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A. General Description —

The HT-1315 is a presettable electronic timer to control the power ON/OFF
of electrical devices such as Christmas lights, electric fans, mosquito repellers,
relays etc. Seven presettable time intervals are available and three different
kinds of trigger source can be selected by the user. The HT-1315 has two
outputs, a TRIAC driving output and an output for driving a relay or an LED.
It is fabricated on a single LSI chip using Holtek’s LOVAG process technology.

Initially, the HT-1315 stays idle, both outputs OUT and TRIAC being inactive,
and waits a trigger from an external source. Once a trigger is received, the
HT-1315 will reset the timer and activate the output OUT and TRIAC, driving
the relay and TRIAC respectively. The HT-1315 will go back to it's idle state
after a presettable timer intervals has been reached. The interval is determined
by pins SW1~6.

The HT-1315 also has a Mask between-trigger-time to define the duration of
off time between two effective trigger source. The duration is configured by
pin BK.

B. Features —

e Operating voltage: 3V~5V
e Uses RC oscillator or Crystal oscillator
e Oscillator frequency: 32KHz (R=560K)
e Seven time intervals: 0, 2, 4, 6, 8, 10, 12hr
e 3 kinds of trigger:
x Level hold: connect LEVEL pin to VS8SS
% 8ingle shot: inputs a negative pulse at ONESHOT pin, the width
of pulse is 60ms
* GDS: photo-resistor CDS unlighted for 20 second
e Uses external RC to implement power on trigger on ONESHOT pin
e 2 values of Mask between-trigger-time: 6 and 12 hours-sets
e Any trigger activated will reset timer
e Two outputs: TRIAC, ouT
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C. System Block Diagram —

0SCl —Q— O T
0SCO €+0O— TIMEBASE !
XI —Q—] C?iffit (4K, 1K, 32 & 8Hz Q> T2
XO 40— 40sec, 2min & 2hr) < o’ — vSS
SEL —QO—> i
<+O— VDD
L I \
CDS —Q—»
ONESHOT —Q—
LEVEL —Q—» @—»out
SW[1-6] —O—> Input N Timer Control Output
- Y Control 0,2,4,6,8,10,12 hr Control o
BK —O—» ( ) —O—» TRIAC
TEST —O—»
zc —Q—»
D. Pin Assignment —
vss [ 1 ~ 18[Jvop
vss (11 ~ 16[]vDD TRIAC [] 2 17 [ Josco
TRIAC [] 2 15 [_] 0SCO ouT 3 16 [_Joscl
out [] 3 14 [J osci cos [ 4 15 Jzc
cos [] 4 13[]zc ONESHOT L[| 5 14 [_]TEST
ONESHOTL | 5 12 ] TEST LEVEL[ | 6 13 [J swe
LEVEL[ ] 6 11 ] swa 2] 7 12 []swa
T2 7 10 [] sw2 T1[] 8 11 [Jsws
T1[] 8 9 [ swi1 swil] o 10 [] sw2
16 DIP 18 DIP
Bk (11 >~ 24[Jvop
sEL ] 2 23 [J osco
vss []1 ~ 20[JvpD vss [] 3 22 ] oscl
Nc [] 2 19 Josco TRIAC [ 4 21 [Jzc
TRIAG [] 3 18| _Joscl out []s 20 NG
out []4 17 ]zc cos[]s 19 [_]TEST
cos [] s 16 [ _JTEST ONESHOT [ 7 18 ] sws
ONESHOT [| 6 15 [] swe LEVEL [ | 8 17 ] sws
LEVEL [] 7 1a[_]sws xo[]e 16 ] swa
T2 []s 13 [ ] sw4 x1 [] 10 15[ ] swsa
T[] 12 ] sw3 T2 ] 11 14 [ ]sw2
swi [] 10 11 [ ]sw2 T[] 12 13 [ ] swi1
20 DIP/SOP 24 DIP/SOP/SKINNY
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E. Pad Assignment & Position —
Ooooodn
23 22 21 20 19 18
(R 170
=2
Os 0.9 16
L4 157
14[]
Os
7 8 9 10 11 12 13
Os OOOO O
Chip size: 94 x 107 (mil)?
Unit: mil
Pad No.| Symbol X Y Pad No.| Symbol X Y
1 SW4 —-41.0 23.8 13 ouT 41.0 —47.6
2 SW5 —-41.0 13.9 14 CDS 41.0 -17.3
3 SWe —-41.0 4.1 15 ONESHOT | 41.0 -7.2
4 TEST —-41.0 -5.7 16 LEVEL 41.0 2.9
5 ZC -41.0 —25.4 17 X0 41.0 23.1
6 0OScClI —-41.0 —-47.6 18 Xl 15.3 47.6
7 0OSCO -22.8 —-47.6 19 T2 55 47.6
8 VDD -13.0 —-47.6 20 T1 —-4.4 47 .6
9 BK -3.2 —-47.6 21 SWi1 -14.2 47 .6
10 SEL 6.7 —-47.6 22 Sw2 —24.1 47.6
11 VSS 16.5 —-47.6 23 SW3 -32.1 47.6
12 TRIAC 26.4 —47.6
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F. Absolute Maximum Ratings —
Parameter Symbol Minimum Maximum Unit
Supply Voltage VbD -0.3 5.5 \Y
Input Voltage Vi VS8S-0.3 VDD+0.3 \Y%
Storage Temperature Tsta =50 125 °C
Operating Temperature Top —20 70 °C
G. D.C. Characteristics — Ta=25°C
Symbol Parameter Test Condition Min. | Typ. |Max.| Unit
VDD Operating voltage |VDD Condition 3 — 5 \Y
No Load, Crystal
3V fsys=32KHz 8 10 WA
Ipp Operating current 3V No Load, . o5 S
R=560KQ
5V fsys=32KHz — 50 — | pA
3V — — 1 UA
IsTDBY Stand_by current —
5V — — 2 | pA
| OUT output 3V VoL=2.7V -0.3| -0.6 — mA
OH1 .
drive current 5V VolL=4.5V -0.7 1.2 _ mA
| OUT output 3V VoL=0.3V 0.9 2.1 — | mA
oL1 .
sink current 5V VoL=0.5V 23| 51 | — | mA
| TRIAC output 3V VoL=2.7V -06| -1.0 — mA
OH2 .
drive current 5V VoL=4.5V 11| =20 | — | mA
| TRIAC output 3V VoL=0.3V 1.5 3.1 — | mA
oL2 .
sink current 5V VoL=0.5V 35| 70 | — | mA
— BK, SEL 32 43 100 | kQ
RpPH1 Pull-high resistance ONESHOT
— LEVEL, SW[1-6] 100 370 1000 | kQ
CDS threshold
Veos voltage o o — |V2Vop| — v
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H. A.C. Characteristics — Ta=25°C

Symbol Parameter Test Condition Min. | Typ. | Max. Unit
RC R=560KQ — 32 — KHz

fsys System clock
Crystal Oscillator | — 32 — KHz

Debounce time
tDEB of ONESHOT fsys=32KHz — 60 — ms
tcps |Unlighted time for CDS fsys=32KHz — 20 — S

I. Pad Description —

Pad No.| Symbol 170 Function
These inputs pin are wused to configure the
21~23 SW1~3 presettable time |.ntervals of the HT-1315. Seven time
| intervals are available (0, 2, 4, 6, 8, 10, 12hr) and
1~3 SW4~6 . ;
can be reconfigured at any time except Mask
between-trigger-time. Internal pull-high.
4 TEST I |For test mode selection pin. Internal pull-high.
This pin is an AC input pin to synchronize the output
5 7C | trigger pulses from the TRIAC pin with an AC source.
There are internal clamping diode to protect the input
pin.
7 0OSCO O |For RC oscillator input and output. If crystal oscillator
6 OSCI I |is configured, OSCI is connected to VDD.
8 VDD I |For positive power supply.
This pin is used to configure the Mask between-
9 BK | trigger-time of HT-1315. Two durations are available
(Hi for 6&hr, Low for 12hr) and can be reconfigured
at any time. Internal pull-low.
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Pad No.| Symbol /0 Function
This pin is used to decide whether the RC or crystal
10 SEL I |oscillator is in operation. (Hi for crystal, Low for RC).
Internal pull-low.
11 VSS | |For negative power supply.
This is an AC output pin which used to produce a
12 TRIAC O |positive trigger pulse, synchronized with an AC source
to drive the TRIAC. In the idle state this pin is low.
13 ouT o This |§ a'n DC. output pin to drive the relay or LED.
The pin is active low.
For CDS sensor trigger input the unlighted time
14 CDS | |should be beyond 20s. If the CDS trigger input is
not used the pin should be connected to VDD.
T A For single shot trigger input the debounce time should
15 ONESHOT| | be beyond 60ms. Internal pull-high.
16 LEVEL I |For level hold trigger input. Internal pull-high.
17 XO O |For crystal oscillator input and output.
18 Xl | |Both SEL and OSCI are connected to VDD.
19,20 T2,TH O |For test mode output pins.
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J. Flowchart —

LEVEL=1, CDS=1, ONESHOT=1
OUT=1, TRIAC=0

<
<
y

»
Y

NO

LEVEL=0 ?

Active OUT, TRIAC|

Disable Timer

Inactive OUT

ONESHOT=0
for 60ms or

GDS=0 for 208

Active OUT, TRIAC
reset and
start timer

Is Presettable
Jimer Reached 2

Inactive OUT
TRIAC

Is Mask between-
trigger-time
reached ?

NO

% Presettable time is defined by SW1~6.
+x Mask between-trigger-time is configured by BK. (Hi for 6hr, Low for 12hr)
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K. Functional Description —

The HT-1315 is an interval timer which counts a fixed period, whose time is
determined by the condition of the external lines SW1~6. The HT-1315 has
seven time intervals from 0~12 hours programmable (0, 2, 4, 6, 8, 10, 12hrs)
by the inputs SW1~6. The user can configure the SW1~6 at any time except
the Mask between-trigger-time. During the Mask between-trigger-time, any con-
figuration [except OFF configuration] of SW1~6 has no effect on HT-1315. The
following table shows the inputs and the corresponding hour setting.

SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | Hours Setting
X X X X X X 0 hour (OFF)
0 X X X X X 2 hours
X 0 X X X X 4 hours
X X 0 X X X 6 hours
X X X 0 X X 8 hours
X X X X 0 X 10 hours
X X X X X 0 12 hours

Note: The X represents open and all SW pins are internally pulled high.

There are 2 outputs both simultaneously active during this fixed period. One
line named TRIAC can deliver three positive trigger pulses, synchronised to
the 110V 60Hz supply, directly to an external TRIAC. The other line OUT is
a logic out line to drive a relay or other circuitry. In the inactive state OUT
will be high and TRIAC will be low. The outputs will be inactive at power
on reset or OFF configuration of SW1~6. The following graph shows the timing
signals.

NANAN VAN AN AN AN A N AN AN A WA
(VAR VAL VALVALVALVALVALVALV/ IAVARV/

IDLE STATE ON STATE IDLE STATE

<&
< L] Ll

ouT

AN 11811811 0 0 0 O 0 )
TRIAC —
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The trigger source to the HT-1315 can be any one of three inputs, a single-
shot input ONESHOT, a photoresistor CDS or the logic line LEVEL. For the
first two inputs described, once the trigger signal has been detected, the timer
resets to zero and begins counting and simultaneously the two outputs become
active. After the programmed time duration has been reached the device re-
turns to the inactive state. The device can only become active again once
the Mask between-trigger-time has been exceeded and another trigger signal
has been received. Trigger signals received during this mask programmed time,
fixed by the condition of the line BK, will have no effect. Note that the mini-
mum debounce time of the ONESHOT input is 60ms and the unlighted period
of CDS should be beyond 20 seconds for a suitable trigger signal. For the
LEVEL line, if activated by pulling low, it will ignore the timer restriction and
makes both outputs active. Allow it to return high again and the outputs return
to their inactive state. The LEVEL line has priority over the other trigger lines.

CDS or ONESHOT can trigger the HT-1315 by the following...

® Power on reset.

e After set SW[1~6] to OFF configuration.

e After a LEVEL trigger.

e After reaching the Mask between-trigger-time intervals.

The line BK is used to configure the Mask between-trigger-time which deter-
mines the duration of the between-trigger off time. During this duration, the
HT-1315 takes no action on trigger signals from CDS or ONESHOT. If BK
is high this time is set to 6 hours, otherwise it will be fixed at 12 hours.
The user can configure the BK pin at any time.

In the application diagram, pin ZC is connected to the AC line source by a
resistor. It is used to synchronize the output TRIAC with the 60Hz AC source.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HDLTEK# HT—1315 JAN.26.1994
S EASAR (IR IR D INTERVAL TIMER PAGE: 10

HOLTEK MICROELECTROMNICS INc.

L. Application Diagram —

(1) Application for LEVEL, ONESHOT, and CDS trigger input with RC oscillator

22K
ek vDD 24 — W —ig+—<ACTI0V]
CoS 2 gp. 0scoREAN ‘%_L IN40O1
Q1 h 3 22 X 47uF
47nF VSsS oscl :|\
| 4 TRIAC zct&
(o —2{our NC ﬁ 2.4M
cDS TEST —<AGOV ]
+3% 4 OoNESAOT  sweHe
4o~ o8 TEVEL swsHL—o
Rig =fxo swaHE8—0
15Kk 198 swaH2-0
e sw2H+o0
A2 14 swiHE—o
AT-1315 T

1. All resistors are 1/4W.
2. CDS sensitivity is adjusted by R4.

(2) Application for power on trigger with RC oscillator

22K
LOAD L vDD &4 — A\ —j g AC110V
M |_2 23 PBOK | _L IN4001
o p —5| SEL 0SCOF> o .
47nF 5| vss el py ~ j\ "
I 5| TRIAC ZC E'W\'—
(oK —1out NeE 2.4M
—7 CcDSs TEST 18 ACOV
- ONESHOT  swe
' —TEVEL  sws[L—o
A Axo swaHe0o
AN 10pF 19] swaH2o s
% T2 swz2H2o
=T sw1HE—o
HT-1315 7

1. All resistors are 1/4W.
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(3) Application for LEVEL, ONESHOT, and CDS trigger input with crystal oscillator

20K
LOAD ek vDD |4 l +—+—VW\—g——<ACT10V
cos L2 g oscolf& =5 | indoor
Qf o
3 2 & 4TuF
47nF 4| VSS 0sCl T
F 7] TRIAC ZCr2-
Jox —1out NC= 2.4M
cebs____ m —<_ACOV ]
——— TEST 18 ACOV
1275 ONESHOT  swe
c>—°/°—9 CEVEL SW517—O
R4§ &5 10| X° SWare
1.5K Tr—1Xl sw3——0
32K 14 17 sw2H4-0
A28 4 swiHd—o
HT-1315 7

1. All resistors are 1/4W.
2. CDS sensitivity is adjusted by R4.

(4) Application for LEVEL, ONESHOT, and CDS trigger input to drive a relay with
RC oscillator

VDD
I}%I DS —; BK VDD gg l
> -2 SEL 0SCo
i VSS osmngI —;—+3V o
22k TRIAC zC o0 T_°vor
8550 AW—2 BT NC[2d
ﬁ ——2/TDS TEST[ 2
—O 0— ONESHOT Swe
48 TEVEL swsHL—o
c;[ RiS % X0 swaHE—0
1.5KS A0 sw3H2-o
O_T y % T2 swe2H4—o
2 128y swiHE—o0
relay| | = HT-1315 7

1. All resistors are 1/4W.
2. CDS sensitivity is adjusted by R4.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



