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1. Introduction

TTP250E— PR %?ﬂ*}ﬁﬂﬂfé&ﬂ 1~8 {ltib S| I‘Eﬂu%ﬂt ASSPIC - TTP250 . [l fijt!1 457 »
ﬂ'[pjﬂ %wﬂj LU =ty “fg}%ﬂgu%ﬂ EYIE S

2. Features

£ [”: s 2.0V~5.5V
p ?E_{ﬂ 1~8 {fi Touch Pad 3%
Provides sleep mode for power saving request (<SuA@3V)
[AJi [E%Liﬁlﬁﬂ* » 5— KEY [’ Fi FIAZF 1 option HEET [ﬁ@?i’?‘@ L) [ﬁJElfJ De-bounce time
Offers key-stuck release time interval selection (5 sec~ 90 sec)
Provide direct output mode and Tontek serial mode
G =1  SKINNY DIP/SOP/SSOP/QEN 24 PIN
DIP/SOP/SSOP/TSSOP/QEN 20 PIN
DIP/SOP/SSOP/QEN 16 PIN
DIP/SOP 8 PIN
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3. Option Description

LVR function (active Voltage 2.0~3.5V)

LVR function 7% LVR function ?%E*JF&P%F{ JoLVR f lJ'tlj Fl F FEESET, 3.5V '] 7R S8 IETE enable
Eﬂfg [’ LVR (Low Voltage Reset )ﬁi <o {ERLTE| option 1§ sleep mode enable [Kf ;£ 7 sleep
EJFE”“ %’T FIR II*JFTJFJ{F | LVR Zppel ] &1 I @ ff'.fElx_?“ disable Eﬂj““{ [P LVR o2 = 5
A [”:3*’5%“ S5V I :’—-F[Ej HIZI VR ,jlﬂ"ﬁ& E| 7 5 ,EI?{“‘J%L?M disable - option
default is dlsable °

Output Type

Output Type & Hi | KEY %]EEHTUEJJ“ H Jﬁ? #61=  E I #| Direct Mode * Serial Mode i
(3248 - Key Type ;4% Multi-key [f > #4{il Direct Mode * Serial Mode et i » 32
# single-key (strength)fiy single-key (sequence)]ﬁf s [E A Direct Mode f8i=4 - FI’?J‘JEI’,’%E_ =
Z|| serial mode Eﬁ Key Type IF“ SPIE] multi-key [fij & T

Serial Mode output

fy" Output Type 345 Serial mode output Ef IFETR TG Tf LR 2 4 2-wire(TT) Y 3-wire(TT)
ﬁ EE [EE[JTU KEY ¥4 = EJJ“ IC rf“ll [**Ef{ Tontek ** HJ 2-wire ﬁ‘/ 3-wire serial output [ protocol
H=s f[[EEHTHEIJ KEY ﬁ?q' *l HI TPOO £% CK-S » TPO1 £% DO-S » TPO2 £} CSB-S - F’l‘
%E[%EF'EJFI%%% TT serial interface protocol °

Output active level

Z & Output Pin fiV Output active level - ¥ Active Low-CMOS Ef TEE KEY BEERE]
;Uﬁﬂ? MHi» F&[EEUTUEﬂEi ' Low o ¥ & Active High-CMOS EJJ“ TEE KEY B {ERH)
Zﬂﬁﬁ ﬁﬁi[  Low » ¥, KEY %]EEUTUEﬂ? Hi - ¥ & Active Low-Open Drain EJJ“ THEE
KEY BL{{T ?E[JTUEﬁ ﬁE‘L" Tri-state » ¥ KEY ¥ [E‘E[Jfﬂﬁ ﬁ? t Low » £:# & Active High- Open
Source Ef TEF KEY LR 3E[JTUE3j ﬁE]H : Tri-state > ¥ KEY BL{fT ﬁlﬂfﬂﬁ fiart!t Hie [P~ option [£
|7 Output Type 325 Direct mode output Ef PR @3 1 e Default is Active Low-CMOS-

i
Key Type
Key Type % 1i # Byl KEY [l bk [ FAOREE 479 » 475248 multi-key B ¥ RLFIF )
rilt KEY B (21 - @ il Eﬂjﬁg’ulﬁ?&ﬁ” F”KEY Hi2H single-key(strength)[Ff - kL
fp [ F | Wil KEY F&HI [ Fm'"ﬁ'?:‘rl EH IR Uﬁ*ﬁu— [ KEY £ 4 KEY HE’E&T‘H[M

¥ KEY [ EsRUAHIE, - EI“?BT rﬁ?&ﬁﬁ?" ! single-key(sequence) [ - F\ L
IR ST KEY B (2 1 FTP@J%E':F«'FVWETHE 9~ WKEY 25 % (7555 - KEY -
E[ Z[ KEY ¥ release ix | #%5# scan i~ £} o Default is multi-key e
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® Sleep mode
P IC 4 (ERORIN - i disable Eﬁ IC fﬁ%@ = ﬁﬁum » %% KEY (¢ - ’é[ & enable
[ A - BRSNS KEY BEqiR JEHTIJE? ICIF“ R S Jf%@fﬁw KEY
[N Fi[ KEY ¥ detect ' wakeup & » IC f AR F&Eﬁ (Refresh Update Time define
Valule)?ﬂ?i{? KEY ¥ detect » Eﬁ ¥ rF’T |-~ Sleep Mode  Default is disable ©
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4. Tontek Serial output protocol

3 wires serial interface single mode:

M: Master (User controller)
S: Slave (TTP250)

Ts: The minimum width of level staying time

CSB, CK, DO: Those are open drain with weak pull high resistor 1O type

The CSB, CK, DO output waveforms from mater and slave:

CSB M I
>Ts >Ts »>
VA
CK-M <«
CSB S
CK-S
_» 4_
2*Ts
P Repeat Frame >
DO-S
With new key trigger O tp2zp31415(6]7 l74l X0 1293
_» 4_
2*Ts
Note:
1. Data out sequence is started from 10 and ended at 17. End bit is a sync bit.
2. Master fetches the data at rising edge of CK.
3. DO is synchronized at falling edge of CK.
4. CK-S & CSB-S active as CSB-M=1 for data valid interrupt
5. CSB-M=1 will reset the procedure in initial state.
6. CSB-M ending before clock rising edge
7. x bit default as “1”
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2 wires serial interface single mode:

M: Master (User controller)
S: Slave (TTP250)

Ts: The minimum width of level staying time

CK, DO : Those are open drain with weak pull high resistor 10 type

The CK, DO output waveforms from mater and slave:

>Ts >Ts
g
cx Ao —
DO-M | |
CK-S
—> [ “ Repeat Frame >
2*Ts DV enableicheck
_> 4_-
DO-S
01234567\74\)40123
_> 4_
2*Ts
Note:

Data out sequence is started from 10 and ended at 17. End bit is a sync bit.
Master fetches the data at rising edge of CK.

DO is synchronized at falling edge of CK.

CK-S can reactive after DO-M stuck zero at DV enable check for data valid
interrupt, Do-M low masking width should cover whole check period.

5. x bit default as “1”

b=
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5. Pin Assignment

14TPOO Y NC -

2 23

2 TPO1 NC (2~

- |vss TP7 == 1 TPOO Y TP7{2-

“TPO2 TP6 [ 2 \TPO1 TP6[2-

_[TPO3 TP5 % 3 Vss TP5HE-

——|TPO4 TP4 T = “—TPO2 TP4r—

—|TPOS CAPN [— >—TPO3 CAPNF-

S VoD CAPP [ — 2 TPO4 CAPP%

—RSTB TP3 — TTPO5 TP3—

12TPOB TP2 - 2 VDD TP

—HTPO7 TP1 = °1TPO6 TP

2NC TPO (- 14TPO7 TPOF—
SKINNY DIP/SOP/SSOP - 24PIN DIP/SOP/SSOP/TSSOP - 20PIN

—TPOO Vv TP5[~

£TPO1 TP4{E-

2-vss CAPNI™-

4 13

4 TPO2 CAPP-

5 po3 Tpaz ~—TPOO V' canne—

s lpos Tpot £TPO1 CAPPT—
10 3 °

TPO5 TP — L |VSS P

DIP/SOP/SSOP - 16PIN DIP/SOP - 8PIN
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6

L]

TPOS ——

TPO4 ——

TPO3 ——

L

S v

VDD -
r TPO6 TPOI1
TPO7 TPOO;
+ TPO TP7
TP1 TP6
8 Z TP5

c28338

2> EEEE
TPOG6 VSS;
t TPO7 TPO1
NC TPOO
t TPO NC
TP1 NC
+ TP2 TP7

on

= O

19

—{ CAPP
— CAPN
—_ITP4
— 1 TP5
— 1 TP6

QFN-20 PIN

QFN-24 PIN

5

[ | [

TPO4 ——

r TPOS
VDD
+ TPO
TP1

TP2

TPO3 ——
TPO2
VSS

TPO1

TPOO
TP5
TP44

13

— TP3
— CAPP
—— CAPN

QFN-16 PIN

Ver 2.1
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6. Pin description

SKINNY DIP/SOP/SSOP - 24PIN
Pin No. Pin Name Type Function Description Note
1 TPOO /O TPO output pin
2 TPO1 1/0 TP1 output pin
3 VSS P Ground
4 TPO2 /O TP2 output pin
5 TPO3 1/0 TP3 output pin
6 TPO4 1/0 TP4 output pin
7 TPOS 1/0 TPS5 output pin
8 VDD p Power
9 RESB I Reset Pin
10 TPO6 1/0 TP6 output pin
11 TPO7 1/0 TP7 output pin
13 TPO I Sense Pin
14 TP1 I Sense Pin
15 TP2 I Sense Pin
16 TP3 I Sense Pin
17 CAPP [ Connect to Cs
18 CAPN O Connect to Cs
19 TP4 I Sense Pin
20 TP4 [ Sense Pin
21 TP5 I Sense Pin
22 TP7 I Sense Pin
DIP/SOP/SSOP/TSSOP - 20PIN
Pin No. Pin Name Type Function Description Note
1 TPOO 1/0 TPO output pin
2 TPO1 1/0 TP1 output pin
3 VSS p Ground
4 TPO2 1/0 TP2 output pin
5 TPO3 1/0 TP3 output pin
6 TPO4 /O TP4 output pin
7 TPOS /O TP5 output pin
8 VDD p Power
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9 TPO6 1/0 TP6 output pin
10 TPO7 /O TP7 output pin
11 TPO [ Sense Pin
12 TP1 [ Sense Pin

13 TP2 I Sense Pin
14 TP3 I Sense Pin

15 CAPP I Connect to Cs
16 CAPN O Connect to Cs
17 TP4 I Sense Pin
18 TP4 I Sense Pin

19 TP5 I Sense Pin
20 TP7 I Sense Pin

DIP/SOP/SSOP - 16PIN
Pin No. Pin Name Type Function Description Note

1 TPOO /O TPO output pin
2 TPO1 1/0 TP1 output pin
3 VSS P Ground

4 TPO2 /O TP2 output pin
5 TPO3 1/0 TP3 output pin
6 TPO4 1/0 TP4 output pin
7 TPOS 1/0 TPS5 output pin
8 VDD p Power

9 TPO I Sense Pin
10 TP1 I Sense Pin
11 TP2 I Sense Pin
12 TP3 I Sense Pin
13 CAPP [ Connect to Cs
14 CAPN O Connect to Cs
15 TP4 I Sense Pin
16 TP4 I Sense Pin
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DIP/SOP - 8PIN
Pin No. Pin Name Type Function Description Note

1 TPOO /O TPO output pin

2 TPO1 1/0 TP1 output pin

3 VSS P Ground

4 VDD p Power

5 TPO I Sense Pin

6 TP1 I Sense Pin

7 CAPP [ Connect to Cs

8 CAPN O Connect to Cs

QFN - 24PIN
Pin No. Pin Name Type Function Description Note

4 TPOO /O TPO output pin

5 TPO1 1/0 TP1 output pin

6 VSS p Ground

7 TPO?2 1/0 TP2 output pin

8 TPO3 1/0 TP3 output pin

9 TPO4 1/0 TP4 output pin

10 TPOS 1/0 TP5 output pin

11 VDD p Power

12 RESB I Reset Pin

13 TPO6 /O TP6 output pin

14 TPO7 /O TP7 output pin

16 TPO I Sense Pin

17 TP1 [ Sense Pin

18 TP2 [ Sense Pin

19 TP3 I Sense Pin
20 CAPP I Connect to Cs
21 CAPN O Connect to Cs
22 TP4 I Sense Pin
23 TP4 I Sense Pin
24 TP5 I Sense Pin

1 TP7 I Sense Pin
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QFN - 20PIN
Pin No. Pin Name Type Function Description Note
4 TPOO /O TPO output pin
5 TPO1 /O TP1 output pin
6 VSS P Ground
7 TPO2 /O TP2 output pin
8 TPO3 /O TP3 output pin
9 TPO4 /O TP4 output pin
10 TPOS 1/0 TPS5 output pin
11 VDD p Power
12 TPO6 1/0 TP6 output pin
13 TPO7 1/0 TP7 output pin
14 TPO I Sense Pin
15 TP1 I Sense Pin
16 TP2 I Sense Pin
17 TP3 I Sense Pin
18 CAPP [ Connect to Cs
19 CAPN O Connect to Cs
20 TP4 [ Sense Pin
TP4 [ Sense Pin
TP5 I Sense Pin
TP7 I Sense Pin
QFN - 16 PIN
Pin No. Pin Name Type Function Description Note
3 TPOO 1/0 TPO output pin
4 TPO1 1/0 TP1 output pin
5 VSS P Ground
6 TPO2 1/0 TP2 output pin
7 TPO3 1/0 TP3 output pin
8 TPO4 1/0 TP4 output pin
9 TPOS /O TP5 output pin
10 VDD p Power
11 TPO I Sense Pin
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12 TP1 I Sense Pin
13 TP2 I Sense Pin
14 TP3 I Sense Pin
15 CAPP I Connect to Cs
16 CAPN O Connect to Cs
TP4 I Sense Pin
2 TP4 I Sense Pin
7. Application Circuit
@)
CAPN —]
LDO VDD Cs
CAPP—
VSS
RSTB
cr | 2
i /7)77 % TPOO~TPO7 |==b Data Out
0]0]0]0)
TPO~TP7 0000

Touch Pad

pe L TR TTRCO RIS AL R I Mylar IR £ R IS NPO TR
F’T Fglﬁ\ﬁff)ﬁﬁ%ﬁiﬂj %&Wfﬁ’?ﬁ_ﬂi l:[SrFIEJI‘l Jc[%@

7E2. CLW C2 G LDO f it Al i - C3 HRIR] 104 -
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8. Electrical Characteristic

§ Absolute Maximum ratings:

ITEM SYMBOL RATING UNIT
Operating Temperature Top -20C ~ +70C T
Storage Temperature Tst -50C ~+125C T
Supply Voltage VDD VSS-0.3 ~VSS+6.0 \Y
OTP Supply Voltage VPP VSS-0.3 ~ VSS+12.5 Vv
Input Voltage Vin VSS -0.3 to VDD+0.3 \
Human Body Mode ESD 5 KV
Note: VSS symbolizes for system ground
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§ DC Characteristics: (Test condition at room temperature=25°C)

Parameter Symbol | Test Condition Min. |Typ.|Max.| Unit
Operating Voltage VDD 2.0 - | 55|V
Operating Current Inq1 | VDD=5.0V, with touch - 2 mA
(Always on) detect, LVR disable

I.p | VDD=3.0V, with touch - 0.9
detect, LVR disable
Operating Current Iq1 | VDD=5.0V, with touch - 20 | UA
(Sleep Mode) detect, LVR disable
Iy | VDD=3.0V, with touch - 5 UA
detect, LVR disable
Input Ports Vi Input Low Voltage 0 - | 0.2 |VDD
Input Ports ViH Input High Voltage 0.8 - | 1.0 | VDD
RESET & INT Vi Input Low Voltage 0 - | 0.3 | VDD
RESET & INT ViH Input High Voltage 0.7 - | 1.0 | VDD
Output port Sink Current | I, VDD=5.0V, VoL=0.6V - 8 - mA
Output Port Source Current Ion  |VDD=5V, VoH=VDD-0.7V - -4 - mA
Port A Output port Sink IoL VDD=5.0V, VoL=0.6V - 2 - mA
Current
Port A Output Port Source Ioy  |VDD=5V, VoH=VDD-0.7V - -0.9| - mA
Current
1/0 Port Pull-High Resistor |  Rpy VDD=5.0V 100 | 150 200 | KQ
RESET Pull-High Resistor Rpn VDD=5.0V 30 50 | 80 | KQ
Low Voltage Reset (LVR) Vivri |For AC 5V application 24 |3.2/40 | V
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§ AC Characteristics:

Parameter Test Condition Min | Typ. | Max | Unit
System Stable |After power up, the system

Time after |needs to initialize the 0.1 - 1 S

Power up |configured state and OST.
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