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’ T TTRS61/TTUS61

. General Description:

The MCU provides high cost-performance for Pyroelectric Infrared Sensor application. It designs
by LSI high technology with low power CMOS process.

. Features:

<> Use 4 bits microprocessor core
< Operating Voltage:
- OTP : 2.4v-5.5v (TTR561)
- Mask * 2.4-5.5v (TTUS61)
System oscillator
- 32Khz RC oscillator external Resistor and Capacitor (OSCL )
- Built-in 256Khz RC oscillator (OSCH)
User ROM 1K*16, RAM 64*4
Built-in 2 stacks
Built-in one 8-bit Timer/Counter with internal overflow interrupt
Built-in time base timer function with overflow interrupt function
Built-in watch dog timer function
Built-in analog signal wake up & interrupt function
Built-in low power consumption CMOS OP*2(operation amplifier)
Provide 8 I/O ports (share with 6 channel comparator input)
Provide 6 channel comparator input with internal voltage reference
Provide three voltage reference
Provide internal reset function and external reset pin

<>

R R S S

. Application:

® PIR security application (Motion sensor)
® Sensor detected application (IR sensor/ Shock sensor etc.)

o il + WU B
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’T TTRS61/TTUS61
. Pin Assignment
TTUS561/ TTR561
TTUS561/ TTR561
P21 1 201 P1
N2L] 1 181 P2 N2[ ]2 19/ 1 N1
0202 17| Pl 0203 181 O1
VSS/AVSSL | 3 16 N1 VSS/AVSSL | 4 17|~/ VDD/AVDD
RSTBL | 4 151 01 RSTBL | 5 161 NC
0OSCI] 5 14] VDD/AVDD 0SCI] 6 15 NC
PAOL] 6 131) PB3 PAOL | 7 141! PB3
PALL] 7 121 PB2 PAIL] 8 131 PB2
PA2L| 8 11| PBI PA2L 19 121! PB1
PA3C 9 10] PBO PA3L ] 10 11 PBO
18-DIP 20-SOP PIR-234
20-SSOP
. Pin Description
Name 1/0 Description
VSS P |Digital circuit ground pin
AVSS P |Analog circuit ground pin
RSTB/VPP I |External reset pin, low active(no pull high)
OSCI I |Oscillator pin
PAO,PA1 I/0O |General purpose I/O port, hysteresis input, pull high 100Kohm @5v selected by
software, with wake up and interrupt function selected by software programming, rising
edge and falling edge trigger
I/O |General purpose I/O port, hysteresis input, pull high 100Kohm @5v selected by
PA2/ADI1 software, with wake up function selected by software option(falling edge trigger) , can
PA3/AD2 be for analog input function selected by software programing (At input mode, to select
no pull high function is analog input mode)
PB0/AD3 I/O |General purpose I/O port, hysteresis input, pull high 100Kohm @5v selected by
PB1/AD4 software, can be for analog input function selected by software programing (At input
PB2/ADS5 mode, to select no pull high function is analog input mode)
PB3 I/O |General purpose I/O port, hysteresis input, pull high 100Kohm @5v selected by software
VDD P |Digital circuit power pin
AVDD P |Analog circuit power pin
P1,P2, N1, N2 I |OP input pin
01,02 O |OP output pin

Note — Please notice input pin pull low/high or output pin driving current capacity in this table.

2006/12/4
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’ T TTR561/TTUS61
. 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 6.0 A"
Voltage to input terminal Vin Vss-0.3 to Vdd+0.3 \Y
ESD* Esd 3 KV
Package soldering STEMP 255-260 T
StivE 20-40 Sec
* ESD standard is MIL-STD-883 Method 3015 of Human Body Model
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 OTP 24 5 5.5 \
Operating voltage VDD MASK 2.4 5 5.5 \Y
Power consumption | Ippr; [System clock off, A/D on, No load, 30 60 uA
current @5V, when option is [ DC type ]
Power consumption | Ippr2 [System clock off, A/D on, No load, 90 180 uA
current @5V, when option is [ AC type ]
Power consumption | Ipprs [System clock at 32Khz RC oscillator, 50 100 uA
current A/D on, No load, @5V
When option is [ DC type ]
Power consumption Iopra [System clock at 256Khz RC oscillator, 250 500 uA
current A/D on, No load, @5V
When option is [ DC type ]
Power consumption Ioprs |System clock off, A/D on, No load, 25 50 uA
current @3V, the mask is [ DC type ] only
Power consumption Iopre |System clock at 32Khz RC oscillator 50 100 uA
current on, A/D on, No load, @3V
Power consumption Iopr7 [System clock at 256 Khz RC 200 300 uA
current oscillator on, A/D on, No load, @3V
stand by current Ist | System halt, No load, RC oscillator 1 2 uA
off, A/D off, @5V
Input low voltage for | Vi, 0 0.3VDD Vv
input and I/O port
Input high voltage for | Vi 0.7VDD VDD A%
input and I/O port
Input low voltage for | Vi, 0 0.35VD A%
RESB pin D
Input high voltage for | Vi 0.7VDD VDD Vv
RESB pin
Output port source Ion Vour=0.9VDD, @5V 4 mA
current
Output port sink current| lop; Vor=0.1VDD, @5V 10 mA
2006/12/4 Page : 5--26 Ver. : 1.2




’T TTRS61/TTUS61
A.C. Characteristics
Item Symbol Condition Min. | Typ. | Max. Unit
System clock fsysi RC oscillator @5v (32Khz) 28 32 36 KHz
It A
External reset low tRES ' o 1 us
pulse width
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 Iib 10 | 200 | pA
Positive output swing Vsh 4.1 | 44 \Y
Negative output swing Vsl 0.1 | 0.2 \Y
Unity Gain Bandwidth fb 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 23 250 2.7 \Y
Output short source current | loph (Vin+)-(Vin-)>10mV | 5 mA
Output short sink current | lopl (Vint)-(Vin-)<10OmV | 5 mA
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’ T TTRS61/TTUS61

. Block Diagram
ROM RC
oscillator ckt
Working
OP

RAM .

4 - bit

CPU
I/O Port COMPARATOR
TIMER VOLTAGE

REFERENCE
PIR-3
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Flow chart
example of Relay
application

TTRS61/TTUS61

Power on

\ 4

System initial & Set SW check
CDS & check LVD & warm up

'

Stand-by

A
y

A 4

PIR signal input

h 4

System wake up

Set SW, Check CDS & LVD,
Read PIR Timerl I/P

Set SW, Scan PIR Timerl
1/P(adjusting?)

A

Set PIR Timer2 & counts up, P
Relay on, disable PIR 1 sec |

\ 4

PIR signal input

NG

PIR Timer2
overflow
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Flow chart example of
TRIAC application

TTRS61/TTUS61

Power on

A
System initial & Warm up

A 4

Stand-by  |€-

A

PIR signal input and system wake-up

NG

De-bounce

OK
Check CDS & LVD, Set SW, Read PIR

A

Set SW, Read TRIAC Timer! I/P (dimmer adjusted)

A
Set ZC interrupt enable

»
>

Set TRIAC TImer2 (AC synchronize)

Set PIR Timerl & counts up, TRIAC on

A

PIR signal input

OK

De-bounce

Set SW, Scan Set SW, Scan
TRIAC Timerl PIR Timerl
I/P (change?) I/P (change?)
A A
Save PIR Timerl
A
2006/12/4

NG

. N
PIR Timerl overflow j
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. Function Description

1

Map of memory and I/Os

000H
001H
002H
003H
004H
005H
006H
007H
008H
009H
00AH
00BH
00CH
00DH
OOEH
OOFH
010H
O011H
012H
013H
014H
015H
0l16H
017H
018H
019H
01AH
01BH
01CH
01DH
O1EH
O01FH
020H

O5FH
060H

FFFH

2006/12/4

(DP1)

A

TB1
TB2
TB3
DPL
DPM
DPH

PS
INTF
INTC
SV&ADoff
PA
PAC
PAINT
PB

PBC
AD&VR
TB

CHS
TMRIL
TMR1H
TMC1

Reserved

RAM

Reserved

Data memory map

Page : 10--26

000
001
002

3FF
400

FFF

TTRS61/TTUS61

Reset vector

INT vsector

On-chip program
memory

Reserved

Progrom memory map

PIR-A1
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’ T TTRS561/TTUS61
2 CONTROL REGISTER TABLE
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
008H  [PS X H/L SLEEP  [STOP 0100

x R/W R/W R/W

| 009H [INTF CPF TMIF ADF TBF 0000
R/W R/W R/W R/W

| 00AH [INTC CPIE TMIIE  |ADIE TBIE 0010
R/W R/W R/W R/W

| 00BH [SV&ADOff[ADOFF  [SV2 SV1 SV0 0000
R/W R/W R/W R/W

| 00CH [PA PA3 PA2 PAl PAO 1111
R/W R/W R/W R/W

| 00DH [PAC PAC3 PAC2 PACI PACO 1111
R/W R/W R/W R/W

| O0EH [PAINT  |RFI RF0 PAOIE PAOF 0000
R/W R/W R/W R/W

| O00FH [PB PB3 PB2 PBI PB0 1111
R/W R/W R/W R/W

| 010H [PBC PBC3 PBC2 PBCI PBCO 1111
R/W R/W R/W R/W

| O0IIH [AD&VR |ADN ADP VRI VRO 0000
R R R/W R/W

| o12H |[TB X TB2 TBI TBO u000
X R/W R/W R/W

| O0I3H |CHS CPO CH2 CHI CHO u000
R R/W R/W R/W

| 014H |[TMRIL [TMRI 3 |TMR1 2 |[TMRI_1 [TMRI 0 0000
R/W R/W R/W R/W

| O0ISH |[TMRIH |[TMRI 7 |TMRI 6 |[TMRI.5 |[TMRI 4 0000
R/W R/W R/W R/W

| 0l6H [TMCI  [RLI CK1S1 CKI1SO  |TMRIS 0000
R/W R/W R/W R/W

2006/12/4
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’ T TTRS561/TTUS61
3  SYSTEM CONTROL REGISTER
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
008H PS - H/L SLEEP STOP 1100
- R/W R/W R/W
STOP : high active °
SLEEP : high active °
Power on reset FivkL{¢ STOP mode wake up ﬁﬂﬂﬁb 7 high speed mode operation °
i& ' kLl STOP or SLEEP mode [ » H/L state 1A » FIREFRUT state ©
Operating mode| SLEEP(high active) STOP(high active)
Function status
Oscillator Operating Stopped

CPU internal status

Retain the status

Memory, Flag, Register, I/O

Retain the status

Program counter

Hold the executed address

Timer/Counter

Operated

Stopped & Retain

Watch-dog timer

Disable

Release Condition( and clear

STOP or SLEEP flag)

AD-INT/ TMRI1-INT/
TB-INT/ PA3-Wake-up/
PA2-Wake-up/
PA1-Wake-up/ PAO-INT
CP_INT

AD-INT/ PA3-Wake-up/
PA2-Wake-up/
PA1-Wake-up/ PAO-INT
CP_INT

* F| INT Bl wake up FOF[®

Oscillator stable time :
1. When power on reset or WDT overflow or external reset: OST is 1024 system clock
2. When STOP mode wake up: OST is 128 system clock

3. When SLEEP mode wake up: OST is 128 system clock
4. When low speed change to high speed: OST is 128 system clock(OSCH)

2006/12/4
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’ T TTRS61/TTUS61
4 RC OSCILLATOR CONTROL REGISTER
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
008H |PS - H/L SLEEP STOP 1100
- R/W R/W R/W
H/L : Oscillator speed control register °
FLAG FUNCTION
H/L Low : oscillator low speed mode (OSCL)
High : oscillator high speed mode (OSCH)
Ext. RC 32K /2 16K
OSCH
control
Int. RC 256K
OSCH
|
H/L SU561-J
CPU 9 instruction cycle £ OSCL [=I'] 2 i5fL OSCH [=I'] 2 -
2006/12/4 Page : 13--26 Ver. - 1.2




’ T TTRS561/TTUS61
PIR signal window selection & analog circuit control
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
009H  [INTF CPF TMIF ADF TBF 0000
R/W R/W R/W R/W
| 00AH [INTC CPIE TMIIE  |ADIE TBIE 0010 |
R/W R/W R/W R/W
| 00BH |SV&ADoff[ADOFF  [SV2 SV1 SV0 0000 |
R/W R/W R/W R/W
| 0IlIH |AD&VR |ADN ADP VRI VRO 0000 |
R R R/W R/W

ADF : ﬁlfa?J“ %%FJEI%@ PIR window - fiFfel set [F= flag > [F= flag 7+ read % > foI*'] software
write ¢ clear °

ADIE : ADF interrupt [% enable ﬂﬁ]ﬂﬁﬁﬂ (default L high > fl enable wake up & interrupt
function ) °

ADOFF : £ high E?Jj » 7 disable Tt JFIfJ OP 7B o
SV0, SV1, SV2 : adjust PIR signal window range - PIR Hl@\%’!rﬁ.@ 0.5VDD > & WINDOW £LI']

IR L [ eV f# PIR WINDOW » H i %o :

SV2 SVl SVO0 Vih Vil

0 0 0 0.5VDD+0.07VDD 0.5VDD—0.07VDD
0 0 1 0.5VDD+0.10VDD 0.5VDD—0.10VDD
0 1 0 0.5VDD+0.13VDD 0.5VDD—0.13VDD
0 1 1 0.5VDD+0.16VDD 0.5VDD—0.16VDD
1 0 0 0.5VDD+0.19VDD 0.5VDD—0.19VDD
1 0 1 0.5VDD+0.22VDD 0.5VDD—0.22VDD
1 1 0 0.5VDD+0.25VDD 0.5VDD—0.25VDD
1 1 1 0.5VDD+0.28VDD 0.5VDD—0.28VDD

Set ADP Set ADN Set ADP

Vdd | TV

PIR(internal signal) H
boooF +y
Set ADF Set ADF  Set ADF Set ADF PIR-C
2006/12/4 Page : 14--26 Ver. : 1.2



’ T TTRS61/TTUS61

L SV0— 5
| T Vh |
l S l

— o |
: SV1 ‘%o |
| s —— Vi |
Csv2 |
| : ‘ Je
1 : Vh—p PIR
| | edge INT
””””””””””” detect ADF }

SI Vil —
ADIE
ADoff (from OP output)
PIR-G
NOTE :

1. OP and Comparator i+ on & > foI3& 200us J‘)J—?ﬁ:%%{%_’

2. Ui switch (SVO/SVI/SV2) i » BIE 20us I b 340k @7g

3. ADF flag £L7 PIR (internal signal ) | edge f’@[’“‘ﬁﬁ » #1¥L set 1} high - ADP/ADN fL
level ﬁE?JH'; » Bl Bl PIR de-bounce Eﬂj‘ , %TE,I "] ADP/AND fit#{[#r> T{<"] ADF e fite

2006/12/4 Page © 15--26 Ver. © 1.2



’ T TTRS61/TTUS61

6 Comparator and Pulse width measurement control

Address Resister Bit3 Bit2 Bitl Bit0 Initial state
009H [INTF CPF TMIF ADF TBF 0000
R/W R/W R/W R/W
00AH [INTC CPIE TMIIE  |ADIE TBIE 0010 |
R/W R/W R/W R/W
00CH [PA PA3 PA2 PAl PAO 1t |
R/W R/W R/W R/W
01IH |AD&VR |ADN ADP VRI VRO 0000 |
R R R/W R/W
0I3H |CHS CPO CH2 CHI CHO u000 |
R R/W R/W R/W

CPF : Comparator data register
CPO : Comparator data out signal

FLAG FUNCTION

VR1/ VRO |(VR1/VRO) 00: Disable comparator and Vref function

(VR1/ VRO) 01: select Vref voltage=2/3VDD
(VR1/ VRO) 10: select Vref voltage=1/2VDD
(VR1/ VRO) 11: select Vref voltage=1/3VDD

CH2/ CH1/ |(CH2/ CH1/ CHO) 000&001&111: no analog input mode °

CHO (CH2/ CH1/ CHO) 010: select AD1(PA2) -
(CH2/ CH1/ CHO) 011: select AD2(PA3) - (CH2/ CH1/ CHO) 100: select AD3(PBO) °
(CH2/ CH1/ CHO) 101: select AD4(PB1) - (CH2/ CH1/ CHO) 110: select AD5(PB2)

PA2-3 > PB0-2 : 7+ input mode EHJ‘ 12 E 3 pull high function » [I[[1% analog input function

[ channel select £LI'] CHO/CHI/CH2 s jL'E—""

1.

Fd | analog input function ffi " = & FHZfT

HF R analog switch Eﬂj fﬂj ~{*1 CMP [V interrupt disable ( CPIE clear to low ) i >
FITVZ|Ar RS channel » I =1 Ljﬂ Y CMP interrupt 5% % -

= JTU]‘%I (F3HJF~ analog channel & H & delay 100us(Ton @VDD>3V) I'| F->F 9 read CPF
flag F5£L{7R interrupt enable - I'J3& CMP [V output stable » T &=t Vref » {3 delay
20us(Tsw @VDD>3V) || I

PI (%ﬁﬁ'ﬁk q%ﬂ‘ PIR-91) ¥ klf! pull low - ffit” RC ?’va*rq (ENF] pulse width » ' I'J #[[*] T/O
port [ output port ¥ low o

H—L“‘EJJE [t~ read ;15[‘D i @l read [ “1” o

Comparator On
Vref Select | X

ST T ‘L”; ””””””””” VDD
| ! 1/ V2
| ; :*T ***************** V1

******* 1**********;******"*******"7‘";"""*"""""* VSS
D <>

Ton Tsw SU562-L
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TTRS61/TTUS61

~_ CPO

(CHO|CHI|CH2 |
= b
= = |
PA2/AD1 J%FE?%) N il e =
PA3/AD2 - Control
A =
PB2/AD5 M e
— 1 VRI
e
PIR-91
J& B+
- & TRIAC & *
- % BE4c AC signal ¥
- W NR e T > AR AC (110V/220V) s
- *»3# VRO/VR1 # # NI g= % 1/3VDD s &_ 2/3VDD ##t: Schmitt
Trigger » *» 3¢ pF4s+ e d read CPO % 2 %r
- et I‘]&? P18 #pr e ACsignal e 35
‘ CPO
100K \/r
1M address
AC B
data reg. >
CPF
k!
S
— VRO
— VRI
-
PIR-93
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’ T TTRS561/TTUS61
7 1I/O REGISTER
A. PortA&B
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
00CH [PA PA3 PA2 PAl PAO 1111
R/W R/W R/W R/W
| 00DH [PAC PAC3 PAC2 PACI PACO 1111
R/W R/W R/W R/W
| O00EH [PAINT  [RFI RF0 PAOIE PAOF 0000
R/W R/W R/W R/W
| O00FH |PB PB3 PB2 PBI PB0 1111
R/W R/W R/W R/W
| 010H [PBC PBC3 PBC2 PBC] PBCO 1111
R/W R/W R/W R/W

PAC/PBC i}iﬁ*‘ﬂ I/O mode > £} high Eﬁ
% /O port data » 7 input mode Eﬂj

[ﬁ[ °o T input mode Eﬂj » E | interrupt ﬂJH <(rising edge and falling edge trlgger)
or SLEEP mode Eﬁ

PAO :

+LE| pull high function)
RFO/RF1 : }ZLTH] interrupt fiY trigger H=¢ o

FL input mode °
(Dreg) 'l J# LRl e

fﬁk
|'_["'l

2006/12/4

0 0 falling edge
0 1 rising edge
1 0 falling & rising edge
1 1 falling & rising edge
‘ PAO
1.10reg=0, output mode M‘g
. 2.10reg=1, input mode ‘ ‘ 100K@5V
- Dreg=0, without pull high Input control .
- Dreg=1, with pull high )/‘ 41 f:;ltrholigh % N\
—\
|
Address 1/0 control reg. (I0reg) ﬁ
interrupt(PAOF) RF1 | RF0
WaWG’_—I? Trigger edge
PAOIE| | control PIRS
Page : 18--26 Ver. :
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’ T TTRS61/TTUS61

PA1/PA2/PA3 : £ 1/O port data (Dreg) > Power on £} high » Tﬂiﬁ‘:];—'fﬂ/[lj\ o
1. £} input mode Eﬂj (Dreg) rl #Lrﬂj L 1yE| pull high function -
-(Dreg) £% high EHJ? ' E J pull high functlon ?D wake up function > read (PA) kL PAD fffi -
- (Dreg) £% low EHJ‘ 2% pull high function *' £} Comparator fiY input - read (PA) kI
=[5 high e
2. F% output mode Eﬂf (Dreg) I[] PAD ﬁ?“'[ﬁj » read (PA) L (Dreg) {ffi

4—+ Data Reg. (Dreg) } T \/’/ o .
1.10reg=0, output mode 100K@SV

2.10reg=1, input mode
4 - Dreg=0, without pull high ‘ Input control ‘
T . Pull high
- Dreg=1, with pull high I g
reg=1, with pull hig )/‘ P @{
Address ‘7‘ 1/0 control reg. (I0reg) ‘

wakewp “E—— |
low active PIR-7

PBO/PB1/PB2 : 1% /O port data (Dreg) - Power on £ high » ZifegEi™ o
1. &% input mode Eﬂf (Dreg) il PLTF[J F | pull high function -
- (Dreg) £% high EHJ‘ ' E J pull high function - read (PB) fL PAD fif -
- (Dreg) ki low EHJ‘ 12| pull high function '} Comparator [IV input - read (PB) fL
=[5 high
2. F% output mode Eﬂf (Dreg) d[] PAD ﬁ?“'[ﬁj » read (PB) kL (Dreg) fiffi -

<—+ Data Reg. (Dreg) } T \/’/ |
_ Address 4g
1.10reg=0, output mode + % 100K@5V.

2.10reg=1, input mode ‘ ‘
- Dreg=0, without pull high Input control
- Dreg=1, with pull high )/‘ if f:l':t:‘;;éh —
Address ‘7‘ 1/0 control reg. (I0reg) ‘
|
|
|

————————————————————————————— PIR-71
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TTRS61/TTUS61

5 1/0 port data (Dreg) > Power on £} high - JJ L/

1. £% input mode Eﬂj (Dreg) r TZLTHJ L E[ pull Elgh function °

- (Dreg) % high E;T ' E J pull high functlon read (PB) fL PAD ffi -

- (Dreg) £ low EHJ‘ » 12%| pull high function - read (PB) £l PAD ffi -
2. F% output mode EJJ‘ (Dreg) 1] PAD ﬁ?“'[ﬁj » read (PB) kL (Dreg) fiffi -

q—% Data Reg. (Dreg) } @ \/’/ .
1.10reg=0, output mode v 100K@5V
2 0reg=1, input mode
- Dreg=0, without pull high \ Input control ‘ ;
- Dreg=1, with pull high )ﬂ 41 Tull high

‘ Address

7‘ 1/0 control reg. (I0reg) ‘7

PIR-8

8  Timer/Counter circuit & Pulse width measurement

Address Resister Bit3 Bit2 Bitl Bit0 Initial state
009H [INTF CPF TMIF ADF TBF 0000
R/W R/W R/W R/W
| 00AH |INTC CPIE TMIIE  |ADIE TBIE 0010 |
R/W R/W R/W R/W
| 014H |[TMRIL [TMRI 3 |TMR1 2 [TMRI_1 [TMRI 0 0000 |
R/W R/W R/W R/W
| 0ISH |[TMRIH |[TMRI 7 |TMRI 6 |[TMRI.5 |[TMRI 4 0000 |
R/W R/W R/W R/W
| 0l6H [TMCI  [RLI CK1S1 CKI1SO  |TMRIS 0000 |
R/W R/W R/W R/W

TMRIL/ TMRIH : Timer/Counter data » Timer/Counter [V data Fi'I'] R/W ° Overflow Eﬂj 7 set
interrupt flag ( TMI1F )

FLAG FUNCTION

TMRI1S/ |Low : stop Timer/Counter

TMR2S  |High : start Timer/Counter

CK1S1/ |CK1S1/CK1S0) 00: select OSCL

CKISO |[(CK1S1/CK1S0)01: select OSCL/4
(CK1S1/ CK1S0) 10: select OSCL/16
(CK1S1/ CK1S0) 11: select TBOV

TMRI1F |Low: normal state
High: after overflow

TMIIE  |low : disable interrupt function
high : enable interrupt function

RL1 low : disable TIMERI1 reload function
high : enable TIMERI1 reload function
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’ T TTRS561/TTUS61
CK1S0 | CK1S1 | TMRIS |RLI | TMIIE | TMIF
A j Interrupt
: —L TMRIOV 4 |
OSCL Control | Timer/Counter]
/16
PIR-42
9 Time Base Timer / Watch Dog Timer cleared
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
009H  [INTF CPF TMIF ADF TBF 0000
R/W R/W R/W R/W
| 00AH |[INTC CPIE TMIIE  |ADIE TBIE 0010 |
R/W R/W R/W R/W
| 012H |TB X TB2 TBI TBO u000 |
X R/W R/W R/W
After write 012H then clear time base counter °
TB2 TB1 TBO O/P@16K
0 0 0 64HZ
0 0 1 32HZ
0 1 0 16HZ
0 1 1 SHZ
1 0 0 4HZ
1 0 1 2HZ
1 1 0 1HZ
1 1 1 0.5HZ
012H BIBIE
0SCL rese || ] . Interrupt
L , — B
osch MU /128 [ /256 — MUX (- TBE
‘ WDTEN =1 R
eset
internal control /4 3
clr
008HW
PIR-F1

EE: %Ilfj i "] Time base timer ﬁJﬁ: » T+ power on A5 % Stop mode wake-up &V
% > — HRIT “read 008H” FIVED[™ F\[ HJED ﬂiﬁ}fﬂ\ ﬁ%&fﬁg °
Write 008H fi'I'] clear WDT counter °
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TTRS61/TTUS61

. Application Circuit

(For PIR sensor D-input example)

Driving Triac
or others

S

SYSTEM
Osc.

VDD
!
IC

VDD

o]
LC
L

PIR singal
window control

(Example circuit of driving TRIAC)

from
MCU

100 O.lu
| |

Driving Relay A Zero crossing
or others input vop | External
,,,,,,,,,,,,,,,,, O — - ___ 2Y
J ! Regulator
. VDD
R Dimmer
! adjust
I —
Micro-controller e
ROM L
RAM ! B
;I;IIIII)I;I'/ Counter i Vbattery (at DC application)
1/0O control ! —g Low voltage
Comparator — detector
Q A
1/2VDD i VDD

/ /. TRIAC (<10mA)

output
pin

1
10K

T

(Note : You can change 0.1u capacitor for difference TRIAC)

2006/12/4
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(For PIR sensor S-input example)

Driving Triac
or others

n%

SYSTEM
Osc.

Driving Relay
or others

TTRS61/TTUS61

Zero crossing

VDD i

-Qg |
L A
I°

from
MCU

output
pin

2006/12/4

PIR singal
window control

(Example circuit of driving RELAY)

24V

—0©L

4®N

Relay ([

20K

~

NPN

Page : 23--26

L——O0———@© Lamp

SU561-K1

input vpp | External
******************** ! "] Regulator
l
|
| VDD
1 A Dimmer
I R .
| adjust
e ——
Micro-controller !
ROM L
RAM A
Timer/ Counter : Vhbattery (at DC application)
WDT !
/O control } g Low voltage
Comparator detector
\
\
|
L
|
1/2VDD . vDD
|
|
|
|
|
|

PIR-1A
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’ T TTRS61/TTUS61

. Mask Option Table

Function Option TTUS61 TTR561
Operating voltage [ 1 3V(using low power consumption mask mask
operation amplifier) °
[15V e
Operation amplifier bias [ I Don’t care (if using AC power) © mask mask
select [ I Low power consumption ©
(when VDD=5V)

. Application Note

1. Interrupt flag F,\H ¥l software clear(write “0”) » [f ﬁ <P software set(write “17) o
2. f—ﬁ- * interrupt F”Ejjriﬁ‘&‘ ’ﬁ'ﬂai ilﬁlﬁ'«ﬁﬁj\ - |ﬁ PC counter(PC+1) fi J}‘F' 4 o b F&rjﬁé
F[K/i_ﬁ“jﬁﬁl Jﬁﬂ %0 WEE ’E o ELPE T g

CASEA :

System Clock \T1|T2\T3|T4|T1|T2|T3\T4|T1|T2|T3|T4\

External Interrupt J 7/'4}

Internal Interrupt Timing

CASEB:

System Clock \T1|T2\T3|T4|T1|T2|T3\T4|T1|T2|T3|T4\

! I

! I

| / T

External Interrupt ! ! |
|

|

Internal Interrupt Timing

Int-timing

. Order Information

Project Number Name
Package form TTR561 TTUS61
Chip form LS TCUS61
Wafer base TDR561 TDUS61

2006/12/4 Page : 24--26 Ver. © 1.2



’ T TTRS61/TTUS61

. Package Information

(18-DIP)
[i]
. - . SYMBOLS | MIN. NOR. MAX.
Arrrmrriri e B | AL = - 0.210
5 1 A2 | D175 | 0130 | ©.135
v * D 0.880 0.800 | D.520
E 0.300 BsC.
e LY — E1 0245 | 0250 | 0255
L 0.115 | 0.130 | D0.150
Ex 0.335 | 0.35% | 0.375
g 0 7 15
UNIT = IHEH
NOTES:
|' 1.JEDEC QUTLINE © MS—001 AC
= 270" "E1" DIMENSIDNS DO NOT INCLUDE MOLD FLASH OR
3 EXINC PLME PROTRUSIONS MOLO FLASH OR FPROTRUSKINMS SHALL MOT
EXCEEOD 0 IMCH.
—'ﬁf w40 I3 MEASUREL AT THE LEAD TIPF WIMH THE LEADZ
LNCONSTRAIMED.
4.%%3%&UNDED LEAD TIPS ARE PREFERRED TO
T S.01STANCE BEI'WEIEN LEADS INCLUDING DAM BAR
PRETRUSIONS TG BE 005 INCH MINIHUM.
OBy, A.0ATUM PLANE [n] COIMCIDENT WIMH THE BOTTOM 0OF LEAD,
'WHERE LEAD EXITS BODY,

(20-SOP)

20 n

SYMBOLS| MIN. MAX,

AAAAAAAAARH A 0.095 | 0.104

. Al 0.004 017

5 D 0.496 0.508

w| = E E 0.281 0.299

. g H [ 0.39% | 0410

_ L 8.013 %.'050

H eu

QHHHHHJH]H4 UNT ¢ RGH

i
G018ty p. 0.050Myp.

HOTES:
1.JEDEC QUTLINE @ MS-013 AC
ADIMENSIONS T DOES MOT INCLURE MAOLE FLAZH,
PROTRUSIONT OR GATE BURRS.MOLD FLASH, PROTRUSKINS
BND GATE BURRS SHALL NOT EXCEED .13mm (006N}
1) FER SIPE
S.OIMENSIONS E” DDES MJT INGLUDE INTER-LEAD FLASH,

R . OR PROTRUSIONS, INTER-LEAD FLASH AND PROTRUSIGNS
SHALL NOT EXCEED .25mm [(010in) PER SIDE

SEATING PLANE

ﬂ:(,.
L
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(20-SSOP)

TTRS61/TTUS61

o

naannoannn ﬁ
o ) Y SYMHOLS| NN, | NOW. | WAX.
TTTTTTTOTT [N A An53 | GOBd | 0a63
" ! A 0004 (1.OGE 0.019
1 " A_) - ';2 G008 = gﬂ?i
C QU0 = D019
. D 0337 | G381 | 0334
. | ! E 0228 | 0236 | 023
T =] 0.150 | ©.158 | 0157
Tﬂnﬂi. i Ie] 0025 BASIC
) L L.OTE | D025 [ 0.050
-8 L 0.041 BASIC
i [ - 1
UNIT © INCH
== -] - 1.EDES QUTLINE : NE—137 AD
weme ] 70000 e 0 S S i S v
oo e % < ML UL ORI SUCL HCT O o e e
H H_- HDMENGON b [9ES NOT INSLUDE DHEAR PRGTRUGION INTRUSKM.
ALUAMEE LAEUR PACTRUSION SHAL HE OD047 TOTAL I EEESS of
DETAIL @ A b DIMEMEIOH AT NAHNLM WXTERIAL CINHTKN II'JF":-II:'I'THI;I-:g
Revise History
1. 2004/11/04
- e
2. 2005/03/15
- 2T~ 014H/015H/ 016H fbhit3%
- [£1~ PORT B iV register
3.2005/08/10
- LXIr Preliminary 5
4.2005/08/11
- S0 ESD %'T? (page 5)
- Ig7pr Package soldering #/£5% (page 5)
- g7y AVSS/AVDD P (IEIN DESCRIPTION )
- [Zd¥ Page 5 fII supply voltage
5.2006/8/25
- {iZd¥ Pagel2, 13,21 WDTEN
- 371 20-SSOP W4ERHE| (page 26)
6.2006/10/30
- X7 Page4 Pin Assignment 20SSOP 152
7.2006/12/4
-PA1 T H:Fh[ analog pin. Zd% paged, 16, 17.
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