw-tevet voltage applied it LTI REASS
Input 1 i
i nput current at maximum A% A SRPBsy D 0.1 A
input voltage
IH High-lavel input current, any input Voo = MAX, V= 2.7V 20 20 KA
L Low-level input cugrent Voo = MAX, V= 0.4V -0.2 -0.2 mA
los  Short-circuit output cuirent? Ve = MAX —40 -225 | <40 ~225 | mA
N WP ‘LS540 13 25 13 25
utputs hi
L 15541 18 32 18 3z
Ve = MAX, | LS540 24 45 24 45
b Supply current Quiputs | mA
cc PRty RN Qutputs open | ‘LS541 30 52 30 52
All outputs ‘LS540 30 82 30 62
disabied ‘L5541 32 85 32 55

Tror conditions shown as MIN or MAX, use the appropriate vaiue specified undar recommended operating conditions.
tal typical values are at Ve = 5V, Ty = 25°C.

¥Not more than one autput should be shorted at a time, and duration of the short-circuit should not exceed one second.

‘t? TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3



SN54L.5540, SN54L.S541, SN74L.S540, SN74L.S541
OCTAL BUFFERS AND LINE DRIVERS
WTH 3-STATE

SDLS 180 - AUGUST 1979 ~ REVISED MARCH 1988

switching characteristics, Vgg = 5V, Ta = 25°C

PARAMETER TEST CONDITIONS L5540 e UNIT
MIN TYP MAX MIN TYP MAX
Propagation delay time,
PLH pes . Y ) 15 9 15 ns
low-to-high-level cutput
Propagation delay time, CL =45 pF, AL = 6674,
L o9 Y - S 3 15 10 18| ns
high-to-low-level cutput See Note 2
| 1PzL Output enable ime 10 low levael 25 38 25 38 ns
tpz  Output enable time to high ievel 15 25 20 32 ns
tprz  Output disable time {rom low level | C| = § pF, R, = 6674, 10 18 10 18 ns
1prz Qutput diseble time from high level | See Note 2 15 25 18 29 ns
NGOTE 2: Load circuits and voltage waveforms are shown in Section 1.
Q‘ TEXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




National Semiconductor

54154/DM54154/DM74154

June 1989

4-Line to 16-Line Decoders/Demultiplexers

General Description

Each or these 4-ine-to-18-line decoders utilizes TTL circuit-
ry to decode four binary-coded inputs into one of sixteen
mutually exclusive outputs when both the strobe inputs, G1
and G2, are low. The demultiplexing function is performed
by using the 4 input lines to address the output line, passing
data from one of the strobe inputs with the other strobe
input low. When either strobe input is high, all outpuls are
high. These demultiplexers are ideally suited for implement
ing high-performance memory decoders, Alt inputs are buii-
ered and input clamping diodes are provided to minimize
transmigsion-ne eifects and thereby simplify system de-
sign.

Features
& Decodes 4 binary-coded inputs into one of 16 mutually
exclusive outputs
| Performs the demultiplexing function by distributing data
from cene input line to any one of 16 outputs
& Input clamping diodes simplify system design
W High fan-out, low-impedance, {olem-pole outputs
& Typical propagation delay
3levels of logic 19.ns
Strobe 18 ns
| Typical power dissipation 170 mwW
m Alternate Military/Aerospace device (54154) is avail-

able: Contact/a National Semiconductor Sales. Office/
Distributor for specifications.

Connection Diagram

Dual-In:Line Package

INPUTS

OUTPUTS

Ve A& B C
12‘23222

O G2 G116 14 13 1211
20 Iw |1e |11 |w |15 Iu ||3

2hE

sl

f la |3 |4 ls Ie l'l Ia |9 {10 Iu {12
0. 1 2.3 4008 6. 7 8 9 10 GND

[

QUTPUTS

TL/F/§548-1

Order Number 54 154DMQB, 54154FMQB, DM54154J or DM74154N
See NS Package Number J24A, N24A or W24C

£1995 National Semcenductar Corparalion

TL/F/8548

ARD-BIOM 105/Printed it U, 5. A

siexaldineq/s19p0sad SUIT-91 O UIT-b vSLYZINA/YSLYSING/PSLYS



Absolute Maximum Ratings (note)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Otfice/Distributors for availability and specifications.

Supply Voltage [’
Input Voltage 5.5V

Note: The “Absolute Maximum Ratings” are those values
bayond which the safety of the device cannot be guaran-
teed. The device should not be operated at these kimits. The
parametric values defined in the *Electrical Characteristics
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions ™ table will define

Operating Free Air Temperature Range

DM54 and 54

DM74

Storage Temperature Range

the conditions for actual device operation.

-55"Cto +125°C

0°Cto +70°C

—-65°Cto +150°C

Recommended Operating Conditions

Symbol Parameter DMS4154 DM74154 Units
Min Nom Max Min Nom Max
Vee Supply Voltage 4.5 5 5.5 4.75 5 525 v
Vi High Level Input Voltagse 2 2 Vv
ViL Low Level input Voltage 0.8 0.8 v
loH High Level Output Current -08 —0.8 mA
laL Low Level Output Current 16 16 mA
Ta Free Air Operating Temperature —-55 125 0 70 °C
Electrical CharacteristiCs over recommendad operating free air temperature range (unless otherwise noted)
Symbo! Parameter Conditions Min Typ Max Units
{Note 1)
A7 Input Clamp Voltage Veg = Ming | = =12 mA —1.5 \2
Vou High Level Output Voo = Min, gy~ Max 24 32 v
Voltage VIL = Max, Vi = Min 2 S
VoL Low Level Qutput Veo = Min,lg = Max
Voltage ViH-= Min, Vi = Max {3 04 v
l Input Current @ Max Voo = Max, V) = 5.5V
1 mA
Input Voltage
i High Level input Current Voo = Max, V)= 2.4V 40 pA
I, Low Level input Current Voo = Max, V| = 0.4V ~186 mA
los Short Circuit Voo = Max DM54 =ri0] —55 A
QOutput Current (Note 2) DM74 8 57
leo Supply Current Voo = Max DM54 34 49
mA
{Note 3) DM73 34 86

Note 1: All typicals are al Voo = 5V, Ty = 25°C
Note 2: Not more than one output should be shorted at a tma.

Note 3: lce 15 measured with all ouiputs open and all inputs grounded

SWitChiﬂg Characteristics a Ve = 6V and T4 =.25°C (See Section 1 for Test Waveforms and Qutputload)

Symbol Parameter Fram (Input) Ry = 4009, CL = 15pF Units
To {Cutput) Min Max

to y Propagation Delay Time Data to 16 ns
Low 1o High Level Quiput Output

tpHL Propagation Delay Time Data to a3 ns
High to Low Levei Output Output

to n Propagation Delay Time Strobe to 20 ns
Low to High Level Output Output

tpr Propagation Delay Time Strobe to a7 ns
High to Low Level Qutput Qutput




Function Table

Qutputs

LAl 12 13 14 15

10

H

Inputs

G2

G1

H = High Level, L = Low Level, X = Don"t Care

Logic Diagram

OUTPUTS

(8]

{2)

@,

141 4

(5) 4

&

(7)6

(8)

{8) 8

10|
t l9

{11)

10

n

{16}

on

TL/F/76548-2

—

o

——

) &

o) -

(22))

(21)]

(20

INPUTS
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TLP434A Ultra Small Transmitter RLP434A SAW Based Receiver
. . g: i : I\./;:ncear Output /Test
Modulation : ASK

43.42mm pin1: Gnd
pin 1: GND
pin 2 : Data In
pin 3: Vcc
pin 4 : Antenna ( RF output ) pin 6. Gnd
Frequency 315, 418 and 433.92 Mhz Frequency 315, 418 and 433.92 Mhz supply Voltage : 3.3-6.0VDC

pae Ry ea b sl ie RE ASK Hybrid Modules for Radio Control ( New Version )
TTTT =TT &
Output - Digital & Linear

Modulation : ASK
Operation Voltage : 2- 12 VDC

- - Sytibol Parameter Conditions Min Typ Max
Symbol Parameter Conditions Min Typ Max Unit _
g\ O 1 | Itage 33 50V 6.0 v
Vee  |Operating supply voltage 20, - 12.0 & RC: Ope”":f“g SC?PP y voltage - =
Icc 1 |Peak Current (2V) - - 1.64. ‘MA Vdot s mi ‘urgnll W TR oy - v 5
= \ =+2 ce- - cc
lcc2  |Peak Current (12V) - . 194 ¥ a2t Qg v N ta = :’ i 1gh ) c = R
- = W e - &
Vh Input High Voltage Idata= 100uA (High) |Vcc<0"5 | Viee _|Vee*0.5 \ S, : “ ekt b
r factensucs
Vi Input Low Voltage Idata= 0 uA (Low) - - 0.3 i\ | P B er -
FO  |Absolute Frequency 315Mhz module 37148 315 34524 [\ \MHz Charactensiics SYM Min Typ l Max Unit
PO  [RF Output Power- 50ohm Vee = 9V-12V - 16 - dBm Qperation Radio Freglichcy FC 315,418 and 433.92 MHz
Vee = 5V-6V, - 14 - dBm Sensuivity Pref -110 dBm
DR |Data Rate External Encoding cat? 4 8K 200K bps Channel Width +-500 Khz
Notes : ( Case Temperature = 25°C +- 2°C , Test Load Impedance+ S0 oHim, ) NoiseFquivaleny BW, 7 4 Khz
Application Circui Recejver TurpOn Time 5 ms
pplication Circult : L e 7 To 20 i 30 c
Typical Key-chain Transmitter using HT12E-18DIP, a Binary|1 2 bit.Encoder from ‘Operz die empt:a S : a8
Holtek Semiconductor Inc, Base' Oa‘:d D"“E‘_ ate. : KHz
Alpplicafion Circuit :
Vdd Typical RF Receiverusing HFL2D-18DIP, a Binary 12 bit Decoder with 8 bit uC HT48RXX from
1 1 X ; Vo 5 ductor Inc
= } oltek Semiconductor Inc
~— A0 Vdd Iz 4
AN A1 Dout _ TLP434A Vdd
- A2 osc] ﬂ]ﬁ Code |npul RF output 1 18 ’ 5v0C
N1 A3 osc2 e l 1 : gog v ﬁrd
\
N Al TE|l—= = N :Jg oscl ﬂj 1 8 [
8, N A5 AD'I'] — > a3 osc2 Flose _FE—GND ANT
Cse | L ~ A4 DIN = = Digital Out GND|
AB ADID AD8,3,10% 11 a5 D11 ¢2iineaOut GND ﬁc
LN A7 ADI— Data bit or Address bit ~{ a5 D10 4 IVee Vee pb—
Vss ADB" —|a7 D3 _]_
4 10 1 AD- A7 Vss D8 o T 10uF  RLP434A
) i — PBG Vdd
HT12E Address bit T1SD e +
ES’Z-} osc2 _J% X'tal

PB4 Vss 1 Piezo tlarm
= )

Voice/Speaker =——JPR5 PAD {_)
Setial Intetface <—————— FPBE PAl — Relay
Light Contiol ~<=——————FB7 PA2

LAIPAC 8 bit uC é Flash
TECH -

Laipac Technology, Inc.
105 West Beaver Creek Rd. Unit 207 Richmond Hill Ontario L4B 1C6 Canada
Tel: (905)762-1228 Fax: (905)763-1737 e-mail: info(@)laipac.com




HOLTEK

HT12A/HT12E
2'? Series of Encoders

Features

» Operating voltage
- 2.4V~5V for the HT12A
- 2.4V~-12V for the HT12E

* Lew power and high noise immunity CMOS
technology

+ Low standby current: 0. 1uA (typ.) at Vpp=5V

« HT12A with a 38kHz carrier for infrared transmission
medium

Applications

« Burglar alarm system

+ Smoke and fire alarm system
* Garage door controllers

+ Car door controliers

General Description

The 2'2 encoders are a series of CMOS LSlsfor remote
control system applications. They are capable of encod-
ing information which consists of N_address bits and
12-N data bits. Each address/data input can be set to
one of the two logic states. The programmed ad-
dresses/data are transmitted together with the header

Selection Table

* Minimum transmission word

- Four words for the HT12E
- One word for the HT12A
¢ Built-in oscillator needs only 5% resistor

+ Data code has positive polarity

+ Minimal external components

« Pair with Holtek’s 2'? series of decoders
* 18-pin DIP, 20-pin SOP package

* Car alarmsystem

*  Security system

* | Cordiess telephones

+ Other remote control systems

bits via.an RF or an infrared transmission medium upon
receipt of a trigger signal. The capability to select a TE
trigger on the HT12E or a DATA trigger on the HT12A
further enhances the application fiexibility.of the 27 se-
ries of encoders. The HT12A additionally provides a
38kHz carmier for infrared systems,

Function| agdress | Address/ : 4 Carrier | Negative
Part No. No. Data No. Data No. Os.culator Trigger Output Polarity Package
HT12A 8 0 4 10V D8~-D11 38kHz No 18DIP, 20S0P
) resonator
HT12E 8 4 a b TE NG No | 18DIP, 20SOP
oscillator

Note: Address/Data represents pins that can be either address or data according to the application requirement.

Rev. 1.10 1

January 24, 2003



HDLTEK#

HT12A/HT12E

Block Diagram
TE Trigger
HT12E

08C2 0OsCh

£y

TE O]

'J—DO DOUT

Oscillator H -3 Divider

AD O—

A:T (}—:b

+12 Counter &

12 Transmission

1 of 12 Decoder

Sync.
Circuit

Gate Circuit

DATA Trigger
HT12A

b.d

ADT1

VDD . VSS

L

l Oscillator H 4576 Divider

Data Selecl
& Buffer

LMB 0—}

|

j—»o DOUT

Qi > =12 Counter & Sync.
AJO HE ) \Y, 1 of 12 Decoder Circuit
P 12 Transmission
ph Gale Circuit
Al ! Binary Delector
DB -=-ra- D11 VDD VSS

Note:

Pin Assignment

The address data pins are availableiin various combinations (refer to the address/data table).

8-Address 8-Address 8-Address 8-Address
4-Data 4-Data 4-Address/Data 4-Address/Data
o Ne]1 .7 20PN o nedh - 20fbine
A0 18[JvDD Ael]2 19 3vDD A0C] 1 18 VDD A0 2 19[1vDD
A1g2 17 ODour A13 181 DouT A1z 171 DOUT A1) 3 18[Q00UT
A2(]3 16 X1 A2(]4 17 [3X1 A2[]3 16{10SC1 A2 4 17[105C1
A3[]4 15%2 A3Os 16 [0I%2 A3[]4 15§305C2 A3[s 16 [0 0sC2
AICY5 141UM A6 15 UM Aa]s 14 TE A6 15[TE
AS(36 13[3Jon A7 14011 A5(C]6 131JADM AS(]7 140 AD1
AB]7 12[7D10 A6} 8 13[0o10 AG]7 12[JAD10 A6 s 13[JAD10
A7[]8 11[JD9 AT 12019 Ards 11{JADY ATs 12 [JADS
vssS(]9 10[QD8 vss([ 10 11{ps vSS[]9 10{J AD8 VsS[] 10 11[JAD8
HT12A HT12A HT12E HT12E
~-18 DiP-A —20 SOP-A ~18 DiIP-A -2} SOP-A
Rev. 1.10 2 January 24, 2003



HOLTEK ; ; HT12A/HT12E

Pin Description

Pin Name | 1/O | CJ::;T;L“ Description

! —
AD~A7 | i CMOS IN Pull-high Input pins for address AG~A7 setting

(HT12A) These pins can be externally set to VSS or left open
| i T
| {NMOS TRANSMISSION
; . GATE PROTECTION
{ | DIODE (HT12E)
: NMOS TRANSMISSION _ _
pos-so | 1|"GRTEROTECTON. o sterta 00 00 sty
DIODE (HT12E) p Y P
i Input pins for data D8~D11 setting and transmission enable, active
D8-D11 I | CMOS INPuli-high | low
| ; These pins should be externally set to VSS or left open (see Note)
— . =
DouT O CMOS OUT Encoder data serial transmission output

. : Latech/Momentary transmission format selection pin:
L/M I, CMOS IN Pull-high Latch: Floating or VDD
; Momentary: VSS

va"E o -: ”| CMOS IN Pull-high TeBnemiséion enable, aCivb lowlseeNofe)m— '\
VSSCVJH Ii OSCILLATOR 1 Qscillator input pin i
OSC; o] OSCILLATOR 1 Qsciflator output pin .-
X1 - | OSCILLATOR 2 455kHz resonator oscillator input
X2 i Q OSCILLATOR 2 455kHz resonator oscillator output
Vv8S ! - Negative power supply, ground
VDD 1 — Positive power supply

Note: 08~D11 are all-data input and transmissicn enable pins.of the HT12A.
TE is a transmission enable pin of the HT12E.

Approximate Internal Connections

NMOS CMOSIN
TRANSMISSION Pull-high CMOS ouUT OSCILLATOR 1

GATE

EN-----
OSCILLATOR 2 NMOS TRANSMISSION GATE
PROTECTION-DIODE
—1_

X1 x2 L

E Voo

Rev. 1.10 3 January 24, 2003



HOLTEK ; ; HT12A/HT12E

Absolute Maximum Ratings

Supply Voltage (HT12A) ........... Vg5-0.3V to Vgg+5.5V Supply Voltage (HT12E) ..o ~-0.3V to 13v
Input Voltage ............cococvvi s Vs5-0.3 to Vpg+0.3V Storage Temperature ............cccceeeeennn. -50°C to 125°C
Operating Temperature......................... -20°C to 75°C

Note: These are stress ratings only. Stresses exceeding the range specified under "Absolute Maximum Ratings” may
cause substantial damage to the device. Functional operation of this device at other conditions beyond those
listed in the specification is not implied and prolonged exposure to extreme conditions may affect device reliabil-
ity.

Electricat Characteristics

HT12A Ta=25°C
7 Test Conditions
Symbol Parameter Min. Typ. Max. Unit
Vbo Conditions
Voo Operating Voltage = — 2.4 3 5 \%
3V — 01 1 uA
IsTe Standby Current Oscillator stops /7 b= R
5V = 0.1 1 A
| o 3Vl Noload - 200 400 pA
DD Operating Current - -
5V jascmAiskHz /= 400 800 pA
Vou=0.9Vg0 (Source) -1 -1.6 -— mA
Ipout Output Drive Current 5V
Vor=0:1Vgp (Sink) 2 3.2 = mA
Via “H” Input Voltage 3 — 0.8Vpp — Voo
Vi “L" Input Voltage X A 0 ¢ 0.2Vpp
D8~D11 Puli-high
V) = L
Roata | Resistance 5V paTATOV 150 300 {¢]
HT12E Ta=25°C
> Test Conditions |
Symbol Parameter =4 Min. Typ. Max: Unit
Voo Conditions
Voo Operating Voltage -3 - 2.4 5 12 \
3V o 0.1 1 pA
Iste Standby Current Qscillator-stops '
12V — 2 4 pA
3V - 40 80 HA
Ino Operating Current —--—-4.Ne load, fpg=3kHz -
12V = 150 300 pA
Von=0.9Vpp (Source} -1 -1.6 — mA
loout Output Drive Current 5V = " -
VoL=0.1Vgp (Sink) 1 1.6 — mA
Vin "H" Input Voitage — — 0.8Vpp — Voo W
Vi "L" Input Voltage — —_ 0 — 0.2Vpp v
fosc Oscillator Frequency 5V | Roge=1.1MQ — 3 — kHz
Rre TE Puti-high Resistance 5V | Vie=0Vv — 15 3 MO

Rev. 1.10 4 January 24, 2003



HOLTEK HT12A/HT12E

Functional Description

Operation

The 2'? series of encoders begin a 4-word transmission cycle upon receipt of a transmission enable (TE for the HT12E
or D8~D11 for the HT12A, active low). This cycie will repeat itself as jong as the transmission enable (TE or D8~D 11} is
held low. Once the transmission enable returns high the encoder output completes its final cycle and then stops as
shown below.

i I
—{ & < 1word
Encoder
oouT

T it
[4— 4 words —p je—- Cgﬂ’!‘lf"u"é&%?y —»le— 4words —p]

Transmission timing for the HT12E

D8~-D 11 ] I
Keay-in

—| {- < tword
-»| |4 1word f¢— = Transmitted B e 1word

Continupusly

Transmission timing for the HT12A (Uﬁ=FIoating or'VDD)

D8~D11 I | |
Key-in (all data=1)

| |4 <1 word {4 7 wards |
Encoder
Transmitted
—»! e 7 words 9 le— Contintiouely ~—»{ |4 1word

1 word (all data=1}

Transmission timing for the HT12A (LIH=VSS)

Information Word

If L/M=1 the device is in the latch mode (for use with the latch type of data decoders). When the transmission enable is re-
moved during a transmission, the DOUT pin outputs a complete word and then stops: On the other hand, if L/M=0 the de-
vice is in the momentary mode (for use with the momentary type of data decoders). When the transmission enable is
removed during a transmission, the DOUT outputs a complete word and then-adds 7 words all with the "1 data code.

An information word consists of 4 periods as illustrated below.

—p g~ 1/3 bit sync. period

“4———  pilot period (12 bits) ~ —— 4~- address code periad —)-1— da;l)zr‘i:gge —h

Composition of information

Rev. 1.10 5 January 24, 2003
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Address/Data Waveform

Each programmable address/data pin can be externally set to one of the following two logic states as shown below.

oo TUUULAUUINUUUUL
we | T JL T[]

o | ] S B

Address/
> Data Bit

Address/Data bit waveform for the HT12E

fosc R l

kH
“One” I ” I m[mm* ggmezr
Data BH[

- DataBit " 4

| one [T e = =T
el e

+ Address Bit -

Address/Data bit waveform for the HT12A

The address/dala bits of the HT12A are transmitted with a 38kHz carrier for infrared remote controlier flexibility.

Address/Data Programming (Preset)

The status of each addressidata pin can be individually pre-set 1o logic "high” or “low”. If a transmission-enable signal
is applied, the encoder scans and transmits the status of the 12 bits of address/data serially in the order A0 to AD11 for
the HT12E encoder and AQ to D11 for the HT12A encoder.

During information transmission these bits are transmitted with a preceding synchronization bit. If the trigger signal is
not applied, the chip enters the standby mode and consumes a reduced current of less than 1A for a supply voltage of
5V.

Usual applications preset the address pins with.individual security codes using DIF switches or PGB wiring, while the
data is selected by push buttons or electronic switches,

The following figure shows an application using the HT12E:

7

08C1.. 0SsC2

Transmission

DOUT ™ radium

VDD A0 A1 A2 A3 A4 A5 AG A7 VSS TE ADS ADS AD10 AD11

o
oo
S™o

Voo *

VS8S

Rev. 1.10 6 January 24, 2003
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HT12A/HT12E
The transmitted information is as shown:
Pilot AO Al A2 A3 Ad A5 A6 A7 ADB ADS | AD10Q | AD11
&
Sync. | 1 0 1 0 0 0 1 1 1 1 1 0

Address/Data Sequence

The following provides the address/data sequence table for various models of the 2'2 series of encoders.

Address/Data Bits

T T o
0 1 i 2 3 4 5 6
AD Al i A2 A3 Ad A5 A6
AD A1 A2 A3 A4 A5 A6

7 8 9 | 10 | 11
SRS S U S - B L.
A7 D8 D9 | p1o | b1t
A7 ADS AD9 | AD1O | AD11

Transmission Enable

For the HT12E encoders, transmission is enabled by applying.a {ow signal tothe TE pin. For the HT12A encoders,

transmission is enabled by applying a low signal to'ene of the data pins D8~D11.

Two Erroneous HT12E Application Circuits

The HT12E must follow closely the application circuits provided by Holtek (see the “Application circuits”).

* Error: AD8~AD11 pins input voltage > Vpp+0.3V

08C2 VDD
OscH AD11
TE AD10
vES AD9
ADE | —¢
HT12E

* Error: The IC's power source s activated by pins. AD8~AD11

ﬁ%l"l“l"l

2V

i2v

o

0sc2 VDD
08C1. AD11
TE AD10
ADS
V5SS
ADS
HT12E

CEEt

0

[¢]

Rev. 1.10
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HT12A/HT12E

Flowchart
* HT12A

Standby mode

Data enable?
Yes

Data with carrier
seral output

Data still enabled 7

4

Send "1" 7 times for
all of the data codes

Send the
last code

5 |

*« HT12E

Power on

Transmission
enabled ?

4 data words
transmitteg

Standby mode

Transmission
still enabled

4 data words
transmitted
continuously

h___

Note:  D8~D11 are lransmission enables of the HT12A.
TE is the transmission enable of the HT12E.
Rev. 1.10 8 January 24, 2003
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Oscillator Frequency vs. Supply Voltage

fosc
{Scale)

Rosc ()
7.00 -
‘ ' - 470k

, 510k
6.00 .

4.00

{3kHZ}3.00

2.00

1.00 - - g

1 s i | i i L 1 i

11 12 13 Voo (V 0C)

N
w
=
o
o
~
[
5=}
i3
(=]

The recommended oscillator frequency is foscp (decoder) = 50 fosce (HT12E encoder)

3 ?; fosce (HT12A encoder)

Application Circuits

Yoo 1000
N

o1 AD voD 8 Da ooy -~ w18 ?
\°‘§ A1 DOUT :; N A~ pOUT|I7 4
o3 A2 X1 4 100pF A oscilis
>4 A3 ol T li-(i 100pF 502 &
oA oMl oo 4 A4 TE 425
o8l a5 pri|l3 = | a5 a1
o] A6 pig|? g a6 ADtofiZg
| politl = | A7 apg g

vss  psjlo g | vss  apsfllg

HT12A 77 HT1ZE

Rev. 1.10 9 January 24, 2003
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HT12D/HT12F
2'2 Series of Decoders

Features

» Qperating voltage: 2.4V~12V

+ | ow power and high noise immunity CMOS
technology

* Low standby current

+ Capable of decoding 12 bits of information
* Binary address setting

* Received codes are checked 3 times

¢ Address/Data number combination
- HT12D: 8 address bits and 4 data bits
- HT12F: 12 address bits only

Applications

s Burglar alarm sysiem

* Smoke and fire alarm system
+ Garage door controliers

* Car door controllers

General Description

The 2'? decoders are a series of CMOS LSis for remote
control system applications. They are paired with
Holtek's 2'2 series of encoders (refer 1o the encoder/de-
coder cross reference table). For proper operation, a
pair of encoder/decoder with the same number of ad-
dresses and data format should be chosen.

The decoders receive serial addresses and data from a
programmed 2'2 series of encoders that are transmitted
by a carrier using an RF.or an/IR transmission medium.
They compare the serial input data three times continu-

Selection Table

= Built-in oscillator needs only 5% resistor
» Valid transmission indicator

+ Easy interface with an RF or an infrared transmission
medium

+  Minimal external components
« Pair with Holtek's 2'2 series of encoders
* 18-pin DIP, 20-pin SOP package

+ \Car glarm system

* | Security system

s Cordless telephones

* Other remote control systems

ously with_their locai addresses. If no. error or un-
matched codes ‘are found, the input data codes are
decoded and then transferred to the output pins. The VT
pin also goes high to indicate a valid transmission.

The 2'2 series of decoders are capable of decoding
informations that consist of N bits of address and 12-N
bits of data. Of this serigs, the HT 12D is arranged to pro-
vide 8 address bits and 4 data bits, and HT 12F is used to
decode 12 bits of address information.

Function Data
Ad:llress Oscillator Trigger Package
Part No. e 0. No. | Type 7
HT12D 8 4 L RC oscillator DIN active "Hi".'! 18DIP, 20S0OP
HT12F [ 12 0 - REC oscillater | DIN active”Hi | 18DIP, 20SOP

Notes: Dala type: L stands for latch type data output.

VT can be used as a momentary data output.

Rev. 1.10

November 18, 2002
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HT12D/HT12F
Block Diagram
05C2 0SCt
--------- O ;
TN
‘ Osciltator ].—_—pl Divider ]—» e —:bc’:)D ‘
i > Register atcl ircu! _;’(;) ata

DIN O] Buffer ;iData Delector]— l

Sync. Detector < 'F'{ Comparator Control Logic

Comparator

o f

v v Y
‘ Transmission Gate Circuit | Buffer ’—’() VT

Address vBD  VSS

Note: The address/data pins are available in varicus combinations (see the address/data lable).

Pin Assignment

8-Address 8-Address 12-Address 12-Address
4-Data 4-Data 0-Data 0-Data
NCC 4 20[ANC Wa Nes, 20PING
Ao 187 VDD A0 2 19 [J VDD AD (1 181 vbD AoL] 2 157 vDD
A2 17VT A3 18 [VT A1) 2 17[3VvT Al 3 18[IVT
A2003 18[10osc1  A20]4 177108CY - A2[{3 16[20sC1 A2 4 1713 0sC1
A4 t5[J0se2  A3Ys 16[1osc2 - (A4 15[308C2 - A3[]s 16 L1 OSC2
A4[]5 14 [T DIN Ad6 15[ DIN A5 14 [DDIN Ad]) e 15 3.DIN
A5(16 130 D11 AS{]7 1471 011 A5[]6 131 3A11 As[17 14 DAt
A6 )7 120010 A8 8 1303010 ASC]7 128010 As[] 8 130410
ATC]8 110039 ATCg 12108 A7[7]8 1111 A9 AT ]9 12[JAS
vss[ e 10{0 08 vss Tl 1o 117308 VSS5[}9 1001A8 v3s{]10 11 1A8
HT12D HT12D HT12F HT12F
—18 DIP-A —20 SOP-A —18 DIP-A - 20 SOP-A
Pin Description
: Internal -
Pin Name o Connettion Description
N Input pins for address A0~Al1/setting
AD-ATT (HT12F) NMOS These pins can be-externally set to VSS or left open.
I -
AO-AT (HT12D) Transmission Gate . jnout pins for address AO~AT selting
These pins can be externally set to VSS or teft open.
D8~D11t (HT12D) 8] CMOS OUT Qutput data pins, power-cn state is low.
DIN | CMOS IN Serial data input pin
vT o] CMOS oUT Valid transmission, active high
OSCt | Oscillator Oscillator input pin
OSC2 O Oscillator Oscillator output pin
VSS —_ — Negative power supply, ground
VDD _— —_ Positive power suppl
Rev. 1.10 2 November 18, 2002
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Approximate internal connection circuits

NMOS
Transmission Gate CMOS OUT CMOS IN Oscillator

ﬁ——D "{>0—D [j—{><} OSE}?D—__L‘D‘E“IMOSCZ

Absolute Maximum Ratings

Supply Voftage ..., 0.3V 13V Storage Temperature .............o.occen..... -50°C to 125°C

Input Voltage .........cccciiveinec s Vg5~0.3 to Vpp+0.3V Operating Temperature........................... -20°C to 75°C

Note: These are stress ratings anly. Stresses exceeding the range specified under "Absolute Maximum Ratings” may
cause substantial damage to the device. Functional operation of this device at.other conditions beyond those
listed in the specification is notimplied and prolonged exposure to'extreme conditions:may affect device reliabil-

ity.
Electrical Characteristics Ta=25°C
Symbol Parameter A & Min. | Typ. | Max. | Unit
Voo Conditions
Voo Operatin§ Voltage = \— 24 5 12 A
5V — 01 1 uA
Istg Standby Current Oscillator stops
12v oo 2 4 pA
oo Operating Current 5V | Notoad, fosc=150kHz | 200 400 nA
o Data Output Source Current (D8~D11) | 5V | Vou=4.5V =1 -16 - mA
Data OQutput Sink Current (D8~D11) 5V | Vg, =0.5V 1 16 — mA
_|v; o ;/T QOutput Source Current = Von=4.5V - B -1.6 — mA
VT Output Sink Current Vo =05V 1 16 et mA
Vm "H" Input Voltage & 5V — 35  — 5 \4 ]
Vie "L" Input Voltage 5V _\>”) 0 - J v
fosc ) Oscillator Frequency 5V Rpsc=51k() — 150 - kHz

Rev. 1.10 3 November 18, 2002
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HT12D/HT12F

Functional Description
Operation

The 2" series of decoders provides various combina-
tions of addresses and data pins in different packages
s0 as to pair with the 212 series of encoders.

The decoders receive data that are transmitted by an
encoder and interpret the first N bits of code period as
addresses and the last 12N bits as data, where N is the
address code number. A signal on the DIN pin activates
the oscillator which in turn decodes the incoming ad-
dress and data. The decoders will then check the re-
ceived address three times continuously. If the received
address codes all maich the contents of the decoder's
local address, the 12N bits of data are decoded to acti-
vate the output pins and the VT pin is set high to indicate
a valid transmission. This will last unless the address
code is incorrect or no signal is received.

The output of the VT pin is high only when'the transmis-
sion is valid. Otherwise it is always low.

Qutput type

Of the 2'? series of decoders, the HT12F has no data
output pin but its VT pin can be-used as.a momentary
data output, The HT12D, on the other hand, provides 4
latch type data pins whose data remain unchanged until
new data are received.

Flowchart

The oscillator is disabled in the standby state and acti-
vated when a logic “high” signal applies to the DIN pin.
That is to say, the DIN should be kept low if there is no
signal input.

Power on
—*4

Standby mode

L

No Disable VT 8
ignore the rest of
this word
Yes 4

Address bits
matched ?

Yes

————

previous stored
data ?

Part 1 Data | Address | Output | Operating Of?ic;imis
No. | Pins | Pins Type Voltage poung,
HT12D0 4 8 Latch 24V=-12V —————————®| Yes
HT12F 0 12 . 2.4V~12v Latch data
o output &
activate VT
Address or
data error?
Yes
Decoder timing
Encoder I-——-——:
Transmission I
Enable
—» |4 <1 word
Encoder ‘
DOUT l
{4— 4words | B f— E&?.ﬂﬁﬁ‘g‘ﬁ%?y ——d{d— 4 words —9| 5
|| 2" clocks 4| 2" clocks
Oecoder VT ‘ \ |
[ check —» j¢— check —#
Latched x
Data Cut (
Rev. 1,10 4 November 18, 2002
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HT12D/HT12F
Encoder/Decoder cross reference table
Package
D:::?qe;‘s Data Pins Address Pins vT Pair Encoder Encoder Decoder
(8]]34 SoP Dip SQP

HT12A

HT12D 4 8 N KT12E 18 20 18 20
| HT12A

HT12F [ 0 12 N HT42E 18 20 18 20

Address/Data sequence

The foilowing table provides address/data sequence for various models of the 2'? series of decoders.

Address/Data Bits
Part No, t-— e ooy g
0 1 2 ;3 4 5 6 7 8 9 10 11
HT12D AO Al A2 [ A3 Ad AS AB A7 D8g D9 D10 D11
HT12F AQ Al A2 i A3 A4 A5 AB A7 AB A9 A10 | A1
e L
Oscillator frequency vs supply voltage
fosc
(Scale)
Rasc ((3)
400 ; 2 i«
: 27kQ
3.50
30k0
‘ © A3k
3001 - . 36k
39k¢)
43k
2.50
47k
S1kQ
2.00 = (56k(2
62k
. BBKO
! 75k
1.50 82K
100k
(100kHz)1.00 ‘ 120K€2
150k
180k02
220k
0.50 -
0.25
2 3 4 5 6 7 8 9 10 1 12 13 VDD {VDC)
Note:  The recommended oscillator frequency is foscp (decoder) = 50 fosce (HT12E encoder)
= -3! fosce (HT12A encoder).
Rev. 1.10 5 November 18, 2002
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Application Circuits

Mu My
e }— ([ |

Voo
Voo

AQ wooje? ~o—ag VDD Jm

17

HT12D/HT12F

R

A1 VI——0 oA VIE0
oo ) A N mﬂ

Rosc Rosc
A3 oscz2}13 o a3 oscz|'3

14

h
-
-y

A4 DIN |-t >0 Ag DINF" o
AS Y] LEBGY ~o-8l a5 AE S~
A6 p1ob2 o o a6 A1012_5~o
A7 popl o S8z Py AEEDS Y
VSS oY LG vss asll_ 5o
HT12D HT12F 7
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