HOLTEK

HT7606

Low Power PIR Controller

Features

Low stand-by current: 30pA (Max.)
Operating voltage: 4.5V~12V

24 DIP/SOP or 28 DIP/SOP
Built-in amplifiers and comparators
An LED trigger indicator

Relay driver output

TRIAC driver output

Applications

¢ PIR light controllers
* Motion detectors

General Description

The HT7606 is a single-chip low power PIR
(pyroelectric infrared) controller LSI imple-
mented in the CMOS technology. The low power
feature makes the chip suitable for either AC (2
wires) or battery powered applications.

The HT7606 is equipped with operational am-
plifiers, a comparator, a signal stretcher, a
timer, zero cross, control circuit, a voltage regu-
lator, and an on-chip oscillator. When the chip
detects a PIR signal whose level is greater than
the pre-set level of the comparator, the output
drivers are activated to turn on an LED indica-
tor, Relay, and TRIAC respectively. The turn on
duration of the relay and TRIAC is divided into
two ranges (long/short by bonding option), and
is adjustable within the selected range. A CDS

¢ Two ranges of adjustable output duration:
- “Long” range: 48~1536 seconds

- “Short” range: 4~128 seconds

Beep before system active

CDS input pin

Mode selection input (Toggle)

AC 2-wire system application

¢ Burglar alarm systems
Door bell systems

pin is provided to disable the system during
daytime. The power-on delay can be set to 24,
40, 56, or 72 seconds by mask option. During the
power-on delay time, the relay and LED out-
puts are disabled but the TRIAC outputs are on
a 30% duty cycle. After the power-on delay, the
BUZ pin outputs a group of 6 pulses, the TRIAC
turns off, and the system is then ready to detect
input signals.

The MODE pin is used to select the output
mode between ON or PIR-AUTO (toggle, posi-
tive edge trigger).

The HT7606 is enclosed in either a 24 pin
DIP/SOP or 28 pin DIP/SOP depending on the
function offered.
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Pin Assignment
TESTB 1 ™ 28 [JRSTB
- - vss [z 27 [ OP30
oscso1 24 [Joscsl oscso 1 24 [JOSCSI TRIAC ] 3 26 [JOP3N
oscoold2 23 [JcDs oscbo2 23 [JCDSs RLYB 4 25 [JOP2N
oscDI3 22 dLED oscDI3 22 [ALED BUzOs 24 [ 0OP20
zcO4 21 @dBUZ zc4 21 ABUZ LEDB 6 23 JoP3P
MODE [ 5 20 [JRLYB MODE 5 20 dTRIAC cos7 22 [JopP2pP
vDD [ 6 19 [JVSs vDDb[6 19 [ VSs oscsis 21 [JOoP10
GATEL]7 18 [ TESTB GATEL]7 18 [ TESTB oscso o 20 JOPIN
DRAIN[]8 17 (1 RSTB DRAIN []8 17 [JRSTB oscpo 10 19 JOP1P
NF 9 16 [ OP2N NF] 9 16 [JOP2N oscol 11 18 ] VEE
VEE[]10 15 [1OP20 VEE[]10 15 [1OP20 zcO12 17 ONF
orP1P[ M1 14 [J OP2P oP1P[]11 14 [1OP2P MODE [ 13 16 [J DRAIN
oPIN[]12 13 [ OP10 OPIN[]12 13 [dOP10 vDD [ 14 15 [J GATE
HT7606A (SHORT) HT7606C (SHORT) HT7606S (SHORT)
HT7606B (LONG) HT7606D (LONG) HT7606L (LONG)
Relay Version TRIAC Version — 28 DIP/SOP
— 24 DIP/SOP — 24 DIP/SOP
Block Diagram
OP20 VDD VSS
GATE ()—>—| PMOS Buzzor S suz
DRAIN v Driver
OoP2P Q—p——+ >
i _ Comparator Latch LED
OP2N q)_>_ oP2 Bt Y - Circuit > Driver —>QLEDB
OP10 Q:
OP1P ¢—>—+
OPIN Q—p——- > Delay Relay | &Ry
i OP1 Circuit Driver
0P30 O
OP3N O—>—>_
E b—>|
H OP3 Zero Cross TRIAC
{ — Circut | 3l Driver P TRIAC
VEE O
L || L
oscst : System OSC
g ' Vi l
0SCSO
H Control Test
OSCDI &__1: Circuit Cirouit  [€ P TESTE
X Delay OSC
0sCDO G \j)
H O T e g S g S S
s zc RSTB MODE CDS
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Pin Description

HT7606 24 Pin DIP/SOP Version

Pin Name
Pin No. IO Internz.ul Description
A,B | C,D Connection

1 0OSCSO (0] — System oscillator output terminal (16 KHz Typ.)
Delay oscillator output terminal

2 OSCDO (0] — The frequency can be altered by an external
resistor.
Delay oscillator input terminal

3 OSCDI I — The frequency can be altered by an external
resistor.

4 ZC I CMOS Zero crossing input, schmitt trigger input

5 MODE I CMOS ON or .PIR—AUTO toggle selection input (positive
edge trigger)

6 VDD I — Positive power supply

7 GATE I PMOS IN |Independent PMOS gate terminal

8 DRAIN (0] — Independent PMOS drain terminal

9 NF I CMOS Negative feedback input of an internal regulator
Output of an internal regulator

10 VEE 0 NMOS This pin is set as output voltage externally.

11 OP1P I CMOS Noninverting input of OP1

12 OP1N I CMOS Inverting input of OP1

13 OP10 (0] NMOS Output of OP1
Noninverting input of OP2, internally

14 opP2P I CMOS This pin is connected to the center of the comparator
window.
Output of OP2

15 OP20 0 NMOS This pin is internally connected to a comparator.

16 OP2N I CMOS Inverting input of OP2

PMOS . . .

17 RSTB I Pull-High Chip reset input, low active

18 TESTB I Pull-High Input l9w to this pin speeds up an internal counter
by 64 times.

19 VSS I — Negative power supply (GND)
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Pin Name

Internal

Pin No. 1/0 . Description
A,B C,D Connection
TRIAC Output to drive the TRIAC
20 0 CMOS The output is a pulse output when active.
RLYB Output to drive an external transistor, active low
21 BUZ (0] CMOS Output to drive a piezo buzzer
22 LEDB (o) NMOS . | Output to drive the LED, open drain, active low
Open Drain
Input pin of CDS, schmitt trigger
23 CDS I CMOS The input high can disable the outputs (RLYB and
TRIAC).
24 OSCSI I — Input terminal of a system oscillator (16 KHz Typ.)
HT7606 28 Pin DIP/SOP Version
Pin No.| Pin Name |1/O Intern::xl Description
Connection
1 TESTB I Pull-High Input IF)W to this pin speeds up an internal counter
by 64 times.
2 VSS I — Negative power supply (GND)
Output to drive the TRIAC
3 TRIAC 0 CMOS The output is a pulse output when active.
4 RLYB (0] CMOS Output to drive an external transistor, active low
BUZ (0] CMOS Output to drive a piezo buzzer
6 LEDB (o) NMOS . | Output to drive the LED, open drain, active low.
Open Drain
CDS input, schmitt trigger
7 CDS I CMOS Its input high can disable the outputs (RLYB and
TRIAC).
8 OSCSI I — System oscillator input terminal (16KHz Typ.)
9 OSCSO (o) — System oscillator output terminal (16KHz Typ.)
Delay oscillator output terminal
10 OSCDO (0] — The frequency can be altered by an external
resistor.
Delay oscillator input terminal
11 OSCDI I — The frequency can be altered by an external
resistor.
12 ZC I CMOS Zero crossing input, schmitt trigger input
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Pin No.| Pin Name |T/O Ciz:f‘:;?})n Description
13 MODE I CMOS Sdl\;eotl;- i];’;];{;)AUTO toggle selection input (positive
14 VDD I — Positive power supply
15 GATE I PMOS IN |Independent PMOS gate terminal
16 DRAIN (o) — Independent PMOS drain terminal
17 NF I CMOS Negative feedback input of an internal regulator
18 | VEE O | NMOS | output veltags extornally.
19 OP1P 1 CMOS Noninverting input of OP1
20 OP1IN I CMOS Inverting input of OP1
21 OP10 (0] NMOS Output of OP1
22 OP2P 1 CMOS Noninverting input of OP2
Noninverting input of OP3
23 OP3P I CMOS It’s internally connected to the center of the
comparator window.
24 OP20 0 NMOS ?t};tflﬁzifiﬁirzconnected to a comparator.
25 OP2N I CMOS Inverting input of OP2
26 OP3N I CMOS Inverting input of OP3
27 OP30 (0] NMOS Output of OP3
28 RSTB I Pl]illi/-lglsgh Chip reset input, low active
Absolute Maximum Ratings
Supply Voltage ......ccccevveeeeiciieeennn. —0.8V to 13V Zero Crossing Current..........cceeoceieeeennn. 300pnA
Input Voltage................. Vss—0.3V to Vpp+0.3V Storage Temperature
Operating Temperature............... —25°C to 70°C
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Electrical Characteristics (Ta=25°C)
Symbol Parameters Test Condition Min. | Typ. | Max. | Unit
Vbpbp Condition
VbpD Operating Voltage — — 45 9 12 A%
IsTn Stand-by Current 9V | No load, OSC Off — 20 30 HA
ToLs LED Pin Sink Current 9V |(VoL=0.9V 5 8 — mA
IoLe RLYB Sink Current 9V [ VoL=0.9V 6 10 — mA
ToH1 TRIAC Source Current 9V | Vou=8.1V -2 -3.5 — mA
ToL1 TRIAC Sink Current 9V | VoL=0.9V 15 40 — mA
TIoLs VEE Sink Current 9V — — 1000 — UMA
VTH CDS “H” Transfer Voltage | 9V — — 6 — A%
V1L CDS “L” Transfer Voltage | 9V — — 4 — Vv
Fosca System Osc. Frequency 9V | R=680KQ 12.8 16 19.2 | KHz
Foscs Delay Osc. Frequency 9V | R=680KQ 12.8 16 19.2 KHz
Vig “H” Input Voltage — — 0.8VpDp — — A\
VIL “L” Input Voltage — — — — 0.2VDpD A%
Ton2 RLYB Source Current 9V | Vou=8.1V 1.2 2 — mA
Tonus BUZ Source Current 9V |(Vou=8.1V -1.8 -3 — mA
Tows BUZ Sink Current 9V | VoL=0.9V 6 12 — mA
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Trigger Timing
7/
RSTB |
CDs
Output
Enable < [ ¢~ 5s0c —P
+rigger level
A A AY
Comparator [N I\ A AN A N AN\ / \_4
Input \VAAYASM AN AWAVAVAWALAY
\4 AV} vV
- trigger level
Comparator /4 | | | | ” |_| | |
output 7 —’“4' "l I" I
<24ms  >24ms "Note 2 trig. within 2 sec
System

ascillator

-Dl 2 sec k— | 2sec 4 -P' 2 sec I‘—
Delay
oscillator
i —»|ON |&- 1 sec 1 sec $|ON |«
|q— power-on delay time -»>
Detect i &~ 8sec —P)
Enable }
: 74

Iq— beep 6 sec (24 sounds)

BUZ J//‘“

_.I 2 sec lq_

ON

FULL ON
+ »)
22 output delay time
: floating

Note: The output is activated if the trigger signal conforms to the following criteria:
1. Two triggers occur within 2 seconds. (separation of 2 triggers > 0.5 seconds).
2. The trigger signal sustain duration > 0.5 seconds.
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Functional Description
NF, VEE e
The VEE output is a regulated voltage for use ROSCS 0Seso —
in analog front end circuit, NF is the voltage 680K(Typ)
feed-back to control the value of VEE. Sos ¢' —1
VDD Cs 7;;

1 wod

Vref

¥

Regulated

c1 Voltage

100y

Fig.1 Regulator configuration

The configuration of an internal regulator is as
shown. Vref provides a 1.45V £ 0.15V reference
voltage. Selection of R1 or R2 can be made to
obtain the desired value of VEE. A VEE of —4V
with respect to VDD is suggested for normal
applications. The value of VEE with respect to
VDD can be calculated by the following equa-
tion:

R1+R2

R1
The value of R1+R2 should be kept high enough

to reduce current consumption. C1 is required
for circuit stability.

VDD-VEE = Vref

0OSCsI, 0SCSO

OSCSI and OSCSO are system oscillator input
and output pins. The system operating fre-
quency is 16KHz for normal applications. If no
trigger signal is input, the oscillator is turned
off to reduce power consumption. At power-on,
the oscillator is turned on until the warm-up
time is over.

OSCDI, OSCDO

OSCDI and OSCDO are output delay time oscil-
lator input and output pins. Once the chip de-
tects a valid trigger input, the output device is

Fig.2 System oscillator

turned on with the duration controlled by the
delay oscillator. The oscillating frequency can
be adjusted to control the turn-on time. Lower
oscillator frequency takes longer delay time.
The following diagram shows the configuration
of delay time oscillator.

Vp VDD —Va )}

T =RC1
osed n |:Vn ( VoD _Vp

where Vi, E%VDD , Vp E%VDD ,

R=Ra+Rd,C=Cext+CpD

Ra 0SCDO A Vin o@‘
©
Rd i
0SCDI A
N~
L Cext 5 QP
1 i 7
VO
A
A A 4
> VIN
Vn Vp

Fig.3 Delay oscillator

The output delay time:
Tp = Tosed x 128000 for the short delay time
bonding option.

Tp =Tosed x 128000 x 12 for the long delay time
bonding option.
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An external capacitor may be added to OSCDI le— 106° —p]
so as to change the Tp adjustment range. The el
recommended value of Ra+Rd is 33KQ ~ 1MQ, AC
The value of Cext should be < 0.1uF. The oscil- > |le22 \_//
lator is turned off when the chip is in stand-by . '| '|
state.

LEDB

LEDB is an NMOS open drain structure, acting
as a valid trigger indicator. When a valid trigger
is detected, it turns on for 1 second; otherwise it
remains off.

VCC

Trig Indicator

1K

LEDB

Fig.4 LEDB

TRIAC

TRIAC is a CMOS output structure, outputting
a series of pulses when active. The pulse series
is synchronized by the ZC (zero crossing) input.

The active duration is controlled by the delay
oscillator and the MODE pin.

LOAD

o TRIAC

Fig.5 TRIAC application

ZC

ZC is a CMOS input structure. It receives AC
line frequency and generates zero crossing
pulses to synchronize the TRIAC driver. An ex-

Ton 11 11
(WARM-UF) M i

Fig.6 TRIAC waveform

ternal pull-high resistor is required for normal
application.

vCcC

2M
AC )LI>07

Fig.7 ZC application example

CDS

CDSis a CMOS schmitt trigger input structure.
It is used to distinguish between day and night.
When the input voltage of CDS is high (above

% VDD), the outputs TRIAC and RELAY are

disabled. When CDS is low (below % VDD), the

outputs are both enabled. The output disable to
enable debounce time is 5 seconds. Connect this
pin to VSS when not using this function.

CDS Status Output
HIGH Day Time Disabled
LOW Night Enabled

s | U I

—»| & <5sec —»| |45sec
enable
OUTPUT enable | disable
Fig.8 CDS timing
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In Fig.9, Rx can be adjusted to obtain the de-
sired day time detection level. Ry reduces the

CDS sensitivity when the lamp (driven by the 1§ == —[>O—(
TRIAC) is on. Elq Piezo buzzer

Fig.10 BUZ output drive piezo buzzer

RLYB

RLYB is a CMOS output structure, normally
high, active low.

The low duration is controlled by the delay
oscillator and the MODE pin. The pin can be
used to drive a RELAY (see Fig.12) or a tone
generator (see Fig.13)

Fig.9 CDS application example

BUZ

BUZ is a CMOS output structure. It outputs 4
beep sounds 6 times continuously to indicate
the warm-up time is about over. The pin can
drive a piezo buzzer.

7
RESET J
¢ inital —Ple— 6 sec —>
|<- 1sec i
sHz »| |&
: ; i i y)
t -P| 2sec &
4 beeps
INPUT ) —#F—
ENABLE disable enable
Fig.11 BUZ timing
VCC
47K
[> RLYB . 10K
- 8550
LOAD
! AC
t {
Fig.12 RLYB drive RELAY
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In the above example (Fig.13), RLYB drives KEY2 continuously (for ALARM) but drives keyl
momentarily (for DOOR BELL). The BUZ output drives Q2 through C1.

vCC

VDD OSCI
ENV OSC2

Vvss OuT

KEY1 KEY2
HT2821

Fig.13 RLYB drive tone generator

MODE

MODE is a CMOS input structure. It toggles the chip to “ON” or “PIR” operating mode. The operating
mode changes at the low to high transition of the MODE pin. Connect this pin to VDD when not using
this function.

/L

77
RSTB I

/4

MODE Ij | T 7/

RELAY/TRIAC ON
irrespective of PIR

/L.
77

Function OFF warm-up PIR detecting warm-up PIR detecting

77

Fig.14 MODE operation

Fig.15 illustrates an example of the MODE application. The ON/OFF SW can change the operating
mode.

VvCC

Fig.15 MODE application example
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RSTB
RSTB is used to reset the chip. It’s internal pull high and active low.

Fig.16 shows an example of the RSTB application. The use of CrsT can extend the power-on initial
time. If the RSTB pin is open circuited (without Crsr), the initial time equals to the default time (see
the next paragraph).

VDD
_REST ms

| RSTB

ZIZ CRsT

.-..-.-....( )......-..-.

Fig.16 RSTB application example

Power on initial

The PIR signal amplifier requires settling time after power-on. So during this time the input and
output should both be disabled.

The HT'7606 provides 4 power-on initial time, namely 24 secs, 40 secs, 56 secs, and 72 secs that are
decided by mask option. The power-on initial time is also referred to the warm-up time. The default
time is 40 secs if it is not specified by the customer.

The chip accepts the MODE pin input control even during the warm-up time.

RSTB

MODE

INITIAL
PULSE

TRIAC

je— 6 sec —>]

H L

7/
BUZ | | | | | |
—»| 2 sec [&
INPUT N
ENABLE disable enable
RLYB OFF ON OFF
< total warm-up time >
{24s,40s,56s,72s mask option)

Fig.17 Power-on initial timing

Note: The warm-up time caused by the MODE input cannot be extended by using CrsT as in Fig.16.
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signal width > 0.5 seconds or (2) more than 2 effective trigger inputs within 2 seconds (separation of

The effective input trigger signal width should be > 24ms. The output is valid either with (1) trigger
2 triggers > 0.5s).

Trigger timing

>0.5
e

>24mS
» e

<24mS
» e

TRIGGER |
INPUT

|_|

V4

OSCSs

OSCD

delay time —»|

H_

e

ON

15 >

L

15 >

LED

TRIAC

ON

ON

RLYB

H

Fig.18 Trigger timing

) DRAIN

PMOS
|o—<) GATE
comparator

VCP
VCN

<

Consult the diagram below for details on the PIR front end amplifier.

PIR amplifier

OP1N Q—
oP1P O—

OP1

>_

OP20 Q——
OP2

OP10

Regulator

Fig.19 PIR amplifier block diagram

26th Mar *97
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vDD
In Fig.19 there are 3 op-amps all with different +
applications. OP1 can be used independently as C1 &L 22,
a first stage inverting or a non-inverting ampli- R1
fier for the PIR. 22K
As the output of OP2 is directly connected to the 1M
X et VDD R2
input of the comparator it is used as a second —WAV—
stage amplifying device. PIR /r 1C2 [} ®
The non-inverting input of OP3 is connected to D 0.022
the input window centerpoint of the comparator G S
p po! p —O 0OP1 OUT
and can be used to check this voltage. OP3 can be { O
used as a buffer to provide a bias voltage that is L
equal to the centerpoint voltage of the comparator. % 56K
The PMOS provides an inverting amplifier OVEE

which can be used to provide the PIR with a
reduced and more stable operating current.

Fig.20 Typical PIR amplifier

In Fig.19 the comparator can have 3 window Fig.20 demonstrates a typical first stage am-
) 1 plifier. C2 and R2 form a simple low pass filter
levels set by mask options. 1. 13.33 (VDD- with a cutoff frequency of 7Hz. The low fre-
1 1 quency response is governed by R1 and C1
VEE), 2. 955 (VDD-VEE), 3. 767 (VDD-VEE). with a cut-off frequency of 0.33Hz.
If the window level fails to be specified the Av= (R1+R2)
default window will be set to 1 (VDD-VEE). R1
13.3 . Fig.20 and Fig.21 are similar but in Fig.21 the
The recommended voltage for VDD-VEE is 4V. input signal of the amplifier is taken from the
Thi default values of Vcp and Ven are 0.3V, drain of the PIR. This has higher gain than
(~—=V). For the 24-pin versions, OP3P and that in Fig.20. Since OP1 has PMOS inputs,
13.33 VD has to be greater than 1.2V for accurate
OP2P are shorted internally. The voltage level operation.
of OP3P is 0.7 (VDD-VEE) typically. It will be
—2.8V with respect to VDD when VDD-
VEE=4V. vbD
The positive input of OP3 is linked to the cen- C11 4Z 22,
ter-tap of the comparator window’s resistor R11
chain. It can be used to provide OP2 with an VDD 22Ks
accurate bias voltage in addition to monitoring R12 W\51OK
the comparator center voltage. ,_|C12 —e
. R13Z vD ' 0.047
Each op-amp has a current consumption of ap- 100K~180K .
prox. 5uA with the op-amps and comparator’s ) —O OP10UT
working voltage all provided by the regulator. PIR oP1
During the battery operation OP3 can also be G b s
used as a voltage detector to prevent a low
battery voltage from giving faulty operation. .
R4 C15
Consult the following diagrams for typical PIR 56K 100p
front end circuits. —o O VEE
¢ First stage of PIR amplifier Fig.21 High gain first stage
14 26th Mar "97
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® Low current first stage

Normally the PIR self bias Vgs is about
0.8V~1V at room temperature. The PIR Ips =
—%681\2 = 14.28uA at 25°C in Fig.20, but this will
change with variations in the environmental
temperature. For a reduced and more stable
Ips a specially provided PMOS can be used.
The application circuit is shown in Fig.22.

VDD :[
[072] R1

O.1T—< 2M GATE

PIR »—()—q PMOS

LHI958
HEIMANN

5) DRAIN
G s

VEE

Nt o

Fig.22 Low current first stage amplifier

The circuit is essentially a PMOS amplifier. In
0.8

value is lower than that in Fig.20. By using
the DC feedback the temperature charac-
teristics are better than those in Fig.20
though their voltage gain is similar. The dy-
namic output range is however reduced.

Second stage amplifier

The second stage PIR amplifier is a simple
capacitively coupled inverting amplifier with
a low pass configuration. The noninverting
input terminal is biased to the center point of
the comparator window and the output of the
second stage amplifier is directly coupled to
the comparator center point.

In Fig.23, OP3P is directly connected to the
comparator window center, and with the C3

filter it can act as the bias for OP2. Ay = %,

, high cutoff

1
1 toff fi f=—"m—
ow cutoff frequency f1, oTR1CL

1 .
27R2C2 By changing the

value of R2 the sensitivity can be varied. C1
and C3 should be low leakage types so as to
prevent the DC operating point from change
due to current leakage.

frequency fg =

Fig.22 the total current Is = R3 " 1.7pA. This
AoP20
l RW
c2
0.022
T R2
22K . ™ opan oP2 RW
c { opzP
first stage 22u RW
output
VDD OP3P
+ ~_OP3
10p 0. OP3N|_ RW
C3 H

Fig.23 Typical second stage amplifier
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Second stage amplifier with DC feedback

A configuration of DC feedback circuit is recom-
mended to eliminate the leakage effect of cou-
pling capacitor. Refer to Fig.24.

U R B
Ry’ 2nR2 C1’ t R3 C1

In Fig.24 the OP1 output is directly coupled to
OP2. The DC operating point of OP2 is control-
led by OP3 with OP3 being referenced to the
window center. Therefore, The output operating
point of OP2 is always equal to the window
center voltage. For the integrating capacitor C1
it is suggested to use nonpolarized types of ca-
pacitor, or connect two polarized types oppo-
sitely.

Another advantage of DC feedback is that it can
shorten the power-on settling time. The voltage
variation on Ci is smaller than that of C1 in
Fig.23 at power-on.

Power supply

¢ Battery powered operating

When using the 9V battery power supply, con-
sult the following diagram:

]

R1

first stage output

O to comparator
center

to window
center

Fig.24 Second stage amplifier with DC feedback

In the circuit, the 9V battery is directly con-
nected to a speaker and the LED. The supply is
connected to the VDD of the HT'7606s via D1,
and is isolating the front end from the effect of
the speaker and LED. The front end circuits are
all supplied by VEE. The 3.6V supply to the tone
generator chip is provided by the HT'7606 RLYB
output and Q3, D3, R5, R6, and R7.

D1 ON
Py H Py o
N OFF
c2
uz R3 LED.
100 sSwz
| moDE Y 47K N .
R1Z1.5Mp—3" " D2 )
Cc1t c3 —
zz +— R4
100 757 0.1
NF MODE VDD LED RSTB
>
RZ%SM HT7606 RLYB
. VEE VSS 4
GENERATOR
Fig.25 Battery power supply circuit
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¢ AC line power supply for TRIAC

The advantages of low power consumption design make the HT'7606 suitable for applications on 2
wire direct line powered automatic lamp controllers.

HT7606

lamp
D2 c1
B 4004 0.33 A SW
’ - ——] 3 o—OnC
29K 350V 110V
R9
R1 D1
D5 D4 D3
Pyt 4 ¥ 4148 M D8, | 4004 A
+
2%
+l o5 | tLca<ra | £ c3 <R3 R6
100 2.2 S22K 2.2 S470K e
s R7 2 ’Y ! —o . OAC
31-5M Ro 7l7 110V
cot), $06 AN
100 2M
VDD  MODE VSS  RSTB zC
NF oC: RS
> . 68
%g“é‘ HT7606 TRIAC | } ANV
VEE

Fig.26 AC line power supply for TRIAC applications

The AC line voltage zero crossing point is 1 ms (60Hz) before the TRIAC fire point.

AC
Zero Cross '| '|
Pulse
Node A €— TRIAC fire
Wave form

-+ |&ms \|<— TRIAG fire

Fig.27 Power supply waveform (TRIAC active)

Node A’s waveform is rectified by D1, D2 and smoothed by C2 to supply power for the system. R4
and C4 provide the time constant for MODE control debounce. R3 and C8 set the max. power-off
time for automatic system reset. D5 isolates VDD from the effects of voltage variation on node B.
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HT7606
¢ AC line power supply for RELAY applications
R1 c1
es;2w 068  SW
—0"0—0O 110V
_ _ _ 350V
22K D11 AC LINE
o5 s 4001 D2 D1
7 D6
4148 Yiiss 4148 ey O 110V
t,C2 p3 D4
ca c3shs [ 4,c3 3R2 470
100 10 <22K 2.2 S 470K
R4
om 7
cs5 ¥p9
100 4Z :@ lamp
VDD MQDE RSTB VSS
NF
3M HT7606 RLYB
R8 R8
& VEE 470
C6
T 0.01/600V

Fig.28 AC line power supply circuit for RELAY applications

In Fig.28 the D1~D4 bridge rectifier can sup-
ply enough power to drive the relay. The val-
ues of R1 and C1 depend on the relay current
consumption. R8 and C6 reduce spikes with
the relay turns on or off.

18

TESTB

TESTB is a CMOS input with internal pull-
high. Connecting this pin to VSS can speed up
the internal counter by 64 times to save time for
final product testing.
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HT7606

HOLTEK

ircui

Application C

DC power supply application (28 DIP/SOP)
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HT7606

2-wire TRIAC application (28 DIP/SOP)

HOLTEK

26th Mar *97
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NOTE: (*) : adjust to fit various CDS
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HT7606

HOLTEK

2-wire TRIAC application with MODE & reset control (28 DIP/SOP)
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NOTE: (*) : adjust to fit various CDS
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HT7606

RELAY application (28 DIP/SOP)

HOLTEK
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NOTE: (*) : adjust to fit various CDS.
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HT7606

HOLTEK

RELAY application with MODE & reset control (28 DIP/SOP)

D7 4148
LP1 ¢ EC5 ECE
LAMP ecal Lo Wcm s1_TEST )l 28 _ 10p 10n
220 S470K 4148 _lo/o| TESTB  RSTB —
+- 21 vss or30 | R10
Lﬂ AZ0 $>‘ﬁ 55X 3ltriac opan|E oM
R18* =
« AN—P—T 2  Rive opan 28
4 D8 4148 5] puz opzo)24 ROV
= B D9 6fiepp opap |8 2, ,0.021
P b Y . |
LED [ ©2) (202
MH +——+ 2] cos opzp |22
RELAY L R4 680K 8 21
s2 12V 30mA 350V a 0sCsl  CP10 =
MODE 0471 R2 oscso  opinf2e]
ﬂuﬁw\o oo Wy “ 50K g o5 10l oscoo op1p 2 EC7
10,
A O cDS 111 osco vee 18 . M
68/2W 22K LA s —
56K [
D1 bt +131MODE  DRAIN F_ M |
BRIDGE DS ﬁ“& 14| yop GATE 118 %@
HT7606S R14 1M
D4 4148 R4 {
b HT7606L Y EcoT
R17 2M a7n
ACO A D3 vaw AN\
12v 22K
ECT
-~ EC2
T 470, 1 EC3
" NAm:\_/ T 1000
7

NOTE: (*) : adjust to fit various CDS.
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HT7606

HOLTEK

DC power supply application (24 DIP/SOP)
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HT7606

2-Line TRIAC application (24 DIP/SOP)

HOLTEK
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HT7606

HOLTEK

RELAY application (24 DIP/SOP)
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NOTE: (*) : adjust to fit various CDS.
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