HOLTEK

HT7620

PIR Controller With Dimmer

Features

Dimmer function

Dimmer status memory

Linear or 3-step dimmer control
Adjustable output duration
CDS input

40 second warm-up

Applications
¢ PIR automatic light controller

General Description
The HT7620 is a CMOS LSI designed for auto-

matic PIR lamp control with dimmer control
function. By controlling the conduction angle of
a triac, the lamp brightness can be controlled
according to the PIR’s trigger signal and the
dimmer status. For easy-installation, it is de-
signed to work under a AC 2 wire power supply
configuration.

The chip provides three operating modes (ON,
AUTO, OFF) selectable with the MODE pin.
When the lamp is turned on, the brightness can

Block Diagram

ON/AUTO/OFF 3 mode operation
Auto-reset when no ZC signal for over 3 s
Built-in regulator

Operating voltage: 5V~12V

16 pin DIP/SOP package

be adjusted by triggering the DIMMER key. The
dimmer steps can be selected to be linear or
3-step.

The chip also equiped with 2 operational ampli-
fiers, zero crossing and CDS input circuitry. It
is therefore suitable for products designed for
direct mounting in a limited wall switch box
space.

The IC is enclosed in a 16 pin DIP or SOP.
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Pin Assignment

HT7620A (60Hz,3-Step Dimmer)
HT7620B (60Hz,Linear Dimmer)

Pin Description

vss 1 16 [J OP20
TRIAC 2 15 [ OP2N
oscbds3 14 [ J OP2P
oscs 4 13 [ oP10
zcOs 12 [ OPIN
cos/biMO 6 11 doP1P
MODEL] 7 10 A RSTB

vbp s 9 VEE

16 DIP/SOP

HT7620C (50Hz,3-Step Dimmer)
HT7620D (50Hz,Linear Dimmer)

Pin No. |Pin Name | I/O Internal Description
Connect
1 VSS I — Negative power supply.
2 TRIAC o CMOS Output p.in to drive triac. Normally high. Pulse output
when active.
3 0SCD 10 PMOS IN |Qutput timing oscillator I/O pin. Connect to external RC
NMOS OUT |to adjust output active duration when triggered.
System oscillator I/0 pin. Connect to external RC to
PMOS IN
4 OSCS e generate system frequency. The system frequency=
NMOS OUT ..
16KHz for normal application.
Input pin for zero cross detecting.
5 ZC I CMOS 60Hz : HT7620A, HT7620B
50Hz : HT'7620C, HT'7620D
Dual-function input pin. With this pin connected to the
external CDS voltage divider, the PIR trigger function
will be disabled during daytime. When the lamp is on the
dimmer function is performed by triggering a button
6 CDSDIM | 1 CMOS switch connected between CDS/DIM and VSS. A linear
or 3-step dimmer can be slected.
Linear dimmer : HT7620B, HT7620D
3-Step dimmer : HT'7620A, HT7620C
Operating mode selection input.
VDD : output always ON—output pulse to drive TRIAC.
7 MODE I CMOS Vss : output always OFF—stays high.
Open : Auto detecting.
8 VDD I — Positive power supply.
Regulated voltage output pin. The output voltage is
o VEE o NMOS about -3.9V with respect to VDD.
10 RSTB I Pull-High |Chip reset input pin. Active low.
11 OP1P I PMOS Noninverting input of OP1.
12 OP1N I PMOS Inverting input of OP1.
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Pin No. |Pin Name | VO Internal Description
Connect
13 OP10 0] NMOS Output of OP1.
14 OP2P I PMOS Noninverting.input of OP2. Internally biased to the
comparator window center voltage.
15 OP2N I PMOS Inverting input of OP2.
16 OP20 o NMOS Qutput of OP2. Internally connected to the comparator
input.
Absolute Maximum Ratings
Supply Voltage ......cooevvevveeveeeeeeennn. —0.8V to 13V Operating Temperature .............. —25°C to 75°C
Input Voltage................. Vss-0.3V to Vpp+0.3V Zero Crossing Current ................... max. 300uA
Storage Temperature................. —50°C to 125°C

Electrical Characteristics

Symbol Parametar Test Condition Min. | Typ. | Max. | Unit
VbpD Condition
VoD Operating Voltage — — 5 9 12 A\
VEE Regulator Output Voltage 12V | Vpp—-VEE 3.4 3.9 4.4 A\Y%
Ipp Operating Current 12V 1(\)I§ (I; (gi’ — 450 800 pA
Vi1 CDS “H” Transfer Voltage 12V — 7.4 8.9 10.6 A\
ViLi CDS “L” Transfer Voltage 12V — 4.4 5.3 6.4 Vv
ToH1 TRIAC Source Current 12V | Vou=10.8V -6 -12 — mA
ToL1 TRIAC Sink Current 12V | VoL=1.2V 40 80 — mA
IoLe VEE Sink Current 12V | Vpp—VEE=3.9V — 1 — mA
Vimz MODE “H” Input Voltage — — 0.8VpDp — — A\
Ve MODE “L” Input Voltage — — — — 0.2Vpp| V
Vius ZC “H” Transfer Voltage 12V — 4.7 6.7 8.7 v
Vs ZC “L” Transfer Voltage 12V — 1.3 1.8 2.3 v
Fsys |System Oscillator Frequency | 12V gg:zzjﬁgg 128 | 16 | 192 | KHz
Fq Delay Oscillator Frequency | 12V 282233385 128 | 16 | 192 | KHz
Avo OP Amp Open Loop Gain 12V | No load 60 80 — dB
Vos OP Amp Input Offset Voltage | 12V | No load — 10 35 mV
ViL4a DIM Trigger Input Voltage 12v — Vss-0.3| 0.1 0.5 v
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Trigger Timing
VDDRSTB |
j— testperiod —¥
Enlgz
MODE
\ Iy /\ + trigger
PIR amp. | A\ aAA AAAAAA / N\_A_A /\I\I\/\“./\/\/ \_, ovel
Output vaVV\ YAAAAALZ VARRVAVAVARALAMAA) \VAVAVAA - trigger
Con r T e —»I f*Note  *Noted ol
ouput | [ [111 [
Txga.ggr |'| |'| [R— |'| '| |'|
zc [T AT T
125 --- 187 mS
TRIAC T TT- T TTTTTTTTTTT TTTTTTTTTTTTT
1.5 s+|*L_ [ 2 s inhibit j——— Output duration ——¥ ¢ 2 S inhibit
CDS/DIM —"—l—J
‘Hﬂm] : line frequency Tr‘— : triac trigger pulse
Note:
®* The output will be activated if the trigger ® The effective comparator output trigger
signal meets the following criteria: width can be selected to be 24ms or 32ms or
* 2 effective trigger signals within 2s with 48ms by mask option. The default is 24ms
one trigger signal sustained > 0.16s. (system frequency = 16KHz).
* A trigger signal with a sustained duration ® The output duration is set by external RC
> 0.34s. network connected to the OSCD pin.
# More then 3 triggers within 2 seconds.
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Functional Description

VEE

Supplies power to the analog front end circuits
with a stablized voltage which is —3.9V with
respect to VDD normally.

0SCs

System oscillator input pin, connect to external
RC network to generate a 16KHz system fre-

quency.

Rs 430K
OSCS

CS;I/;1OOP |_°<]_

Fig 1. System oscillator

0oSsCDh

Timing oscillator input pin. Connect to external
RC network to obtain the desired output turn-
on duration. Variable output turn-on duration
can be obtained by selecting various values of
RC or using a variable resistor.

To= + x 21504

Rop
OSCD

T

<

Fig 2. Output timing oscillator

TRIAC

Output pin for driving a triac to turn on the
lamp. High output when the chip is in stand-by
in AUTO mode (MODE=0Open) or when the chip
is in OFF mode (MODE=VSS).

Activated when:

¢ The chip is in ON mode (MODE=VDD).

* Triggered by PIR signal in AUTO mode
(MODE=0Open).

* Triggered by PIR signal during test operat-
ing (MODE=Open)

* Triggered by amplifier settling during
warm-up period (MODE=0Open).

The output waveform is a pulse train whose
period is synchronized by line frequency and
whose conducting angle is controlled by the
dimmer status.

CDS/DIM

CMOS schmitt trigger input structure. Used to
receive dimmer control input as well as to dis-
tinguish between day time & night.

* CDS
When CDS is low the PIR will be disabled. The

input disable to enable debounce time is 5 sec-
onds. Connect this pin to VDD when not using
this function. The CDS input is ignored when
output is active.

CDS status PIR Input
LOW Day Time Disable
HIGH Night Enable

CDS_l I‘l
—»| |4<5sec
PR enable]

disable

—

—>| 45 sec

enable

Fig 3. CDS timing
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* Dimmer

When the lamp is on, the brightness can be
controlled by a low trigger signal (< 0.5V) to this
pin. The dimmer step can be selected to be
linear or 3-steps (high—medium-low).

The dimmer adjusting input is inhibited when
the lamp is off.

Selection Table
Part No. Dimmer |Line Frequency
HT7620A 3-Step 60 Hz
HT7620B Linear 60Hz
HT7620C 3-Step 50Hz
HT7620D Linear 50Hz

Consult the diagram below for application of
CDS/DIM pin.

cDs, { CDS/DIM

£
AN @
DIM i cDs

i 'DIMMER

Fig 4

* 3-Step Dimmer

HT7620A and HT7620C have 3-step dimmer
functions. When the lamp is on pressing the
DIMMER key will change the dimmer step cy-
clically.

L: minimum brightness. TRIAC trigger
angle=121.4°

M: medium brightness. TRIAC trigger
angle=89°

H: maximum brightness. TRIAC trigger
angle=24.2°

The default is medium brightness (M) after
power-on.

Press Press Press
Dimmer Dimmer Dimmer

M key H key L key
Brightness Brightness Brightness|

®* Linear Dimmer

The HT7620B and HT7620D have linear dim-
mer functions. When the lamp is on pressing
DIMMER key will change the dimmer step line-
arly.

Ifthe key is pressed and held the brightness will
linearly change from low to maximum and then
from maximum to minimum cyclically. When
the key is released it will remain at that level
until the next time the key is pressed. The
default brighness at power-on is 1/2 maximum
brightness.

2s . 35 . 25

max. >
brightness / \
previous _| 5
brightness :
min.
brightness ]
cDs/DIM | ™ [

Fig 5. Linear dimmer control

Minimum brightness: TRIAC trigger an-
gle=159.6°

Maximum brightness: TRIAC trigger an-
gle=24.2°

Default brightness after power on: TRIAC trig-
ger angle=89°
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MODE

This is a tri-state input pin for operating mode
selection.

MODE Operati.né Description
Status| Mode p
Output always ON:
VDD ON TRIAC pin outputs a pulse
train synchronized by ZC.
Output always OFF:
VSS OFF TRIAC pin output high.
Output remains off. Will
Open | AUTO |be activated by a valid PIR
input trigger signal.
RSTB

Used to reset the chip. Internal pull-high, active
low.

Fig 6. shows an RSTB application example. Us-
ing CRrsT can extend the power-on initial time.
If the RSTB pin is open circuit (without Crsr),
the initial time is equal to the default (40s).

VCC

WCRsT

Fig 6. RSTB application example

If the ZC signal disappears for more than 3
seconds, it will restart the initial operation. The
restared initial time is always 40 seconds and
cannot be extended by adding Crst to the RSTB

pin as shown in Fig 6.

ZC

CMOS input structure. Receives AC line fre-
quency and generates zero crossing pulses to
synchronize the triac driver.

MASK OPTIONS

® Option for effective PIR trigger pulse width:
>24ms, >32ms or >48ms. The default is
>24ms.

* Option for setting comparator window to be

1 1 1 .
16 11.3 or 5 (VDD-VEE).The default is

1
16 (VDD-VEE).

® Option for test mode entrance.

* Fixed 60 second test enable time after
power-on or reset.

* Automatically enter test mode after
power-on or reset and go to AUTO mode
only when there is no PIR trigger signal
for a time interval of more than 32 sec-
onds.

The default is 60 second testing time after
power-on or reset.

TEST MODE

The chip provides 2 kinds of test modes selected

by mask option.

¢ Fixed 60 second testing time after power-on
or reset and then enter AUTO mode auto-
matically if MODE=0Open.

¢ Enter test mode after power-on or reset and
go to AUTO MODE (if MODE=open) only
when there is no valid PIR trigger signal for
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During test mode the output is nontriggerable The inhibit time for next trigger is 2 second.
and will be turned-on for 1.5 second each time it The default is fixed 60 second testing time after
is triggered by a valid PIR trigger signal. power-on.

VDD/RSTB L

e 60's —
Test
Enable
MODE
\ N n + trigger
PIR amp. [ A - level
Qutput M A Y .
-IrlggerI
i : ) ’ eve
Comparator f—— valid valid — @4 W-valid valid =}
Output I ﬂ_ﬂ_ﬂ |_|
T\./a“d n " .................... " I'I " " |'|
rigger |
TRIAC [ I [T 1T IT TTTTTTTTT
inhibi 2 S inhibit
8 SLJ’Lfl‘_ZS bt 1-5S—P|’IF i Igutput dl.?‘ation
CDS/DIM —u—| |
e [ e
floating [[D] : line frequency TTe— : triac trigger pulse
Fig. 7 60 second fixed test mode
vDD/RSTB |
MODE
PIR amp. [ N A & +1ri|%s\;,eerl
Output V v A AVA
i
lid i i i i
Comparator je—— valid —Hvalid [ valid— ¥ -—valid valid—y |
Qutput I ﬂ_l_l_'_l |_|
Test
Enable
fe >328
T\./a“d [ — 1 I I
rigger |
TRIAC T [T T 1T T L TTTTTTTTT
158 *|‘_k—28|nh|bn s S—D|-’|1— 2 S inhibit Ouht_put dura_t:‘on
CDS/DIM I — |
e e e
floating ‘Imm] : line frequency TTe— : triac trigger pulse
Fig. 8 Auto-test mode
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PIR Amplifier

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

OP10 g

OP1
OPINQ—- >
OP1P O—+ 4
L comparator
:; Vep
p:
0OP20 O————
: OP2 [+
oP2N Q—- [
OP2P Q |_
VeN

vy

VEEQ I Regulator |

Fig 9. PIR amplifier block diagram

In Fig 9. there are 2 op-amps with different
applications. OP1 can be used independently as
a first stage inverting or non-inverting ampli-

fier for the PIR.

As the output of OP2 is directly connected to the
input of the comparator it is therefore used as a
second stage amplifying device.

The non-inverting input of OP2 is connected to
the comparator’s window centerpoint and can
be used to check this voltage and to provide a
bias voltage that is equal to the centerpoint
voltage of the comparator.

In Fig 9. the comparator can have 3 window
levels, set by mask options.

1
1. 16 (VDD-VEE)

1

2. 11.3

(VDD-VEE)

3. % (VDD-VEE)

If not specified the default window will be set to
1_16 (VDD-VEE). The preset voltage for VDD-
VEE is 3.9V. The Vcp and Vcon default value is
therefore 0.24V, (%V).

Second Stage Amplifier

Usually, the second stage PIR amplifier is a
simple capacitively coupled inverting amplifier
with 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 10. OP2P is directly connected to the
comparator window center, and with the C3
filter can act as the bias for OP2. For this con-

figuration, Av=& low cutoff frequency

RY’

f1, high cutoff frequency fg=

1 1
" 2rR1C1’ 2rR2C2°
By changing the value of R2 the sensitivity can
be varied. C1 and C8, must be low leakage
types, to prevent the DC operating point from
changing due to current leakage.

Each op-amp current consumption is approx.
5pnA with all of the op-amps and comparator’s
working voltage provided by the regulator.

Consult the following diagrams for typical PIR
front end circuits.

first stage
output

RW

RW

o VEE

RW

Fig 10. Typical second stage amplifier
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First Stage of PIR Amplifier

O VEE

VEE
VEE
C11 &2 22p
ci R11
Z 22y 22K g
R1 VDD S10K
R12
22K AW
VDD Rz 1M R1S 2 o 1 {—
M 100K~180K < 0.047
PIR 1c2 | | ——O OP1 OUT
D 0.022 PR | OP1
G S
O OP1 OUT
L
OP1
<>
T» 56K
- O VEE
Fig 11. Typical PIR amplifier Fig 12. High gain first stage

Fig 11. shows a typical first stage amplifier. C2 Fig 11. and 12. are similar but in Fig 12. the
and R2 form a simple low pass filter with cut off amplifier’s input signal is taken from the drain
frequency at 7THz. The low frequency response is of the PIR. This has higher gain than Fig 11.
governed by R1 and C1 with cut-off frequency at since OP1 is PMOS input Vp must be greater
0.33Hz. than 1.2V for adequate operation.

_(R1+R2)

Av="pg
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Application Circuit

# c7  30900P fe M
Aco——— TT 7
110V e
| C5 0.02 +0m RS 29K
Cc3 1 Ivss op20 |16 I}
100P R 1s
TRIAC  OP2N 22
LP1 R7 1M 3 14
|)V%( OSCD  OP2P
@H L s W 4 foscs opio [18 ,
LAMP 0.1 Ro 5 | 5c opin 12
A 6 11
|I|)>>l cDS oP1P
- 7 10 c2
D7 MODE RsTB X 0.02
4002 Sw2 8 9
MODE £ vop VEE N ‘
R2 W 22K
U2 HT7620A 22
R11 3.9M R12
100K HT7620B c12
— AN\ n_uu D m HT7620C ci3
D5 D4 F 3 HT7620D ..l_T 0.02
4002 4002
R14 " ~ R3 o
—VV 1| v_ i N VA ZZ 1o
68/2P c10 56K
o 0.33 R10 100
350V .
TRIAC o1 AN c4 _I U1
a 330 R13 2 2 PR
ﬁ. cDS SwWi1 G S MUmNN
R1 3 DIMMER D Nippon
10K 77 ;S _._ eramic)
D2 v
4002 = 4148
D1 ? £ i
110V 12v « ZZ 00
ACO *
77T

2. Change C7 to obtain the desired adjusting range of output duration.
3. For 220V AC application change the value of C10 to 0.15uF/600V

Note: 1. Adjust R10 to fit various CDS.
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