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& General Description:

TTP250 MCU is an easy-used 4-bit CPU base microcontroller. It
contains 1K-word ROM - 64-nibble RAM - timer/Counter - interrupt
service -~ IO control hardware ~ LVR and touch pad feature for specified
applications. The device is also suitable for diverse simple applications in
control appliance and consumer product.

8 Features:

1. Tontek RISC 4-bit CPU core
. Total 26 crucial instructions and two addressing mode
Most instructions need 1 word and 1 machine cycle(2 system clocks)
except read table instruction(RTB)
advance CMOS process
Working memory with 1K*16 program ROM and 64*4 SRAM
2-level stacks
Operating voltage:3.5V~5.5V(LVR=0N); 2.2V~5.5V (LVR OFF)
System operating frequency: (at VDD=5V )
. High-speed system oscillator (OSCH):
<> Built-in RC oscillator: 4MHz(typical)
.Low speed peripheral oscillator (OSCL):
<> Built-in RC oscillator: 16KHz(typical)
9. Offer 8 10+8 touch pad or 16 general programmable I/0
< IO port built-in key wake-up feature enable by software setting
< Providing external interrupt inputs
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< Offering internal signal outputs, like buzzer(PFD)

10. One 8-bit TCP1 auto-reload timer/counter & one time base counter
< 4 timer clock sources selected by software
< Timer provides the PFD feature for Buzzer output driver
< Time base offers 2 various period interrupt request
11.MCU system protection and power saving controlled mode:
<> Built-in watch dog timer (WDT) circuit
ROM code error detection
Out of user program’s range detection
Providing high/low system operating speed - sleep - stop mode
for power saving control
<> Built-in low voltage reset (LVR) function
12. 8 pins with touch pad detection
13. Provides 5 interrupt sources
< External: INTO shared with IO pad
< Internal: Timer/counter, Time base timer

SRS

< Two touchpad’s interrupt
14. Provide package types
< TSSOP 20/SSOP 16/ SOP 8

& Applications:

1. Household electric appliances
2. Consumer products
3. Measurement controller
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& Package Description:

PAO/INTO | 1 8 | CAPN
PAL/TCPA | 2 7 | CAPP
VSS | 3 6 | PC1/TP1
VDD | 4 5 | PCO/TPO

8-SOP-A(TTP250-NO8)

PAO/INTO | 1 16 | PD1/TP5

PAL/TCPA | 2 15 | PDO/TP4
VSS | 3 14 | CAPN
PA2/PED | 4 13 | CAPP

PA3/PFDB | 5 12 | PC3/TP3

PBO | 6 11 | PC2/TP2

PB1 | 7 10 | PC1/TP1

VDD | 8 9 | PCO/TPO

16-SSOP-A (TTP250-NSB)

PAO/INTO | 1 20 | PD3/TP7

PAL/TCPA | 2 19 | PD2/TP6

VSS | 3 18 | PD1/TP5

PA2/PFD | 4 17 | PDO/TP4
PA3/PFDB | 5 16 | CAPN
PBO | 6 15 | CAPP

PB1 | 7 14 | PC3/TP3

VDD | 8 13 | PC2/TP2

PB2 | 9 12 | PC1/TP1

PB3 | 10 11 | PCO/TPO

20-TSSOP-A (TTP250-NTD)

07°/11/16 Page 3 of 12 Ver: 1.0



o TTP250
T tontek Preliminary TonTouch™

§ Block Diagram:
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& Pin Description:
Pin Name Share Pin 1/0 |Pin no.| Mask Option Pin Description
Vop - Power| +1 - Positive power supply
Vss - Power| +1 - Negative power supply, ground
RSTB - I +1 - External reset input, active low,
50k pull-up( Vpp =5v)
PAO(INTO) Vpp IO +4 - I/O port with external
PA1(TCPA) IO interrupt input (PAO). PAL is
PA2(PFD) IO used as clock inputs of
PA3(PFDB) IO timer/counter A .PA2&PA3
are shared with internal PFD
output
PBO~PB3 - I0] +4 - I/O port with internal signal
output
PCO TPO 10/1 +4 - 10 port or touch pad input.
PC1 TP1 10/1
PC2 TP2 10/1
PC3 TP3 10/1
PDO TP4 10/1 +4 - 10 port or touch pad input.
PD1 TP5 10/1
PD2 TP6 10/1
PD3 TP7 10/1
C+ - I +1 - Touch sensor input
C- - o +1 - Touch signal output with pull
up R
21 -
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& 10 Cell type Description:

Pin Name 1/0 Type Description

PAO~PA1 Figure IO-A STD IO with external input

PA2~PA3 Figure I0-B STD IO with internal output

PBO~PB3 Figure I0-C STD IO

PCO~PC3 Figure IO-A STD IO with external input

PDO~PD3 Figure IO-A STD IO with external input

8 Absolute Maximum ratings:

ITEM SYMBOL RATING UNIT

Operating Temperature Top -20C ~+70C C

Storage Temperature Tst 50C ~+125C T

Supply Voltage VDD VSS-0.3 ~ VSS+6.0 Vv

OTP Supply Voltage VPP VSS-0.3 ~ VSS+12.5 Vv

Input Voltage Vin VSS -0.3 ~ VDD+0.3 \Y%

Human Body Mode ESD >3 KV

Note: VSS symbolizes for system ground
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DC & AC Characteristics

§ DC Characteristics: (Test condition at room temperature=25°C)

Parameter Symbol Test Condition Min.|Typ.|Max.|Unit
Fosch=4MHz 3.5 - 5.5
Operating Voltage VDD LVR on \
LVR off 2.2 - 5.5
Operating Current Inar VDD=5.0V, no load, Fosch=4MHz, - 25 | 3.0 | mA
(Normal Mode, CPU working,
VDD=5.0V, no load, Fosc. on, Foscy Off,
1/0 no load ) Ina2 - 30 50 UA
LVR off, LDO off
Operating Current Lsa1 VDD=5.0V, no load, Fosch=4MHz, - 0.7 1.0 | mA
(Sleep Mode, CPU stop,
VDD=3.0V, no load, Fosc. 0N, Foscy Off,
170 no load) L - 5 10 uA
LVR off, LDO off
Standby Current Ists I/0 no load, FOSCH & FOSCL stop - - 1.0 UA
Input Ports Vi Input Low Voltage 0 - 0.2 | VDD
Input Ports Vi Input High Voltage 0.8 - 1.0 | VDD
RSTB & INT Vi Input Low Voltage 0 - 0.3 | vbD
RSTB & INT Vin Input High Voltage 0.7 - 1.0 | VvDD
PAO Sink Current To VDD=5.0V, VOL=0.6V - 2 - mA
PAO Source Current Ton VDD=5V, VOH=VDD-0.7V - -1 - mA
Output port Sink Current
To VDD=5.0V, VOL=0.6V - 8 - mA
(exclude PAO)
Output Port Source Current
Ion VDD=5V, VOH=VDD-0.7V - -4 - mA
(exclude PAO)
1/0 Port Pull-up Resistor Ren VDD=5.0V 100 | 150 | 200 | KQ
RSTB Pull-up Resistor Ren VDD=5.0V 30 50 80 KQ
Low Voltage Reset (LVR) Viwri  |LVREN ON 2.1 3.0 3.5 Vv
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8 AC Characteristics:

Parameter Test Condition Min. Typ. Max. Unit
CPU
External Reset Low active pulse width tRES 2 - -
clock
Interrupt input Low active pulse width tINT 2 - -
Low active pulse width tuwp, Application de-bounce
Wake up input 2 - - OSsCL
should be manipulated by user’ software
System
Oscillator Foscn (Built-in RC) VDD=5.0V - 4M - Hz
Frequency
Peripheral
Oscillator Built-in Fosc (RC) VDD=2.2~5.0V - 16K - Hz
Frequency
Startup Period Toscr (Built-in RC) wake-up from off mode 8 - - Fosch
of
Oscillators Tosc. (Built-in RC) Wake-up from off mode
8 - - I:OSCL
OSCL->0OSCH
Stable Time Toscr ( Built-in RC) 8 - - Fosch
& OSCH off
of
System Clock (If H/L=0 then OSCH stop)
s OSCH->0SCL
Switching Tosct ( Built-in RC) 8 - - Fosat
& OSCL on
Timer/Counter
Input frequency rating, no de-bounce circuit built-in
input clock DC - 4M Hz
,at VDD=5V
frequency
System Stable
After power up, the system needs to initialize the
Time after - - 40 ms
configured state and OST.
Power up
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8§ Memory Map:

ROM ADDRESS RAM ADDRESS Function Block
0004~3FFy - Program ROM [1K*16]
- 0004 ~0074 File Registers
- 0084~01F4 Peripheral registers (I)
- 0204~05F4 Working RAM [64*4]
- 1204~12A4 Peripheral registers (II)

8 Interrupt Vectors:

Interrupt Vectors Function Description
$000 hardware RESET
$001 Hardware IRQ
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& Application Circuit

PAO ~ Tp7 K
511 20 M
1K
PAL |, 19 M@
1K
vss |, 15 [TPS C
/77 1K
PAZ 1, 17 TP 5 )
PA3 CAPN
=5 16 — cs
PBO_| 15 [CAPP T 472
PBL |, L
VDD 1K
VIN = T LDO " I VDDs 13 P2
3 €2 —- Cl pgp TP1 1K
;104 OuF/;104 59 12 M
1K
PB3 | 1 [TPO ) O
& Package Information:
e TSSOP 20
VARIATIONS (.!I.I. WENSIO}fSSImNHI}
SYMBOLS MIN. HOM. MAX,
n un - -
IR - S Ee—.
AZ 0.80 0.90 1.05
b 0.19 - 0.30
[+ 0.09 - 0.20
D 6.40 6.50 6.60
W w E1 1 430 | 440 4.50
E 6.40 BSC
® TR
L 0.50 0.60 0.75
[erooooroy. s Tom - T
_l LE J THERMALLY ENHANCED DIMENSIONS(SHOWN 1N MM)
Pap SizE MII.:NEOZM.]HM.:MIN. N?]‘M.: MAX.
3] 118X16E | 2.60 2.8{}|].00 379 | 3.99 419
B] U' ¥ i
| 9 <
AHAAAAAAAR 5 5
\ [&o.0] A4 =
m
‘:‘]':l S 5. DIMEMSIONS T
PLANE [H
] )
+Ll T GAUGE PLANE
. SEATING PLANE

INENRENREN

THERMALLY EMHANCED VARIATIONS OMNLY
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e SSOP 16
REV, DESCRFTION Br [WTE
CRYG.. DRAWING 15SUE SANDY CHEN | 9A.0.16
il Pl A 550 CHANGE TO 050,550 SANDY CHEN | 98.08.12
7 N B A0 WITES SADY CHEN | 00.01.20
.r" \\I . CIMEMSION (N MU CHMNGE TO IH IHCH | SANDY CHEW | 01.00,15
| | .'
! f
— 11
\\ -
T Nomwa
DIMENSICH N UM DIMERSICH [N IHCH
STNECL MH, | HOM, [ MR | MIN | NOM | Max,
ol w A 135 | 16 | .75 | 0053 | 0.06+ | 0.068
Al 010 | 0.5 | 025 | D.O04 | 0.006 | 0.010
A 1.50 0,059
b 120 030 | D.O8 0012
3 018 0.25 | 0,007 0010
[ Q515 BASIC 0.025 BASK
. T 1 480 | 4580 | 500 | D.189 | 0.193 | 0.197
| ] E 279 | 559 | 620 | 0228 | 0.236 | 0.24
1] 381 | AE1 | 359 | 050 | 05+ | 0057
ol b L 041 | 0835 | 1.27 | 0006 | 0,025 | 0.080
_.ID[__ h 025 050 | DG 0.020
I L 204 BASKE 0.010 BASE
| | | \ I 0,229 FEF 0.009 REF
i i = R 020 033 | %008 0.013
( H ®_ | am 0.018
QIUJUIH C | | ] o 7 T 4
SEATING PLANE 8l T T
-t _-lbL_ 62 5 1r 15 & 1 1§
JEDEC NO=137 [l!)
A *NDTES : DINEMEION D DOES HOT MOLUDE MOLD PROTRUSIONS
QR GATE BURRS.
MILD PROTRUSIONS AND GATE BURRS SHALL NOT
EXCEED 0006 IHCH PER SIDE,
e SOPS8
s )
FHAF
D g
| I w = g
e 3 \
Ol ___ |
L] ]
g I:l H Hi !
0.016TYP, 0.05TVP, SYMBOLS MIN. MAX.
A 0.053 0.069
0 A1 0.004 0.010
A2 = 0.059
b 0.189 0.196
E 0.150 0.157
H 0.228 0.244
L 0.016 0.050
.oow e 0 8
H I:l H H UNIT « INCH
NOTES:
R 1.JEDEC QUTUNE : MS-012 AA / EP. VERSION : N/A
% 2.0IMENSIONS "D" DOES NOT INCLUDE MOLD FLASH,
= PROTRUSIONS OR GATE BURRS.MOLD FLASH, PROTRUSIONS
AND GATE BURRS SHALL NOT EXCEED ,15mm (.006in}
FER SIDE.
H H H H 3.DIMENSIONS "E” DOES NOT INCLUDE INTER—LEAD FLASH,
0OR PROTRUSIONS. INTER-LEAD MSH AND PROTRUSKINS
EP. VERSION ONLY SHALL NOT EXCEED .25mm (.01Cin) PER SIDE.
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& Ordering Form:

Package type
TTP250-NTD 20-TSSOP-A
TTP250-NSB 16-SSOP-A
TTP250-NO8 8-SOP-A
Modified Record:
Body:

2007/11/16:
> New build
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