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J T Preliminary TTY472
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il ﬂﬁ“ﬂ[ﬂ'” TRlAC P = AR 4\* «'JJF“ v AT ﬁiJ S Hﬁ}éﬁﬁﬁ%ﬁ**ﬁ
il Ao RELAY ﬁJFj‘LI'

e E&ﬁjz TRIAC A1 RELAY foag R

| anual Override Jiﬁu

(SR I (RS <50uA@sV )
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. FIER
TTYA472
TTYA472
P21 201 P1
N2 L[] 1 18 1 P2 N2 2 1911 N1
02012 17 1 P1 02013 18/ 1 O1
VSS [ 3 16 1 N1 VSS [ 4 17 . VDD
RSTB [ 4 151 01 RSTB L5 161 NC
OSCl | 5 141 VDD OSCIl [ 6 15 NC
zcl]e 13 OPTION Zzcll7 14 ] OPTION
RELAY [] 7 12 — TRIACH RELAY [ 8 13— TRIACH
TMR 1 8 11 ) TRIACL TMRL ] 9 12 —J TRIACL
CDS L 9 10/ DIM CDS [ 10 11 ! DIM
18-DIP-A 20-SOP-B PIR-235
20-SSOP-A
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J T Preliminary TTy4dr2
R
Name 1/0 Description
VSS P &%
RSTB | Reset TP > IS PR 9t Y 100K)
0SCl | [ ATl - RC Piiabtts (32Khz)
ZC (PAO0) O |{fi] AC % yf7\¥E[iY Zero Crossing » TRIAC [ R
HFES 100K
RELAY(PALl) | O Activ’e High fi'EEg RELAY
TMR(PA2) I |9t R.C. ¥ Fl’%iﬁZTRIACH/ TRIACL * RELAY Active Elf’JEﬁFEﬂ:%
0 (AC F:Eﬂ’}?l 60Hz 7% DC mode E\JJ’ By 3 FRE] 12 5344;AC F:E?PFJ 50Hz Eﬁ’
K% 3.6 FHE] 14.4 55 )
CDS(PA3) | |94 CDS Sensor fi'I'J ([ "~ FS Rl - » CDS %] 5% || Fiuid(™
5§ > flfit 1Sec De-bounce
DIM(PBO) O [9# R.C. i » pJE%;ﬁZTRlAC [uEESE e e o B TS LAMP EIUFIEJE‘E*]
% (1209 ¥ 950 Hls) - i S VDD B R (209
T(RF!,QSL I [Active Low fi’E&E% TRIAC or ADP fiijil} (DC mode ) |
TRIACH(PB2)| O |Active Low fi'f#ED TRIAC - 95% ﬁ?“' or ADN it (DC mode )
OPTION(PB3)| | [VDD(Auto mode) : Disable Manual Override P (o191 £ 10K I E] |
VD))
VSS(DC mode) : No Triac Output Function(ZC/DIM/TRIACL/TRIACH
floating) - 1 fi-7j= [|/(Relay/CDS/TMR) - i L OSCI off( 191 £ 10K
_>
Floating(Manual override & Auto mode) @ ~ElL/E 6 JEﬂJ‘ with manual
overrlde function ([fi9f £ 500P F 4% VSS)
VDD P |
N1 | ;‘j % OP fu g *
P1 | [57- % OP T * &
o1 O [5%— 7% OP it i
N2 | |57= 5% OP [ivEif * 8
P2 | |57~ 7% OP [Ty * &
02 O |37= 7% OP ugﬂlafﬁu '
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J T Preliminary TTY472
. AC / DC Characteristics
1  Absolutely max. Ratings
ITEM SYMBOL RATING UNIT
Operating Temperature Top -20- +70 T
Storage Temperature Tsto -50- +125 T
Supply Voltage VDD 55 \/
\oltage to input terminal Vin Vss-0.3 to Vdd+0.3 \
2 D.C. Characteristics
(Condition:Ta=25 £ 3 C*RH = 65% * VDD =+ 5V ° VSS=0V)
Symb Condition Min. | Typ. | Max. Unit
Item ol
Operating voltage VDD 2.7 5 55 \/
Power consumption | lopr1 [System clock off, PIR OP*2 on, No 35 50 UA
current load, @5V
Power consumption | lopr2 [System clock off, PIR OP*2 on, No 25 40 UA
current load, @3V
Input low voltage for | Vi1 0 0.3vDD| V
input and 1/O port
Input high voltage for | Vi 0.7vDD VDD \/
input and 1/O port
Input low voltage for | V.2 0 0.35VD \Y
RESB pin D
Input high voltage for | Vi 0.7vDD VDD V
RESB pin
Output port source loH1 Vou=0.9VDD, @5V 4 mA
current
Output port sink current| lo 1 V0.=0.1VDD, @5V 10 mA
3 A.C. Characteristics
Item Symbol Condition Min. | Typ. | Max. Unit
System clock fsysi RC oscillator @5v (32Khz) 28 32 36 KHz
9B b R T
External reset low treS - 1 us
pulse width
2009/09/25 Page : 4--17 Ver. : 0.3




J T Preliminary TTY472

4  Operational amplifiers features (VDD=5V, 25C)

Item Symbol Condition Min. | Typ. | Max. | Unit
Input offset voltage Vios 5 10 | mV
Input offset current lios 1 100 | pA
Input bias current lib 10 200 | pA
Positive output swing Vsh 41 | 44 \Y/
Negative output swing Vsl 01 ] 0.2 V
Unity Gain Bandwidth b Loading,C=50p 5 KHz
Common mode reject ratio | CMRR \Vo=1V 60 | 65 dB
Supply voltage reject ratio | SVRR \Vo=1V 60 | 65 dB
Slew rate at a unit gain SR No load 0.01 V/us
PIR window midpoint Vref 2.3 | 250 2.7 V
Output short source current | loph (Vin+)-(Vin-)>10mV | 5 mA
Output short sink current lopl (Vin+)-(Vin-)<10mV | 5 mA
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Preliminary

TTYA4T72

'] PIR sensor i~ [Eﬁ“ﬁi H{L‘t s, |‘E;‘WFJF£L| 8 F > %ﬁi;‘j 2 B iR (B
INE: RV éﬁ"%ﬁﬁz)
1 iFART Vih Vil
1 0.5vDD+0.07vDD 0.5vDD—0.07vDD
2 0.5vDD+0.10vDD 0.5vDD—0.10vDD
3 0.5vDD+0.13vDD 0.5vDD—0.13vDD
4 0.5vDD+0.16VvDD 0.5vDD—0.16VvDD
5 0.5vDD+0.19vDD 0.5vDD—0.19VvDD
6 0.5vDD+0.22vDD 0.5vDD—0.22VvDD
7 0.5vDD+0.25vDD 0.5vDD —0.25VDD
8 0.5vDD+0.28vDD 0.5vDD —0.28vDD
>250ms >250ms <62.5ms >125ms >125ms
<> <> ¥ <> <>
Vdd 1 1 l 1 . T AN
Vi = mmmmeeees SR N N A ***********
1/2vDD 3 - 3 /i T
il LN N
Vss | - — —
PIR(internal signal) <> <> l H
——————250ms| 250ms | — :
| |1 <2sEC
OUTPUT F——% < p—
3SEC 3SEC —— PIR-CI
SVO— g
S — Vih |
© l
SVl — %, !
5 — Vil |
sv2 | |
| — B
: Vin PIR | ed
| eage INT
””””””””””” detect ADF }
S| Vil —
ADIE
ADoff (from OP output)
PIR-G
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J T Preliminary TTY472

3 PIR signal de-bounce [ > Fﬁ"f:4 e ?ll 2 PIR 15K

3.1 AKF250ms
32 2SEC '] "EJFHJ]’[EHJE? 125ms > Z/D_Fqﬁa'[' (Fl‘J‘J}%%”*éﬁﬁ!?ﬁ?Z) °
33 2SEC '] "EJE (%" 62.5ms > i/[l_Fqﬁaﬂ (F[‘J‘H%@”ﬁ{%!?ﬁ@ °

4 CDSde-bounce FL 1 Fyg » FI" [T /R4 A HTRRUR > % % PIIIRRL b AIET I kL

SO K ) -

5 TMR ﬁl 7}}3??5,:[5 f[lr_, FL‘ Fl I‘J?ﬁﬁﬁ RELAY #! TRIAC ﬁ&?‘ '[EJJ:F i(AC zﬁ’*l 60Hz {z[& DC mode
Eft 3 FpE| 12 5584;AC Fﬂﬂ Rl 50Hz Eﬁ Eb 3.6 FZ[ 14.4 55 ##) [ | éﬁgiﬁﬁfﬁa:]p Ff%gzgi
o - [Ip 37 -3 )

6 7 [OPTION=1 [ » {2] MANUAL OVERRIDE XjjZ » #1515 |JAUTO MODE i

6.1 TRIACH fiith it :

6.1.1 TRpIEEY ﬁ'?ﬁé OFF -

6.1.2 TEpi HE= 7 PIR Q*E’FT@:FEQJM ,ﬂﬁ]} IfL % 95% ETJ}H'[ £l ',ﬁl Jﬁr 2% TMR
P -

6.2 TRIACL fifitlfiff

6.2.1 TRFISVEEY S, — ﬁ'?ﬁé OFF -

6.2.2 TRy HRIEE, T Eﬂﬁi il%e) I*‘Efl DIM f J?’ﬁﬁp ﬁjw ( 20%-95% > gﬁ FETER ) T
PIR g*b"ﬁ‘@prz?la’”f LT HG 95% i (B ) - o TMR ﬂﬁﬂ
ﬁhﬁW&’WW@%ﬂ

6.3 RELAY fijilifE
6.3.1 TpISEEY s - [iiRL OFF -
632 Tppu bzt o PIR FUOEBLER L - T o T ORRS TMR ) -
7 7 [OPTION=floating [j - f| MANUAL OVERRIDE & AUTO MODE\ i

7.1

’ﬁﬁmfﬁﬁio
7.2 " AC Fifl OFF ->ON M 0258 ' /JA% 258 [ » %7 MANUAL

ERRIDE]| > Lﬁﬁfﬁfﬁ:% :

7.21 TRIACH [t 5%
7211 7 7 CDS ﬂﬁru ﬂﬁ]} L% 95% #:]}L[' t[ﬁ]}q'ﬁuﬁﬂj £ ﬁ;;u 6 'J‘Exjj:’
gLl N o J@*[pl |AUTO MODE -
7.22 TRIACL fjt!if5
7221 7} CDS ﬂﬁ‘ﬂ et 95% Jay > HELIOR T ”‘i’ 6 1

LT G o BT |AUTO MODE
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723 RELAY fiilif

7231 ] CDS ﬂﬁfu,gﬁw LAY FET o ORI EE 6 1 A O -
&Tn JAUTO MODE| -

7.3 7 IMANUAL OVERRIDE| [ > F L[ AC IR OFF ->ON - 4% 258 [ » ik <
%] AUTO MODE -

8 7 OPTION=VSS i + 5kt e

8.1 TRIACH real time ﬁ?“' ADN pYFHSf (1 it~ de-bounce Hi7El) -

8.2 TRIACL real time ﬁtli ADP [k (it de-bounce HiZE!) -
8.3 RELAY il
831 TEpItofEFt o~ ikl OFF -
a2 RISt IR PN I 8RR TR Et’ﬁ‘uo
9 7 |AUTO MODE| #! ARG o T
o - AR
10 7 TRIACH/ TRIACL/ RELAY ga?w (OFF ->ON) j £ (ON -> OFF) 4. MANUAL
OVERRIDE {5{H(ZC 12 e H) » 7 T 0R) PIR K 1 FRgh(fir) |5 o % BISE) -
H I
1 5 OSCI (RC f=ifidy » FHIZIRU™T 196 » A 5960 4 A fifyfi' I =] SOHZ/ 60HZ [1Eh2]
WM P AR
2 RV (SOC) 3t PRGOS M IC T
REHELR > prl R R 2puEs
3 NRIHBPPRTMEL S 2-4 0 T R H G ES -
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EFI vg‘ﬁl&[ﬁl
(With TRIAC/RELAY/CDS/TMR/DIMMER Application)
10K% \Manual override & Auto mode\
VDD
7805 — OPTION* }—\ Isoop ﬂ zc
<
VDD !
|
oscl h‘ 150K ! VvbD
‘ [ SYSTEM 100K
T Osc. < [RsTB
= ! 0.1U
VDD | l
|
|
39K i TTY472 s <1 [TRIACH
|
: .
0 ! VDD
|
4 M Rd
| \_% ~| [DIM
" 0.01u Rd value
l | -50Hz 2Mohm
| =
PIR singal ‘ - 60Hz 1Mohm
window control |
|
1
S ______ |
o i
| i200P
1
OPTION pin:
- VDD: No manual override function
- NC(connect capacitor to VSS): With manual override function PIR-1B

* FURLEH] TRIACH » JIIE F5 e f] 8072 Zpe -
>l< = 1C %" DIM/ TRAICL/ MANUAL OVERRIDE Wﬁfﬁ: ) FI ") 2e Ak IEH’E“ A %Pﬂ[fk
P Tt s -
>l< I=I1C t'[iﬁlﬁl Wﬁu T RER 3V T [ERES Y POWER CONSUMPTION Tﬁ
Rl (ﬁ%@[/clv MASK) -
PTION HllpugEix :
-VDD (fi9t# 10K &% VDD) : Auto mode fdrﬂi
-VSS (Rt § 10KF =% VSS) : DC mode Zjsfj< > i;{éj Triac ZJjc
(ZC/DIM/TRIACL/TRIACH pin 327 [fffi "] » A8 A1) - H BRI (W ¥/(Relay/CDS/TMR) » 7 [H L
OSCI off
- Floating (fo! 9t £ 500P } Fk %] VSS): Manual override & Auto mode ﬁjﬂu » NELAE 6 )
i
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J T Preliminary TTY472

(With RELAY/CDS/TMR Application Only)

SYSTEM
Osc.

TTY472 vep
200K
/1
R
0.01u
1T
1/2VDD . =
PIR singal
+ sl | window control
7S GND|
0.047u 200P
1 T
= = M 33K 5, 300K > 1M
OPTION pin :
- VSS: Only Relay/ CDS/ TMR function PIR-1C

A A FIEIAY PING ﬁ%@g}% .
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DEMO BOARD CIRCUIT

Preliminary

TTYA4T72

Auto Mode/DC Mode/Manual Override Mode

Q1

V7 V6 R24
7805 IN4004 IN4002 ™ R23 FUSE
$0 G 1k hig“ N,
62/1W
€20 c19 c18 c17 1%016 I I R17
220uF/35V F/35V 10K
104 220uF/35V 104 OUF/35 330uF/35 C15 SW Auto mode 0 LAMP1
V8
/77 24VIIW
co Manual override DC mode LAMP2 ( é )
H
500P our R9
10K
c11 V3 V2
il 16 YA A
R11 “I l*
A A—
M |1
N
R6
33K H H C10 R18 R25
104 30K 30K
4 R10 c6
c1 10K 473 AC
22uF
s cs /77
220P
D/ PIR\S 10K I 8 & o +24V
5§ 2 3 T - —5)
LAMP3
G R3 © ~ © n < 8 I [ H—
47K B HQ S = o 103 V5 4)
S04 e & =2 0 o g 2 &8 & IN4148 AN
x il L7 ¢
i R21 RELAY
=
)] ICE ] [=] — N [52]
D
> 5 ¢ & 3 % 8 % 2 2K
R1 C2 — [N ™ < [r) © ~ © =)
33K 22uF
N %W i o v 500K
VR3 R4 é s o NOTE:
M 300K Z 8
R19 i =473 x FOR 220V/50Hz,C15=0.47uF/400V
™ cos Rd=1.2M
VDD R13
150K
f1o oy FOR 110V/60Hz,C15=1uF/250V
68K R14 c12 ’ =
R o2 I Rd=1M
C8§ —— —— C7
104 300P
2006.6.5
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T Preliminary TTYA472

TONTEK Design Technology Ltd.

DC Mode TTY472 Application Circuit

Drawn by 3= i

R11 Date : 1. 13. 2006
M DC mode
R6
33K 11
i II 1l
R9
C6 10K
c1 4
SoUF 1FE)1KO 0.047uF
R2 [ R22 1M
150K
1 cs
RS
R7 220P - —
| 10K D/ PIR \S O 8 2 2 s
; 2 2 8 |8 ® LD
R3
100uF G 47K ] ‘ B AN
N — — — [a) ™ N — o Ny
_— o o p @) o) [an] m [an] m
-1 S o o o o
0.1uF ~ ro1 o1
/773 E NPN
£ 1K
N o B E g 2 2 9 9
z 0 > a4 O o o o Q /7T
s 3 > T
R1 c2 a I £ A
33K = 5 ¥ F© % 500K
%4_ N NN 8 R5
VR3 R4 3.9K
1M 300K
ca I @ CcDS 1
0.047uF __ R13
150K , 4.3M VR1
1 i N ' M
R14 C12
100K 0.01uF ] i
4\/\/;5 Clg e
0.01uF
c8 c7 I
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TTYA4T72

Preliminary
Auto Mode/Manual Override Mode
QL v7 V6 Roa
T 7805 IN4004 IN4002 A R23 FUSE
T I 1 I e h )
62/1W
C20+ c19 cis Yz 7 Yz s R17
S S 104 220uF/35V 330UF/35V Cc15 SW Ao mode 10K e
v8
/77 @
12viaw Manual override LAMP2
c9 6 Hour
/77 500P
TRIAC va v
i c11
104 ;‘ A
R11 || TRIAC
AN
M I
11
R6 11 c10 R18 R25
33K | 104 30K 30K
R10 cé
c1 10K 473 AC
22uF
. I /77
D/ PIR\S 10K T 8 3 o +12V
= <
T Z ©° ElE & LAMP3 @
G R3 s o 9 9 5 8 & 5 g |
e &szsogasgmg v :
;104 8 &2 o a a IN4148 AN % ({
Q |
:I N RELAY ]
£ R21 Q2 NOTE:
o & 9B 2 2 3 % 2 5 5 PN cis
P4 o > i [©] o [N [N o
R1 C2 - o~ ™ < [Te) © ~ © [} VOL RELAY TRIAC
33K 220F 7’ 110V | L2uF/250V | 1uF/250V
>
N w < g g 500K 220V |0.68uF/400V  |0.47uF/400V
R19 ™M1 x "
M
CDs Vol Freq Rd
50Hz 1.2M
R12 4.3M 60Hz 1M
68K C12
103
103
2006.6.16
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J T Preliminary TTYA472

© N
© Lamp
from N/
100 O.1u TRIAC (<10mA
o i AN ( )
output
pin 10K jﬁ o L
= = SU561-K
— o L
24V
—ON
Relay qﬂ@
from 20K L Lamp

MCU NPN

output
pin
1 SU561-K1

R
Project Number Name
Package form TTYA472
Chip form TCYA472
Wafer base TDYA472
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. PRI

(18-DIP)
[i]
- - . SYMBOLS | MIN. NOR. MAX.
o e O e i e i e U 3 i1 — - 0.210
5 1 A2 | D175 | 0130 | ©.135
“ * D 0.880 0.500 0.520
E 0.300 BsC.
LA L L LRI LIRS —1 E 0.245 0.250 0.755
L 0.115 0.130 | 0.150
En 0.335 0.355 | 0.375
g 0 7 15
UNIT = IHGH
NOTES:
|' 1JEDES QUTLIME @ MS—001 AC
- 270" "E1° CIMENSIDNS DO NOT INCLUDE MOLD FLASH OR
3 ERINE FLNE PROTRUSIONS MOLOD FLASH OR FROTRUSKNS SHALL RNOT
EXCEEOD 0O INCH.
-‘ﬁf +40 15 MEASUREL AT THE LEAD TIPF WMH THE LEADS
UNCONSTRAIMED.
+.E9§E’%E'§[mUNDED LEAD TIPS ARE FREFERRED T
T S.0ISTAMCE BEI'WéEN LEADS INCLUDIMG DAM BAR
PRITRUSIONS TG BE 005 INCH MIMIHUM.
OBy, A.0ATUM PLANE [ COIMGIDENT WITH THE BOTTOM GF LEAD,
'WHERE LEAD EXITS BODY,

(20-SOP)

a9 1l

SYMBOLS| MIN. MAX.

NOAAAAAAAN A 0.095 | 0.10¢

o Al 0.004 0012

o4 D 0.486 0.508

w| = E E 0.291 0.795

. g H__ [ 0394 | 0410

_ L 8.016 %.'050

H eu

R C—

0,016ty p. C.050Myp.

NOTES:
1WEDEG QUTLINE : MS-D013 AC
ZOIMENSIONS T* DOES NOT INCLUDE MOLD FLASH

FROTRUSIONS OR GATE BURRS.MCLD FLASH, PROTRUSKING
BND GATE BURRS SHALL NOT EMCEED .15mm [.OOSN}

1) FER EIPE
JOIMENSIONS E" DUES MNOT INCLUDE INTER-LEAD FLASH,
N : OR PROTRUSIONS. INTER—LEAD FLASH AND PROTRUSIGNS

SHALL MOT EXCEED .25mm [010im) PER SIDE

L
SEATING PLAME

a‘{,. :
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Preliminary

TTYA4T72

TETERETT:

2009/09/25

# CETHL &
ol w
J7
TNEHSIN B WIS |5 MCH
L L T o [ e | WM | W | e
o w | e [ 1as [ 15 | s | nose [ooe
| | HE b=l [ W Lo [ ers | oo [ oo | noos [ams
a 11 u L5 [T
i - e B[ om % | s [T
f T c [ on [T [T
| A [ [
Bss | aes | an [ oo [oe Jame
bl — P b
{ i1 ] E | &m |5 [ ese |ooms | oo [nmes
T — N || | Ei | nat [ aw [ aee [ois o [om
TAING FLASE 1 L | o [ e | 1ae | oo | naz (oo
B [ ;1 h | o2 0% | e [
Lum— | -
= m | ATISE 0.0 FEF.
—
I." | = Rl | nm 111 | mos ]
P
R | om [
B HOTES © OMEMEION [ DOES WOT INCLLOE WOLD FROTRUAINS _,; — [ T | o ¥
OR GATE BURS, L ’—, -_rl?.l" il @ | 7 T
MOLD PROTRIFIONS &40 GATE BURFS SHALL MIT CELCE PLESE i =17 1 g | v [ wlw]lel wlw
ESCEED [L305 MCH PER S2E [ — =—=1 EDEE W17 ()
mers f L 7
Page : 16--17 Ver. :

0.3



] T Preliminary TTYA472

eI
* 2004/6/15
- ¥ MANUAL OVERRIDE fjrﬁt
* 2004/8/11
_ ],cisrqf]]r‘f‘
* 2004/8/31
- [SER (PAL AT PA3 T Tazf)
* 2004/9/1
- [Zd¥ Option pin ﬁrﬁi
* 2004/9/2
- Igrup Application circuit fjJ'F'J‘ZﬂI%EF'EJ
* 2004/10/13
- {Zd% power consumption F(ii
%* 2004/11/01
- {iZd5> application circuit
- 1791 OPTION pyfE [ZiPH
- [Zd¥ PIR IBfFJF'i,|
%* 2004/11/08
- %< application circuit
»* 2005/07/11
- update AC/DC ﬁj fEn
* 2005/09/27
-update P11-14, Application circuit Rd:1M &£} 1M(60Hz)ﬁ9 1.2M(50Hz),R13 :120K &%} 150K,
CT :2uf/125V &5, 0. 47uF(220V)g& 1UF(110V).
-update P 3- 14&P7 14, 5{ spec [1ffi “3 FJE| 12 51> @515 AC i 60Hz #Y DC mode 513
3 FE| 12 534#AC FiFI 50HZ [ > & % 3.6 FHE] 14.4 5) 47
* 2005/12/30
-fxdx P11 ,Application circuit
* 2006/11/13

-AC mode/Manu override mode Title modify
SErap9t e Tr & R for LVR function

* 2010/10/11
-f£1~Page 11 DEMO BOARD CIRCUIT
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