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CONTINUOUS TOUCH DIMMER
FOR DC LED LIGHTING

GENERAL DESCRIPTION
The TTP112 is a continuous touch detector IC for the DC LED lightings. The dimmer function
controls by PWM output. The PWM duty range is 3% ~98% that is the lighting dimmer as 3% ~98%.
It has high frequency and small adjusts duty rate, which can let the LED lighting dim smoothly.

FEATURES

Operating voltage 4.5V ~6.8V

Operating current < 1.2mA @VDD=5.0V, no load

Support two output mode : (1) PWM Dim Mode, (2) Direct/Toggel Mode.
Small adjusts duty rate 0.2%.

Support two dimmer speeding as 6 sec and 12 sec lightness circulation.
PWM output control NMOS or Direct output mode.

Memorize turn on.

Two turn off modes: delay off and non-delay off

Two input dimmer modes: touch plate and switch

Two dimmer mode Cycle and Non-Cycle

Support Touch Direct Mode Function

The application circuit is simple and easy.

Can use wire to connect the IC to touch plate.

APPLICATION

= DCLEDLAMP
= For PWM control output
= Direct/Toggle Mode output
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PAD DESCRIPTION

Pad No. | Pad Name | 1/0O Type Pad Description
1 SCK I System clock input pin
2 TSCK I Sensor clock input pin
3 SEL I-PL  |Mode selection :
PWM Mode : 0(Default) => non-delay off, 1=>delay off
Direct/Toggle Mode : O(Default) => non-MOT, 1=>MOT 80sec
4 VDD P Positive power supply
5 NSSEL I-PL  |[PWM Dimmer speed mode selection (6sec/12sec):
0(Default) => normal speed(6sec/cycle),
1=> slow speed(12sec/cycle)
Direct/Toggle Mode : 0(Default) =>Direct, 1=>Toggle
6 VCHK | PL |Low voltage detect
7 TI I Touch input/ Switch input
8 Cl I Sensor control input
9 VIO O Test out
10 TSSEL I-PH  |Function setting input pin.
11 VSS P Negative power supply, ground
12 ISEN I-PH  [Sensitivity adjustment of release
1(Default)=> more sensitive, 0 => more insensitive
13 BU O Output pin to Buzzer
14 AT @) Output pin control NMOS active high
15 OPT1 I-PH  |Function setting input pin.
16 OPT2 I-PH [Function setting input pin.
Pin Type
I CMOS input only
0] CMOS output
I-PH CMOS input and pull-high resister
I-PL CMOS input and pull-low resister
P Power / Ground
12°/07/12 Page 2 of 12 Ver 1.0

Reference Only



M371298 (Taiwan)
ZL 2010 2 0300629.5 (CHINA)

T Patent No.: Prel iminary TTP112

ELECTRICAL CHARACTERISTICS
« Absolute Maximum Ratings

Parameter Symbol Conditions Value Unit
Operating Temperature Top — -20 ~+70 T
Storage Temperature Tst6 — -50 ~ +125 T
Power Supply Voltage VDD Ta=25°C VSS-0.3 ~ VSS+5.5 V
Input Voltage VN Ta=25°C VSS-0.3 ~ VDD+0.3 \Y
Note : VSS symbolizes for system ground

« DC/AC Characteristics : (Test condition at room temperature=25C)

Parameter Symbol Test Condition Min. | Typ. | Max. | Unit
Operating Voltage VDD 4.5 5.0 6.8 \/
System oscillator Fosc |VDD=5.0V, R_CK=100K() - 1.2M - Hz
Sensor oscillator Tosc [VDD=5.0V, R_TCK=68K (2 2.0M
Operating Current lor |VDD=5.0V, Touch Mode | - 600 | 1200

No load
R_CK=100K(Q)  |Switch mode 250 | 500
R _TCK=68KQ uA
Input Ports VL |Input Low \oltage 0 - 0.2 |VvDD
Input Ports Viu  |Input High Voltage 0.8 - 1.0 |VvDD
Output Port Sink Current loo |[VDD=5.0V, Vo =0.5V - 25 - mA
Pin : PWM, BUZZER
Output Port Source Current lon |VDD=5.0V, Vou=VDD-0.5V - 8 - mA
Pin : PWM, BUZZER
Input Pin Pull-low Resistor | Rp.  [VDD=5.0V, 130K ohm
Pin : NSSEL, SEL,VCHK
Input Pin Pull-high Resistor| Rpy [VDD=5.0V, 300K
Pin : Tl
VDD=5.0V, 139K ohm
Pin: TSSEL, SEN,OPT1,0PT2
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FUNCTION DESCRIPTION

1. Support Three kinds of package item :
TTP112-ADA : PWM Dim Cycle Mode, DIP-14.
TTP112-BOB : PWM Dim Cycle Mode, SOP-16.
TTP112-CDA : Direct Mode with Active High, DIP-14.
TTP112-DOB : Direct Mode with Active High, SOP-16.
TTP112-EOB : PWM Dim/ Direct Mode, Toggle Mode , SOP-16.

2. TTP112 : PWM Dim Mode Function
(1). Touch (switch) mode

a. Short touch(switch) input mode (light on/off)
- In normal speed (NSSEL=0): when touch time is less then 0.3 second.
- In slow speed (NSSEL=1): when touch time is less then 0.6 second.

b. Long touch(switch) mode (continuous dimming)
- In normal speed (NSSEL=0): when touch time is more then 0.3 second.
- In slow speed (NSSEL=1): when touch time is more then 0.6 second.

c. Intouch mode can auto stop dimming, when dimming over most lightness 4 times then stop
dimming luminance automatically.

(2). Two modes of turn off: non-delay off and delay off by option SEL
a. Non-delay-off mode (SEL=0): If lamp is on, short touch lamp will turn off. Short touch again
lamp will be turn on.
b. Delay-off mode (SEL=1): If lamp is on, short touch will cause the lightness to be dark slowly,
until the lightness become the darkest and keep the lightness, then turn off.
c. The total delay off time is about 18 seconds.
d. During delay off time, the lamp will be turn off immediately when touch again.

(3). Long touch or push switch about buzzer
a. Cycle mode
1. A long touch or push switch will adjust the lightness, during adjusting the lightness. The
lightness will change from bright to dark and from dark to bright continuously. Stopping
long touch or push switch, the lamp will keep the lightness.
2. There is “BI-BI” sound from buzzer when it will approach the highest lightness, and stop
adjusting lightness. It will reach the highest lightness.
3. A lightness cycle of normal speed-dim is about 6 seconds. Slow speed-dim is about 12
seconds.
b. Non-Cycle mode
1. A long touch or push switch will adjust the lightness, when approach the highest lightness
will stop adjusting the lightness. And “BI-BI” sound from buzzer.
2. A long touch or push switch will adjust the lightness, when approach the darkest lightness
will stop adjusting the lightness. Buzzer is soundless.
c. Buzzer frequency is about 4.0KHz.

(4). Memory function
a. When lamp is turned on every time , the lightness is the same as the last turn off lightness. If
the lamp is delay off, the lamp will be turn on with the lightness that the lamp before become
delay off mode.
b. When AC power is supplied at first time, the lamp is turn on with the highest lightness.
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(5).PWM Duty Rate Active High
a. Adjusts rate: 3% ~98% in change rate 0.2%.

% Fpwm = Fosc/1072 %
PWM DIMMING | | | | | |

Note : if Fosc = 1.2MHZ - Fpwm=1.2KHz

3. TTP112 : Touch Direct/Toggle Mode Function
(1) Touch Direct output, active High (OPT1=1).
a. Touch detect time is 56ms (typical). There is “Bl” sound from buzzer when it detects touch.
b. Touch release detect time is 46ms (typical).

Touch
. Release
T —
% Detect time % KDetect time%
typ. : 56ms typ. : 46ms
AT

(2) Touch Toggle Mode, initial state Low (OPT1=1).

Touch Touch

Ti ‘ Release ‘ Release
AT ‘
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4. Mode Function Setting Pin Description
(1) SEL(1_PL) Pin

Mode PWM Dim Direct/Toggle
Setting 1 O(initial) 1 O(initial)
Function Delay Off 18sec Non-delay Off MOT 80sec Non-MOT
(2) NSSEL(I_PL) Pin
Mode PWM Dim Direct/Toggle
Setting 1 O(initial) 1 O(initial)
Function Slow Speed Normal speed Toggle Direct
12sec 6sec
(3) TSSEL(l_PH) Pin
Mode PWM Dim Direct/Toggle
Setting 1(initial) 0 1(initial) 0
Function Touch Switch Touch -
(4) OPT1(1_PH) Pin
Mode PWM Dim Direct/Toggle
Setting 1(initial) 0 1(initial) 0
Function Cycle Non-Cycle Active High Active Low-
(5) OPT2(1_PH) Pin
Setting 1(initial)
Function Touch/Switch Mode Direct/Toggle Mode

Note :

SEL, NSSEL (Pull Low): 1(Short to VDD) , 0(default).

TSSEL, OPT1, OPT2 Pull Low): 1(default), 0(Short to VSS).
MOT: Maximum on time 80 sec (TYP.).
Delay Off 18sec (TYP.)

Normal speed 6sec (TYP.), Slow Speed 12sec (TYP.).
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APPLICATION CIRCUIT

TTP112-ADA Application

Led Power

Note : RI, Cl, R_TCK, R_TI VALUE Ref. Touch Plate(maybe modify)

LED

22 22

AC Adaptor
110V/60Hz Power
220V/50V

12v

-

z2

w0

Note : Led Power = 12V = R1=2K ¥ 5
- o
Led Power = 24V > R1 = 4.7K S
v o
IS 4
m
¥ 1
o |
©x TSCK
2
5.1V l l <
c3 cal+ SWi—o~o_ SEL g N
0.1UF 10UF s
> /L ; = 4 g
NSSEL =
sw2lo~o———15 =
v
= VCHK 6
No. | Name Value No. | Name Value
l
2Kohm@12V ZD 3.3V 7
1 R1 4.7Kohm@24V 1 c4 10uF/16V VDD=5V b1
2 R2 1K 12 D1 1N4148
3 | RCK 100K 13 D2 1N4148 D1 1N4148
4 R_TCK 68K 14 ZD1 3.3V
5 RI 2M 15 | zD2 5.1V o
6 | RTI 3K 16 | Buzzer|  4.0KHZ 5=
D2 1T
7 cl 2.2uF 17 | NMOS ref LED 1N4148 $F 1000pF/IKY
8 | c1 1000pF/1KV | 18 N [:3
9 | C2 1000pF/1KV | 19 -
10 | c3 0.1uF 20 -
TTP112-BOB Application  note: Ri, cI, R_TCK, R_TI VALUE Ref. Touch Plate(maybe modify)
LED
w22 22 22
Led Power AN b [. b
AC Adaptor
110V/60Hz Power
220V/50V 12y NMOS

M2
Note : Led Power =12V => R1=2K ¥ é
_ S
Led Power = 24V —> R1=4.7K S -
S & 5 NC =1 16F= NC
<+ SCK 1,
oK TSCK |,
swi SEL__l,
5.1V Ea——
c3l ul* VDD 5
202 0.1u1 1ouil nsseL |,
sw2
VCHK |,
¢ T g 9—_Cl
— 2M
No. | Name Value No. | Name Value TTP112B RI
2Kohm@12V ZD 3.3V 7D1
1 R1 4.7Kohm@24V 1 c4 10uF/16V VDD=5V *é 2UF
2 R2 1K 12 D1 1N4148 cl
3 | RCK 100K 13 | D2 1N4148 b1 T Natas
4 R_TCK 68K 14 ZD1 3.3V
5 RI 2M 15 | zp2 5.1V Y B
6 | RTI 3K 16 | Buzzer|  4.0KHZ O 9
~ 2.20F D2 o 11 1 Touch Plate
7 cl -2ul 17 | NMOS ref LED 1N4148 oo 1000pF/1KV  1000pF/1KV
8 | c1 1000pF/1KV || 18 -
9 | C2 1000pF/1KV | 19 -
10 | c3 0.1uF 20 -
107/ f
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TTP112-CDA Application
Direct Mode Note : RI, Cl, R_TCK, R_TI VALUE Ref. Touch Plate(maybe modify)
Led Power ; ; LED; ; ; ;
AC Adaptor WH—H—H
110V/60Hz Power
220V/50V
12v ﬁ
Note : Led Power = 12V = R1=2K
Led Power = 24V = R1=4.7K
v X
#5v gy
R1 «
2% . EI ScK_|, 1
oy TScK
13
Vol <:sl+ SEL_|3 12
zozo'lu':; 10%; VDD
4 11
NSSEL
—15 10
¥ N
= VCHK
No. | Name Value No. | Name Value e\ VN 6
1| RL wmol2y | gy | 4 10UF/16V ZD 3.3V T
4.7Kohm@24V u VDD=5V ZD1
2 R2 1K 12 D1 1N4148
3 | RCK 100K 13 D2 1N4148 TTP112C
4 |Rr TCK 68K 14 | zp1 3.3V 1N4148
5 | RI 2M 15 | zp2 5.1V
6 | RTI 2K 16 | Buzzer|  4.0KHZ 89 88
7 | « 2.20F 17 | NMOS|  refLED D2 Y ! |
8 c1 1000pF/1KV | 18 N 1N4148 ;.w 1000pF/1KV  1000pF/1KV
9 | C2 1000pF/1KV | 19 | -
10 | c3 0.1uF 20 | -
TTP112-DOB Application  Direct Mode
28
-3 22 27 22
Led Power ' ' '
AC Adaptor
110V/60Hz Power
220V/50V
12v ‘/7‘7
Note : Led Power = 12V => R1 = 2K NMOS
Led Power = 24V > R1 = 4.7K B2
v x¥ o BUZZER
8. NC =1 16{=s NC
o SCK__J, 15 AT
TSCK BU
?& 5 N M sen Sw4
s SEL =4 BE——0
«©
S VDD 1o 1ok YSS
BV, Csl+ ——— NSSEL=6 11} SSEL o
01UFT  10UF —VCHK 100 RI
ZD2 ; ; Tl Cl
8 9 ig
3UF
X o TTP112D ;CI
- o
ZD1
o1 4
~ N 1N4148
\U ‘_\'\O
Touch Plate | f 11 Y
1000pF/1KV  1000pF/1KV ;\N
D2 A
1N4148 Note : RI, Cl, R_TCK, R_TI VALUE Ref. Touch Plate(maybe modify)
/77
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TTP112-ADA Application Note : RI, Cl, R_TCK, R_TI VALUE Ref. Touch Plate(maybe modify)
e
LED Schottky 10UF/50V/|
Led Power RS ;
22 22 22 soun
1 acaptr » bbb
110V/60Hz p L
ower R1 VIN
220V/50V W1 e
12v );7 + } } GND/|, 5le
338 _DIM|, I SEN
n
Note : Led Power = 12V = R1=2K X T
5.1V o X S, 5 TTP932
Led Power = 24V => R1 = 4.7K S 1
ZD2
é SCK_|,
Rs(ohm) | Norminal average output current § D:I TSCK
0.1 1000mA l l 2 < @
0.13 760mA c3 calr swi —o~o—SEL 13 9 /77 BUzzeR
0.1UF 10UF
015 667mA ; ; vop_ |, g
NSSEL =
sw2lo~o——5 =
=t VCHK 2M
No. | Name Value No. | Name Value 6 RI
Tl
2Kohm@12V ZD 3.3V 7D1 7
1 R1 4.7Kohm@24V 1 c4 10uF/16V VDD=5V sz 2UF
2 R2 1K 12 D1 1N4148 ;m
3 100K 13
R_CK D2 1N4148 1N4148
4 |R_TCK 68K 14 | zb1 3.3V
5 RI 2M 15 | zp2 5.1V N N
No o
6 | R_TI 3K 16 | Buzzer 4.0KHZ O O
D2 10 1 ! Touch Plate
2.2uF 17 | NMOS Y-
LA ref LED 1N4148 iy 1000pF/1KV  1000pF/1KV
8 | c1 1000pF/1KV | 18 - o
9 | C2 1000pF/1KV | 19 -
10 | c3 0.1uF 20 -
TTP112-BOB with TTP932 Application
Note : RI, Cl, R_TCK, R_TI VALUE Ref. Touch Plate(maybe modify)
+lcs
LED Schottky 10UF/50V
Led Power RS ;
22 22 22 68uH
AC Adaptor » P D
110V/60Hz Power L
220V/50V 1oy
; ; 7 + } L
o
Note : Led Power = 12V => R1=2K o8 SW 11 g VIN |
_ _ [ GND
Led Power =24V - R1=4.7K =) 2 5=
S sy 3 4 LSEN
TTP932
Rs(ohm) | Norminal average output current
01 1000mA e X 5‘
013 760mA Sa
0.15 667mA g
¥ g % NC =1 16F= NC
x ;‘ SCK_ 1, 15— AT
3
TSCK 3 14—
o SEL | L, ISEN
51V l l swi 4 13
c3 cal+ VDD 5 1)
0.1UF 10UF
zD2 ; ; xS sw2 o—NSSEL_—g 1=
oW P 10 vio
8 9
2M
No. | Name Value No. | Name Value TTP112B RI
2Kohm@12v ZD 3.3V
1| R aTKohm@2Y i 10uF/16V VDD=5V 2p1 5 SUF
2 R2 1K 12 D1 1N4148 ;u
D1
3 | R.CK 100K 13 D2 1N4148 1N4148
4 |R.TCK 68K 14 zD1 3.3V
5 RI 2M 15 ZD2 5.1V IR H
O« o
6 | R_TI 3K 16 | Buzzer 4.0KHZ iy | Touch Plat
D2 v e oucl ate
7 cl 2.2uF 17 | NMOS ref LED IN4148 o0 1000pF/1KV  1000pF/1KV
8 | c1 1000pF/1KV | 18 -
9 | c2 1000pF/LKV 19 -
10 | c3 0.1uF 20 -
’
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TTP112-EOB Application
Note : RI, Cl, R_TCK, R_TI VALUE Ref. Touch Plate(maybe modify)

Led Power

z2

LED

z2

27

AC Adaptor
220VISOV Power
12v SW6 NMOS
;;7 M2
Note : Led Power =12V = R1=2K v X
S 39 SW5
Led Power = 24V => R1 = 4.7K Sw S TO\Oi
xg 6 TV L OPT2 g 16=-OPT1 /77
¥
5 | =2
S TSCK g
swi SEL
5.1V l l © =4
c3 c4l+ VDD 5
0.1UF 10UF
ZD2 NSSEL |
sw2 VCHK |,
5 e
N
No. | Name Value No. | Name Value TTP112E RI
ZD 3.3V
2Kohm@12V ZD1
1 R1 4.7Kohm@24V u c4 10uF/16V VDD=5V *2 JUE
2 R2 1K 12 D1 1N4148 ;m
3 100K 13
R_CK D2 1N4148 1N4148
4 |R_TCK 68K 14 ZD1 3.3V
5 RI M 15 | zp2 5.1V ] -
3 3)
6 | R_TI 3K 16 | Buzzer 4.0KHZ HH | Touch Plate
D2 X
7 cl 2.2uF 17 | NMOS ref LED o 1000pF/1KV  1000pF/1KV
1N4148 o
8 c1 1000pF/1KV | 18 -
9 c2 1000pF/1KV 19 -
10 | c3 0.1uF 20 -
TTP112-EOB with TP932 Application
Note : RI, Cl, R_TCK, R_TI VALUE Ref. Touch Plate(maybe modify)
tlcs
LED Schottky 10UF/50V
Led Power RS ; ; ; ; ; ; ;
68uH
AC Adaptor
L
110V/60Hz Power
220V/50V 12v i
6
+ y GND 5l =
Note : Led Power = 12V - R1=2K g 8 /ﬁ DIM 3 4 SEN
w
Led Power =24V => R1=4.7K L\DL TTP932
Ef
Rs(ohm) Norminal average output current
0.1 1000mA x5 SW6
1 |
0.13 760mA S
0.15 667mA . oPT2 S oPTL Sws
S % L=< = 16] 3,
X ::_c‘ SCK_ |, 15— AT
©
TSCK 3 14— BU < L
s1v l l SW1 J-_O/O¢z.4 13:&0\07
0 182 1032 * DD —5 12=—VSS " /77 BUZzER
- TSSEL
zD2 ; ; ¥ o sw2 o—NSSEL_ g 11
B
YN VCHK =7 10— vIO
T Cl 777
—8 9=
2M
No. Name Value No. | Name Value TTP112E RI
2Kohm@12V ZD 3.3V
1 RL 47Kohm@24v 1 c4 10uF/16V VDD=5V b1 'E 2UF
2 R2 1K 12 D1 1N4148 ;(]
3 | RCK 100K 13 D2 1N4148 1N4148
4 |R_TCK 68K 14 ZD1 3.3V
5 RI 2M 15 ZD2 5.1V oS -
6 R_TI 3K 16 | Buzzer 4.0KHZ U; ‘f U; Touch Plate
D2 X =
7 cl 2.2uF 17 | NMOS ref LED 1N4148 ® 1000pF/1KV ~ 1000pF/1KV
8 c1 1000pF/1KV 18 -
9 c2 1000pF/1KV 19 -
10 c3 0.1uF 20 -
)
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PACKAGE CONFIGURATION:

TTP112-ADA DIP-14 TTP112-BOB SOP-16 TTP112-EOB SOP-16
m
=28 8825 >, O - >, O
T T 7177177 cc23828%%0 553B28%s
S 994 g g lﬂﬂﬂiiﬂﬂ ﬂﬂﬂﬂﬂi@i
TTP112A TTP112B TTP112E
Lot No. ) Lot No. ) Lot No.
4 N @+ 1 o . guuxuuuuu I
Y4 - — —_ N X X — —_
RN
¥ x @ o @ ¥ r z > z >
R
TTP112-CDA DIP-14 TTP112-DOB SOP-16
28 %8 ¢ )
w
LT T T 0ox 3288825
T 29 =g 7" I
TTP112C TTP112D
Lot No. Lot No.
D a m v o e~ EE@;[LD’D:@E
LT T T
3 g 3 8 g & " z
PACKAGE OUTLINE:
1. TTP112-ADA and TTP112-CDA DIP-14
SYMBOLS | MIN. NOR. MAX.
. A - — 0210
1 : . - Al 0.018 - -
i I e e o i e W AZ 0.125 0.030 | D.135
B [B] 0.735 0.750 Q.775
D = “ y E 0.300 BSC.
El 0.745 0.250 0.755
R LT L 0.115 0.130 0150
&g .335 0.355 0.375
g 4] ¥ 15
LHIT : INEH
L « NGTES:
AW FUME 1.JEDEL CUTUME : M5-DO7T A%
Jﬁ: 7. IJ L E17 DIMENSIONS [0 HEIT INCLUDE MQLE FLASH OR
LIROMNS MIL0 FLASH OR PROTEUSHINS SHALL WAT
D:I:EED 10 IHEH.
1.8 15 MEASURED AT THE LEAD TIPS WITH THE LEADS
A— LNGONSTRAINED,
o *'Eﬁﬁﬁsﬁnﬁuwm LEAD TIPS ARE PREFERRED TO
' A.STANCE EEFiéEH LEADS INCLUCING Dl BAR
PRETRUSKING TD BE Q05 [NGH MIMINL/M,
G.CATUM FLANE [H] COINCIDENT WIH THE BOTIGON COF LE&D,
WHERE LEAD EXMTs BOOT
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2. TTP112-BOB and TTP112-DOB,TTP112-EOB SOP-16

T
n -~ .
- 'y
!
/ y
A HHHHHHA ar=a
L I
| [
T e T
\\"- -~
™ OTEAL &
I :‘ i: || DWENSEH [N W | DVERGON W NEH
YL NN NAK W WA
‘[ \ & 133 175 bs® | GDEA
t —— T — 4 L M| 00 | pEs | ooow | GObR
e | ! ! i [ i ) B 03 | oS [ o3 [ npen
TN, PR =4 3 c nie | o35 | cows | come
b Bl [ 121 BAL oSl B
ARNTES ¢ OMEEKN ® 1 " DIER NDT MCUCE WILD FLASH , D 480 104 bAs BT
PRITAUSIME R GATE BUATS. = H Sa E20 (ran ( G2eAd
WD FIASH | PAOTRUSCHE #ND GATE BLRRS SHALL E lL
NOT EICEED 0.15 WU ¢ 0006 NEH 3 PR SIDE BAKE PIAE i E FL ] %00 IV | RIEA
moLa ¥ F==le L vag | 127 | pas | mom

ORDER INFORMATION
1. For TTP112
a. Package form: TTP112-ADA, TTP112-BOB, TTP112-CDA, TTP112-DOB, TTP112-EOB

b. Chip form: TCP112
¢. Wafer base:

REVISE HISTORY
1. 2012/07/12 -Original version : V_1.0
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