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APLUS AP778

GENERAL DESCRIPTION

AP778 is a motion detector IC, which can detects a object moving toward or
going away from the sensor connected to AP778 . 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 AP778 to provide
a stable power supply for the IC. BUSY is an output pin that will be activated
when electric field variation is 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 AP778 . 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, AP778 will shut down in 2
minutes if there is not input trigger signal.

FEATURES

. Response time is adjustable

. Output Duration 1s adjustable

. Sensitivity is 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 3 O L & W N =

. Detect two kinds of motion direction.
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AP7T78

ABSOLUTE MAXIMUM RATING

Power supply ... ... ... ...

Input Voltage ... ... ... ... ... ...
Operating Temperature ... ...

Storage Temperature ... ... .

Y

.. 0C

to 70°C

...-65°C to 125°C

ELECTRICAL CHARACTISTICS

. ... VSS -0.3V to VDD +0.3V

System Description Test Condition Min. I:[,l;l)l.t Max. unit
VDD Supply Voltage 2.4 3.0 5.0 A%
\%% Input Voltage Low VDD =3V - - (0.3VDD| V
Viy Input Voltage High VDD =3V 0.7VDD \Y
VDD =3V
VGN Coen = 2.2uF - 2.20 A%
VDD =3V
Iop Operating Current OSCA = 155Khz 0.3 mA
OSCyny =4.3 MHz
Istp Shut Down Current VDD =3V 1 uA
OSCA | Operating Frequency VDD =3V 155 kHz

Rosc = 330K
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APLUS AP778

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
VINI1 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. Sample2 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.
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PIN ASSIGNMENT OF AP778-01

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 VINI Sensor inputl.

7 VIN2 Sensor input2.

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, AP778 will enter shutdown

14 PWRONN state if nothing is detected for a period of time. When
connect this pin to VSS, AP778 will not shutdown.
Low sensitivity disable input pin. If connect this pin to

15 LODIS VSS, AP778 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
AP778 . 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/OUTI1 LED output pin, which indicates BUSYA is activated.
26 BUSYA/OUT2 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.
78 BUSYB/OUTA4 This pin is OUT4, which is used as a BUSY pin, when an

object moving away from the sensor.
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APLUS AP778

OuUT4 OuT3 OuUT2 OUT1 GND SELT2 SELT1 SELTO
BUSYAB
STANDBY
SENSEO
q P778 SAMLPE2
SENSE1
(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 OSCA1 OSCA2 PWRONN
PAD X,Y Unlt:um PAD X,Y Unlt:um
BUSYAB ( 98,1163) LODIS (1213, 287)
SENSEO ( 98,1013) SLPOLAR (1213, 437)
SENSE1 ( 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) OUT1 ( 613,1313)
OSCALl (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

SENSEI1

SENSE2

VDD

VIN1

VIN2

VIN3

VSS

VGN

OSCA1

OSCA2

PWRONN

—

28

27

26

25

24

23

22

AP7T78

21

20

10

19

11

18

12

17

13

16

14

15

BUSYB/OUT4

LEDB/OUT3

BUSYA/OUT2

LEDA/OUT1

GND

SELT2

SELT1

SELTO

STANDBY

SAMPLE2

SAMPLE]1

SAMPLEOQ

SLPOLAR

LODIS
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AP778
OPTION SELECT
SENSE2 |SENSE1 |SENSE0 SAMPLE2 | SAMPLE1 | SAMPLEO
0 0 0 B 0 0 0 Sample rateft 1 & 42
0 0 1 1 0 0
0 1 0 REERL 0 0 1 KA
0 1 1 1 0 1
1 0 0 0 1 0 RE
1 0 1 1 1 0
1 1 0 0 1 1 Sample rate [958
1 1 1 B ANEERN 1 1 1
OSCA=175KHZ
FEETEHER THEBH FEHa
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
Shutdown timing=4.847 §#

OSCA2=175khz

Auto Low sense Timing
Low sense timing=2.547 §#

OSCA2=175khz
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APT7T8 FERIZEAN

1. Sample2 /2 H1HE (noise ) FEJJHJEEIEPIN o & Sample2=11f ( Sample2i7fz ) EH
ERTITTARE ) © 2 2 Sample2 A + HLMEFRE S HELS - Sample2=O0fFs » &
JEFR R - (HAHE S THERURER S Mg = - — IS > Ei#Sample2=1 -
Sample1EdSampleOHI] & SRERFH]H BrUEeE » (Samplel, Sample0) = (0> 0) Ff >
JEIRFFIHTR 5 W PINE A 2R SO g -

2. OSCA2 » OSCAZHEHIHR B AAR IR R » IR T EE R (RRIELEHD
=225 FShout-down » Low Sensitivity time > Response time » SET0 ~SET2 » BUSYEILED
PR

foscaBfyn o A —ERIBARIFAE » axOSCAZ FERHE300K Q) - £ REHE
#6015 » A HIRAMIA T - OSCABEHRE300K QY » fo500~170KH, » 415 L >10MH,
RARAIE TAE o (BAE—Maat b ACRNERH e EAER AR E - ARALERAELL N
L -

3. QAT
AEVINI ~ VIN2ELVIN3 7 [ > I (EFE{PIRCHR G as i /RS o FHAVINT B
VIN2RAHSMEETE 25 LUE#9 L pf » ] VINTEEVIN3 [ RE S F R 2t LU R %] L pf -
FITLAAE BB > A5 probe 2l » VIN3HIFHAprobeltiii AFBZAISS2E » Fii il
R OB SRR R 2 - S THR R AT ¢ BRI (oscillorscope )
(bR B probelits » 8680 w hiTEE i » I HRS L RME Kl (VIN3) o
WA TR S 20my > B E RS SER T2 & S B )N -
4. P BIVING BT - Ml n
RRHE 2 AR TE B 4 s 4 Bgr P
AR ELFIIERE « RO RTEE (L) » B8 (W)
L SR T, B (S) v eri s - R
LT REM > H e I VRRE R o (HEL b IR
SRR o S R TEIRERER N - e VING SR ¥
RPESE BRI » (E NIt A - — T = s [
HEBEI7EO. Sem A Tom, 2 ] o JEHE 114 A/ NELVIN EFE
s VINISI MBI © VIN3BLVIN R 7 eE 75 FEf VIN2 BEVIN [
BB/ FHEMERERINIEE -

L
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APT7T8 FERIZEAN

TR ERSA - S F HIL=5cm » W=2.5cm > S=0.5cmff » VIN1EAVIN2[HHYER
F51.5pf » R=120K QIKf » £ fIF5SMH, « —fRIMTS » SRt LI EAE AR A DS
FEERIIRDL « — iR E —(EEERSIGT R » MBSV - VINRYSESRE
PR - AT LARSRARE S THEARRY FIRIGE » E MBI BRSO - A R v e
OIS - H R A« FE BRI VINT B VINS Gy S22 R Fr A IR SR -
HRHEAES » AT e s B R SRR - B NLFESS - SRR BB R
BT LT - BB W HEEEL - NEERRE) o PRSI 0 A e
Hly o 1 H A R VAR — [EEE - A SR -

5. WHATHERH, IS BLEE = R AR
R R INEESEE 25 > VINT » VIN2 > VIN3[#Bonding wire [H/E {550
#t H Bonding wire@IEG AT » B/ \VDD% VIN1HY T8 » EPCBH I » VIN1EIVDDfH
H—1fBeVSS#E » B HAENEEE - PCBRUFFEEZEIVSS » (Hig#5{[#input pinfT##FTE]IGND
o TAFTRIZFEEE I DU S BE S EH R L R S T8 - oSz 2R -
i HAZ 98 Snoise+-#ERE /)N ©

6. ArRE FE AR EL AR H AR - vi \vz

N N V1 V2 Vi
R e E R HIVINTAITE » 4
HlE T o VIN2ELVINIHE RCERE »
S VIR V2E A (V2~0.8V,) > FHiE v
V2

LEEIRx (VINIBIVIN3) » {5, ~SMH,
( FH680 12 hFE SRR ) ATIIHh (0 PO {5 0 1) e B BB

7. S CXELENE Fr 2 FEAEIHEGIN - fonAVSRE R Cx A ARARRTSRE L -
AERCx~1.5pf > RIHAEEATRERR RAEL 0.1pf > JLREEEA A ZoREAPHERm R
sorting o A —HLICHAERFER (F/EER) [EEH L0722 » FiLISHA Lot
NIC » mehr B H R Cx > FERe HElER] - EAR > AIREEREEI I EORAER
Ko OB AT LA RS RRR

8. GNDELVSS :

GND S BERE Y - VSSFERSALLEERSIHE - VGONELVSSHE AL AR BRI

fitfEds (power supply) - FEHERFHLLAERSAIERE » VSS I EVONE A HBELELRE -
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APPLICATION CIRCIUIT 1
SLPOLAR=VSS

VDD

VDD T

1500ohm

LEDB |K]-¢

BUSYA

LEDA K

GND
SELT?2
SELT1
SELTO

STANDBY

SAMPLE2
SAMPLEI1
SAMPLEO
SLPOLAR

LODIS

APT78

BUSYAB U BUSYB K}
104
| |
I

SENSEO
SENSEI
SENSE2
VINI
VIN3
VBD
0SCAl

300K

OSCA2

1 |—\— PWRONN

VSS

8550  0.1uF
|

[N
100uF

VDD

| C
RN

* L HE I PRI AN 0 52 FE 5% T oy S M o R R 0 FH L R I

**SELT2~0,SAMPLE2~0,SENSE2~0 must connect to VSS or Floating ,
(These pins are pull high internally )
SAMPLE2~0 : % ESAMPLE RATE W& E
SELT2~0 : %% BUSYAB,BUSYB,BUSYA,LEDB,LEDA K[
SENSE2~0 : &€ B RIUE (Eagfi/H 001 )
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APPLICATION CIRCIUIT 11
SLPOLAR=VDD

<
=)
W)

\upap g

1500hm
LEDB (D}~ A\
1 }—T
<
o
|-o'e—0

BUSYA Do
SAMPLE2
LODIS

LEDA Do
} *
} *
SLPOLARF—O U
1]

SAMPLEI1
SAMPLEO

STANDBY

T AP778-01

BUSYAB U BUSYB

SENSEO
SENSEI
SENSE2
VSS
OSCA1
300K

0SCA2

1 |—\— PWRONN

VDD

* I R B LE B A B 52 R S 4 A A R 2 BEOR A R T
CIRCUIT I J& F 55 %
** SELT2~0,SAMPLE2~0,SENSE2~0 must connect to VSS or Floating ,
These pins are pull high internally)
SAMPLE2~0 : i 7ESAMPLE RATE HYJ & &
SELT2~0 : %% BUSYAB,BUSYB,BUSYA,LEDB,LEDA Y]
SENSE2~0 : &%/ BRI (Aakfsi i 001 )
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