HOLTEK

HT2040A

Xmas Lights Controller

Features

* Operating voltage: 4.5V~5.5V

* 4 SCRsdirect drive outputs

* 10 groups for showing

* Up to 8 patterns for each group
¢ Demo function

General Description

The HT2040A is a low cost, low power CMOS
LSI for Christmas lights control applications.

There are 4 SCR outputs to control the lamps.
The lamps can be displayed in 10 different
ways, selectable by input keys. In addition all

Pin Assignment

* One key show function

* Upto 23 patterns can be programmed inside
e Buill-in PLL circuit

*  50Hz or 60Hz AC power supply applications

10 ways or groups can be displayed automat-
ically or sequentially by a single key function.

An internal PLL circuit permits synchronised
control of the SCRs at either 50Hz or 60Hz AC
supply voltage.
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Chip Size: 107x99 (mil)?
Orhe IC substrate should be connected to VDD
in the PCB layout artwork.
Block Diagram
TEST VDD
: S
SYNC Q_’ PLL | Sequence o Output L2
: 4 ROM "] Driver L3
cO—> L4
A 4 A 4
DK1 ¢ Pattern N Pattern
SK2 O_’ Input Control Control Table
K3O—»  Logic& Circuit
K4 O—»| Sequential
K5Q—> Address
K6 O_’ Generator
MODE O—»

3O

1 9th June '94



HDLTEK#

HT2040A
Pad Coordinates Unit: mil
Pad No. X Y Pad No. X Y
1 —46.47 -0.17 9 46.47 —23.89
2 —46.47 -7.01 10 46.47 -16.24
3 -46.47 -14.66 11 46.47 -4.51
4 -46.47 -32.22 12 46.47 42.59
5 -46.47  -42.59 13 35.17 42.59
6 -34.74  -42.59 14 23.86 42.59
7 38.82 —42.59 15 11.62 42.59
8 46.47 —42.59 16 -0.32 42.59
Pad Description
Pad No.|Pad Name | 1/0 Interngl Description
Connection
1 L4 o CMOS L_amp driving signal. Ger_lerate_s a high SCR trigger
signal to control the lamp intensity.
2 VDD | — Power supply (positive).
Demo function or Group-5 selection input. With MODE
connected to VSS or open, DK1 when momentarily
3 DK1 I CMOS connected to VDD will enable demo mode, i.e show all
Pull-Low |groups automatically from 1 to 10. With MODE
connected to VDD, will show Group-5 when the DK1
connected to VDD.
One key show or Group-6 selection. With MODE
connected to VSS or floating, SK2 when pressed
CMOS .
4 SK2 | Pull-Low momentarily shows the next group.
If the MODE pad is connected to VDD, connects SK2 to
VDD to show Group-6.
CMOS Group-1~Group-4 selection with MODE connected to
5~8 K3~K6 | VSS or floating. Group-7~Group-10 with MODE
Pull-Low
connected to VDD.
PLL synchronous signal input. The PLL circuit will be
9 SYNC | CMOS synchronised to the AC power supply. The system can
operate with a 60Hz or 50Hz AC power supply system.
10 C | NMOS For the low pass PLL filters.
11 VSS | — Power supply (ground).
CMOS MODE defines the two operating function for DK1, SK2
12 MODE 1 Pull-Low and K3~KB6.
Refers to the functional description for detail.
CMOS
13 TEST I pull-High For IC test only.
14~16 | L1~L3 o CMOS L.amp driving signal. Geperate?s a high SCR trigger
signal to control the lamp intensity.

2 9th June '94



HDLTEK#

HT2040A
Approximate internal connection circuit
CMOS OUT CMOS IN CMOS IN NMOS IN CMOS IN
(for L1~L4 pins ) Pull-Low (for C pin) Pull-High
VDD

Absolute Maximum Ratings
Supply Voltage........cccooeeiniiennnen -0.3V t0 5.5V

Input Voltage.................. Vss—0.3V to Vpp+0.3V

Storage Temperature
Operating Temperature

....—50°C to 125°C
...... —20°C to 75°C

Electrical Characteristics (Ta=25°C)
Test Condition . i
Symbol Parametar — Min. | Typ. | Max. | Unit
Vpp | Condition
VpD Supply Voltage — — 4.5 5.0 55 \%
Ibp Operation Current 5V | No Load — 300 600 LA
loL L1~L4 Output Sink Current 5V | VoL=0.5V 2.0 4.0 — mA
loH L1~L4 Output Source Current 5V | Von=4.5V -15 -22 — HA
ViH "H" Input Voltage — — 0.8Vbp — — \Y
ViL "L" Input Voltage — — — — 0.2Vpp \
F | s c AC 60Hz — 122.9 — KH
nternal System Frequenc — z
o8¢ y a y AC 50Hz — 102.4 —
Functional Description
The HT2040A provides 10 different ways of dis- MODE
playing the lamps, each of which is called a Select Pin
group. Within each group each of the 4 lamps Open or VSS vDD
has an individual display pattern. There are a active hiah . Show
total of 12 patterns available. The HT2040A g Group-5
therefore provides a very versatile and easy way DK1 Demo
of controlling the lamps. momentarily . .o —
Each group can be selected indivedually using Show
the DK1, SK2 and K3~K6 pins, with each pin active high — Group-6
having 2 functions, selectable by the condition SK2 -
of the MODE pin. In addition all group can be momentarily|One key show —
displayed automatically by connecting DK1 mo- . . Show Show
mentarilly to VDD with MODE connected to K3 (active high) Group-1 Group-7
VSS. The groups can also be selected sequen-
tially by connecting pin SK2 momentarilly to K4 (active high) Show Show
VDD with MODE connected to VSS. Group-2 Group-8
When power is turned on, the system will oper- K5 (active high) Show Show
ate in demo mode if MODE did not connect to Group-3 Group-9
VDD, otherwise, the system will show the as- K6 ive hiah Show Show
signed group that the corresponding pin is con- (active high) Group-4 Group-10

nected to VDD.

9th June '94




HOLTEK i ‘ HT2040A

Group List

Sp: 1x Sp: 2x Sp: 1x Sp: 2x
e: 4x Re: 8x Re: 4x Re: 8x
17.07s 17.07s

8.53s P6 P6
Sp: 1x Sp: 2x
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[Note: The Sp denotes the display speed of a pattern, and the Re denotes the times of repeat.
For example, the Sp: 1x means normal speed
the Sp: 2x means double speed
the Re: 1x only show once
the Re: 2x show twice of a pattern
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Lamp Pattern

The patterns determine the individual control ing degrees of lamp brightness from fully on to
of each lamp. These are a total of 12 different fully off, but patterns P7~P12 can only turn the

patterns.

lamps fully on or off.

Patterns P1 to P6 have the ability to offer vary-
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Application Circuit
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*Note: 1. The IC substrate should be connected to VDD in the PCB layout artwork.
2. R =47KQ/0.5W when the AC power supply is 110V
R = 91KQ/AW when the AC power supply is 220V.
Package form
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*Note: R = 47KQ/0.5W when the AC power supply is 110V
R =91KQ/1IW when the AC power supply is 220V.
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