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GENERAL DESCRIPTION

HL5228 is a motion detector IC, which can detects a object moving toward or
going away from the sensor connected to h15228. The sensor is form simply by two
metal plates. This IC uses the interaction of the metal plates to detect a moving
object. In order to meet the requirement of different application, this IC has 3 kinds
of input pins that can be used to control the range of sensitivities, the response time,
and the output time duration. A regulator circuit is designed in HL5228 to provide
a stable power supply for the IC. BUSY is an output pin that will be activated
when electric field variation i1s detected. OUTA, OUTB, OUTC and OUTD are
output pins that can be used to drive LED or used as the other busy pins. SLPOLAR
1s an input pin, which can control the polarity of STANDBY, BUSY, OUTA, OUTB,
OUTC and OUTD. There is a shutdown timer built in HL5228. If PWRONN is
connected to VDD, the system will shut down in about 4 minutes, if nothing is
detected. If pin PWRONN is connected to VSS, the shutdown function is inhibited.
LODIS is an input pin .If LODIS is connected to VSS, HL5228 will shut down in 2
minutes if there is not input trigger signal.

FEATURES

. Response time is adjustable

. Output Duration is adjustable

. Sensitivity 1s adjustable

. Two kinds of input/output polarity

. Auto shutdown circuit designed in

. Output pattern is mask programmable
. Built-in regulator circuit

. Low cost Sensor

O 0 39 N i K W N =

. Detect two kinds of motion direction.
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ABSOLUTE MAXIMUM RATING

Power supply ... ... ... oo ol Ll
Input Voltage ... ... ... ... ... ... ... ...
Operating Temperature ... ... ... ... ...

Storage Temperature ... ... ... ... ... ..

cee .5V

e ... 07C

ELECTRICAL CHARACTISTICS

to 70°C

e 2.m65C t0 125°7C

... ... VSS 0.3V to VDD +0.3V
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L. . Limit unit
System Description Test Condition Min. | Typ. | Max.
VDD Supply Voltage 2.4 3.0 5.0 \Y
\ Input Voltage Low VDD =3V - - 10.3VvVDD| V
Viy Input Voltage High VDD =3V 0.7VDD \Y
VDD =3V
N - 2.20

V6 Cygny = 2.2uF v
VDD =3V

Iop Operating Current OSCA = 155Khz 0.3 mA

OSCy, = 4.3 MHz

| P Shut Down Current VDD =3V 1 uA
: VDD =3V

OSCA | Operating Frequency Rosc = 330K 155 kHz
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Application Consideration

The PC board layout is important in the application. The most critical is analog
circuit: VGN. VDD and VSS on two sides of VGN are analog voltage source. The current
of the other circuit can not go through the VGN circuit. The interference of digital circuit
must take into consideration when there is a motor. In this case , it’s better to connect a
0.1uf capacitor between VDD(pin5) and VSS(pin24),this capacitor should be closed to
VDD and VSS as possible. The current supplied to the motor should go to the battery
directly.

Because the capacitor between VIN1 and VIN2 is 0.5pf only, the parasitical
capacitance is very critical. The parasitical capacitance should be reduced to minimal. The
space between two metals will determine the sensitivity directly. Bigger capacitor between
VIN1 and VIN2 will reduce the sensitivity. SENSEO SENSE1 and SENSE2 are sensitivity
setting input pins. (0, 0, 0) is the most sensitive, (1, 1, 1) is the least sensitive. These inputs
have internal pull up transistor. Setting (0, 0, 0) is not recommended if noise immunity is
important. Sample?2 is a noise protection pin, sample2=1 means high noise rejection.

The connecting wire between VIN1,VIN3 and metal plates is important also. The space
between two wires should kept fixed, to avoid false trigger.

Standby input can be connected to BUSYAB BUSYB or BUSYA. Standby input
can also be connected external MCU or speech IC.

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6166122/ap778.html

APL us

PIN ASSIGNMENT OF HL5228-01

Pin No. Pin Name Description
BUSY pin is used to indicate that the system is activated.

1 BUSYAB The polarity of this pin is determined by SLPOLAR pin.
When SLPOLAR =1, this pin is high active. Either moving
toward or going away from sensor will be activated this pin.

2~4 | SENSEO ~ SENSE2 |Sensitivity selects input pins.

5 VDD Positive power supplies terminal of digital circuit.

6 VINI1 Sensor inputl.

7 VIN2 Sensor input?2.

Electric field detector input3; this pin connected to the sensor

8 VIN3 .
through a resistor.

9 VSS Analog Negative power supplies terminal.

The output of regulator, a 2.2uF capacitor is connected

10 VGN o
between this pin and ground.

11 VDD Analog Positive power supplies terminal.

12,13 | OSCA2~OSCA1 |Oscillator circuit. Provides clock signal for the system.
When connect this pin to VDD, HL5228 will enter shutdown

14 PWRONN state if nothing is detected for a period of time. When
connect this pin to VSS, HL5228 will not shutdown.
Low sensitivity disable input pin. If connect this pin to

15 LODIS VSS, HL5228 will enter Low Sensitivity mode, if there is not
trigger signal detected.

16 SLPOLAR Polarity pin. Used to change the polarity of BUSYAB,
BUSYB, LEDB, BUSYA, LEDA, OUTD and STANDBY.

17~19 | Samlpe2~Sample0 |Response time select pins.
This pin can be used to disable the detecting process of
HL5228. If connect this pin to BUSY, then detecting
20 STANDBY process will be disable. When SLPOLAR pin is high, this
pin is high disable.
21~23 SELTO~SELT2 |Output time duration control pin.
24 GND Negative power supplies terminal of digital circuit.
25 LEDA/OUTI LED output pin, which indicates BUSYA is activated.
26 BUSYA/OUT? Th.is pin is QUT2, which is used as a BUSY pin, when an
object moving toward the sensor.
27 LEDB/OUT3 LED output pin, which indicates BUSYB is activated.
)8 BUSYB/OUT4 Th'is pin is QUT4, which is used as a BUSY pin, when an
object moving away from the sensor.
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OUT4 OUT3 ouT2 OUT1 GND SELT2 SELTI SELTO
BUSYAB
STANDBY
SENSEO
HL5228 s
SENSEI1
(1310,1410)
SAMPLE1
SENSE2
Note:
1. Substrate connected to VSS. SAMPLEO
VDD
2. GND do not connected to Substrate.
SLPOLAR
VIN1
LODIS
VIN2
VIN3 VSS VGN VDD OSCAl OSCA2 PWRONN
PAD X,Y Unlt:um PAD X,Y Unlt:um
BUSYAB ( 98,1163) LODIS (1213, 287)
SENSEO ( 98,1013) SLPOLAR (1213, 437)
SENSEI ( 98, 863) SAMPLEO (1213, 587)
SENSE2 ( 98, 713) SAMPLEI (1213, 737)
VDD ( 98, 563) SAMPLE2 (1213, 930)
VINI ( 98, 398) STANDBY (1213, 1120)
VIN2 ( 98, 248) SELTO (1213, 1313)
VIN3 ( 98, 98) SELTI (1063, 1313)
VSS (298, 98) SELT2 ( 913,1313)
VGN (447, 98) GND ( 763,1313)
VDD (734, 98) OUTI ( 613,1313)
OSCAl (913, 98) OUT2 ( 463,1313)
OSCA2 (1063, 98) OUT3 ( 313,1313)
PWRONN (1213, 98) OUT4 ( 98,1313)
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PIN CONFIGURATION (28 PIN SKINNY)

BUSYAB

SENSEO

SENSE1

SENSE2
VDD| 5

VIN1

vie[ 7|

VIN3

vss| o |

—

28

27

6

23

8

Ex

21

8CCS'TH

0 |

19

]

17

16

15

Downloaded from Elcodis.com electronic components distributor

BUSYB/OUT4

LEDB/OUT3

BUSYA/OUT2

LEDA/OUT1

SELT2

SELT1

SELTO

STANDBY

SAMPLE2

SAMPLEI1

SAMPLEOQ

SLPOLAR

LODIS
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OPTION SELECT

SENSE2 |SENSE1 [SENSE0 SAMPLE2 | SAMPLE! | SAMPLE(
0 0 0 AT 0 0 0 Sample ratef 2 & iy 42
0 0 1 1 0 0
0 1 0 REER 0 0 1 b/ €
0 1 1 1 0 1
1 0 0 0 1 0 KEL
1 0 1 1 1 0
1 1 0 0 1 1 Sample rate F4'E 5 i
1 1 1 BN EERN 1 1 1

OSCA=175KHZ

FHTEHER F-HERA FEHT
SELT2 | SELT1 | SELT0O | BUSYAB BUSYB LEDB BUSYA LEDA
(Sec) (Sec) (Sec) (Sec) (Sec)
0 0 0 1.5 1.5 0.18 1.5 0.18
0 0 1 3 3 0.18 3 0.18
0 1 0 4.5 4.5 0.18 4.5 0.18
0 1 1 6 6 0.18 6 0.18
1 0 0 7.5 7.5 0.18 7.5 0.18
1 0 1 9 9 0.18 9 0.18
1 1 0 10.5 10.5 0.18 10.5 0.18
1 1 1 12 12 0.18 12 0.18

Auto Shutdown Timing
OSCA2=175khz Shutdown timing=4.84) %%

Auto Low sense Timing
OSCA2=175khz Low sense timing=2.5%7§#

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6166122/ap778.html

APL us

HLS5228FEFE 84 -

1. Sample2/2HiEEN (noise ) HEJJHYIEIEPIN - & Sample2=1HF ( Sample2i7# ) B
HEGBHITURERNRET] + S > B Sample2 Bty - PUAERARE JJRLIK © Sample2=0lFF » &
TERERERS - (EAEEIZ THRABSRIEHAEE S - — RS > dtiESample2=1 -
Sample 1B Sample0HI[E S JERFH]H #HUEE > (Samplel, Sample0) = (0> 0) ff > [
JERSF IR 5 WA {EIPINER Y PHERE S -

2. OSCA2 » OSCAlE VLl # il RATHIIR S ER I - BEARA e EHE (RRIELEDD)
=22 % Shout-down » Low Sensitivity time » Response time » SET0 ~SET2 » BUSYEZLED
H%I‘:FEE °

foscalidty o A —ERIBIRITAAE - FEtOSCAZ FEFHE300K Q) - fyNHEH
E606% » SRIRMEE TAF - OSCABEFHE300K Q) » fogea~170KH, » 4151, >10MH,
RIRMIEE TAE o HAE—MEGET B BN SR i EAERAME » AHRIELEGRHELL T %5
EfEr -

3. WA E Iy
AEVINT » VIN2EAVIN3.Z[H] > J2 s —(ERAIRCHR ZR sy A - FHAYVINT
VIN2[HIMEZE A A9 1pf « 1 VINTELVIN3F R E Fr LA A U E 1 pf -
FT AR - 212R Dlprobe EL 2 il » VIN3HIEHfprobef iy A\ FEA A2 » AT &Ml
HBRR ST B BRASEREAR % » i HRREHITIEAN Y © Boriids (oscillorscope )

FrgHigETprobelt + At (680 u NP » 15 RS HE Fr it (VING) » 775
ST E20my » BT S BAET 2o B B -

4. FREF HIVINS B £

RUE P A BT S PR » S B

HRLEUFGRIT « T2 RIE (L) B (W) L]
B O T B (S) A e - B D
FEBHEFEION  ZN e R R - (L Fs (L k
S - Sl P RBEERY N e VINGGERE Y

SRFERHBIERETIN » (R N AR - — T = —» s [
BEHEAE0. Sem LS Lom; 2 [i5] o JHE P11 A NBLVIND A
» VINI IR ITEE 2 M (R « VIN3ELVIN R Fr 8 25 et VIN2 BLVIN [

AR/ FHEMERFRIERE
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HLS5228FEFE 84 -

FEARERTEL > JHE g L=5cm > W=2.5cm > S=0.5cml; » VINIELVIN2[EHER
F51.5pf » R=120K QIKf » f\#IE55MH, - —f&IE » B CAEERSERT] LISl
FEERIRDT o — ok E — (SRS R » FFEEAMFEBEBIrEL > VINFISRE
FEEN - FrLAR R a s THESR) _EIRIRF - E /MBI BRSO % - Ba B TRE
ErAIEAER » R MR - fEEE RS VIN 1EEVING G 2 S P A i AR s
HUtEAES > At A er g E < aEE R o By NS - WS R
B LR LT o BB TR LT - NHERE)  SEHESERAEEIR - S ANEE
H o 1 &8 R R[S E il - A g IEF] -

5. WHRTHERRE, RS BLPE = R R B -
e E R NEEBCEE ZY > VINT > VIN2 > VIN3[4Bonding wire [EZE{EHE
# H Bonding wireRrAg guly > B/ \VDDEVINIH T8 » ZEPCBH - » VINIELIVDDRY
II—feVSSHE » K HAFRREE - PCBRYZEEEZEIVSS » (HigZH[dinput pinFT#RFT£]IGND
b TIAFTREIZEEE [ o DG SR s SRR L R T8 o BB R sgR
i =778 S noiseHHEEI /) ©

6. AT A AR - veoowf\v
FE R AT B EHIVIN TR - 4 z
FSBIFTT: - VIN2BIVINI A COREE -
BHEVIBREEV2E K (V2~0.8V,) » FRE

V1
ZEEIHRx (VINIELIVIN3 ) - {fif5f, ~5SMH, V2
(FH680 L hEE/EEM) -+ AOPLAE 15258 & 1Y B IR B AR e -
7. CxBLRE Fr o FEAMEWREIIRT - f ISR S FECx fEE AR RORHSEREM Y, -

AERCx~1.5pf > QUEHAEEATRER RAEL 0.1pf > JLFEEEZY M ZORAEFER R
sorting ° FA—HLICHAERES (FAEER) (HEH ELN75E » ATLIEHAEHE Lot
IC » Edr B AR R Cx > AR RENER] - EAR > WIRREHEE 2R EIR
Ko CxPYELRE AT DA RS TR -
8. GNDELVSS :
GNDFSEAZ A FS I - VSSTHILAERKAVMY - VGNELVSSH i H LRI AUFEE
fLfERS (power supply ) o FRAERPEALLERRRIVERSE - VSSIHAEIVONEE AR MBI -
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APPLICATION CIRCIUIT I
SLPOLAR=VSS

VDD
VDD T
£
=
z . M
%Z #ZT * *
m @ < < Hh O — S »= o = S o v
> 8 4§ £ EE 2854558 % g
w =B 2 O b O @m @ 2 5 5 & S
o2 2 4 » »wn w Z 3 3 5 £ 3
m S <4 < < 3
mmmmm
i
S —

m Z
<Ov—1(\l v_4(\12
zZ Z Z @

n 9 4 82 S 5 5 2 g g zZ
H ny

5P S
mJ_

8550 0.1uF
|

1
100uF

VDD

| L
| RY

* DLHE FH BB A 75 5 52 J6 2 3 A0 S 1 o SR AR 5 Y L BRI

**SELT2~0,SAMPLE2~0,SENSE2~0 must connect to VSS or Floating ,
(These pins are pull high internally )
SAMPLE2~0 : 5% £ SAMPLE RATE 1% &
SELT2~0 : %% BUSYAB,BUSYB,BUSYA,LEDB,LEDA FJHF[H]
SENSE2~0 : 5% & RS (g (# H 001)
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APPLICATION CIRCIUIT 11
SLPOLAR=VDD

1500hm
I

|||—0 —0

<
)
w)

LODIS

} *

} *
<
SLPOLARF—O0 ©

Mm m << < @H AN 9~ © > O = o
T = = & m m M
> 8 283 22385252
a4 D A mmmzmmm
-} =2 mmm<§§§
= 2 3 3
wn
104 ——
m
2 gz g = o
5 2 2 2 > EmZCJSS
2 m MM m = g v O A v w
Mm ©»vn ©»vn wn > > > > » O O

300K
|||—\— PWRONN

* PEJE FH BEiE LL i 25 ) <7 G i 1 Al S i o 2o AR 19T HH
CIRCUIT I fifE I EE %

** SELT2~0,SAMPLE2~0,SENSE2~0 must connect to VSS or Floating ,
These pins are pull high internally)

SAMPLE2~ 0 #ESAMPLE RATE M T
SELT2~0 : %% BUSYAB,BUSYB,BUSYA,LEDB,LEDA {4
SENSE2~ 0 BT BRI (R 001 )
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