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Preliminary TTR712/ TTU712

. General Description:

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

. Features:

<>
<>

I R RSP SSS

<

Use 4 bits microprocessor core
Operating Voltage:
- (TTU711/ TTU712) 2.2v-5.5v
- (TTR712) 2.4v-5.5v
Low speed oscillator:
--- 32768Hz Crystal oscillator ( |*]&! %T‘E'\ E PO E J":ﬁl FJ',EE‘ PS resister i °
IR T IJ mode)
----RC oscillator(from 32/64/128/256Khz > “t {ﬁ =" (MASK OPTION),
High speed system oscillator:
- Built-in internal RC oscillator ( ~ 4MHz)
- external adjustable type RC oscillator (150K~ 4MHz)
- 400KHz ~ 8MHz resonator/crystal oscillator
R2F Oscillator
- 10Khz-100Khz RC oscillator
User ROM (TTU711)1K*16, RAM 64*4 » (TTU712/TTR712) 4K*16, RAM 128*4
Built-in (TTU711) 2 stacks > (TTU712/ TTR712)4 stacks
Built-in 12-bit programmable timer with internal overflow interrupt
Built-in 12-bit counter for R2F circuit
Built-in watch dog timer
Built-in time base timer
Built-in EL control timing
Built-in Buzzer output (2Khz/4Khz/5.3Khz) from low speed clock
Built-in low battery detect function (LVD with enable ctrl)
Provide (TTU711 )4 I/O ports, 4 input ports, ( TTU712/ TTR712) 10 I/O ports, 4 input
ports
LCD (TTU711) 4COM/14SEG > or 3COM/15SEG - 1/2 bias ( TTU712/ TTR712)
4COM/31SEG or 3COM/32SEG, 1/4 duty ( frame frequency is 64Hz ) , 1/3 duty ( frame
frequency is 86Hz ) , 1/3 bias for R-type bias, 1/2 bias for C-type bias selected by mask
option
Provide internal/external reset function
Provide 64 pin QFP package (TTR712)

. Application:

2005/11/21
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. Pin Assignment
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Preliminary

TTR712/ TTU712

. Pin Description (TTU711)

Name 1/0 Description pins
HOSCI/OSCR I Resonator/crystal oscillator input terminal or RC oscillator input 1
HOSCO/OSC4 O | Resonator/crystal oscillator output terminal or RC oscillator clock/4 output 1

PAO I/O |General purpose I/O port, has interrupt function, hysteresis input(pull high 1
100Kohm(@3.0V with software control)
PAI 1/0 |General purpose I/O port(pull high 100Kohm@3.0V with software control) 1
PA2/BZ, PA3 I/O |General purpose I/O port, has interrupt function, hysteresis input(pull high 2
100Kohm@3.0V with software control) orbuzzer output selected by mask
option (il option table [{i™| » ¥\ fLE 4 Buzzer frequency "No BZ
function y ||| PA2 £} I/O g » AH[IEE BZ function)
GND P |Ground pin ' |
OSCI/ OSCO I,O |Oscillator pin (for 32768Hz crystal oscillator or external RC oscillator 2
32K-256Khz)
VDD P |Power pin 1
PBO/RT1 I |R2F oscillator pin or general purpose input port(hysteresis input) selected by 1
m option
RT0/RR/ CX O |R2F oscillator pin 3
IN I |R2F oscillator pin 1
SEG14/PBl1, 0O, I |LCD segment output pin or general input port(hysteresis input) selected by 3
SEG13/PB2, option
SEG12/PB3,
SEG11/EL2, O |LCD segment output pin or EL output pin selected by M option 2
SEGI10/EL1
SEG9-1 O |LCD segment output pin 9
COM3/SEGO0 O |LCD common output pin or segment output pin selected by Imask| option 1
COMO-COM2 O |LCD common output pin 3
VLCD P |LCD power pin 1
C1-C2 1/0 |Charge pump pin 2
RSTB I |External reset pin, low active, pull high 100Kohm@3.0V, hysteresis input 1
LVD 1/0 |Low voltage detector pin 1
Total 36
Note — Please notice input pin pull low/high or output pin driving current capacity in this table.
2005/11/21 Page : 5--33 Ver. 1 0.2
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. Pin Description (TTU712/ TTR712)

TTR712/ TTU712

Name 1/0 Description pins
PDO-PDI I/O |General purpose I/O port, hysteresis input (pull high 100Kohm@3.0V with software 2
control)
PAO I/O |General purpose I/O port, has interrupt function, hysteresis input(pull high 1
100Kohm(@3.0V with software control)
PAI I/0 |General purpose 1/O port, hysteresis input (pull high 100Kohm@3.0V with software 1
control)
PA2/BZ, PA3 I/0 |General purpose I/O port, hysteresis input(pull high 100Kohm@3.0V with software 2
control) or buzzer output selected by mask option (§%Ficl option table ffi™] » ¥ Rl &
Buzzer frequency T No BZ function j [l]] PA2 £% {/O ZhEE 0 A HIEY BZ function)
OSCHI I |High speed oscillator input pad ' 1
OSCHO O [High speed oscillator output pad 1
GND P |Ground pin 1
OSCI/ OSCO I,O |Oscillator pin(for 32768Hz crystal oscillator or external RC oscillator 32K-256Khz) 2
VDD P |Power pin 1
HV P |OTP power pin, normal is floating 1
PBO/RT1 I |R2F oscillator pin or general purpose input port(hysteresis input) selected by lankl 1
option
RTO0/RR1/ CX1 O |R2F oscillator pin 3
IN1 I |R2F oscillator pin 1
SEG31/RT2, O [R2F oscillator pin or LCD pin selected by mask option 3
SEG30/RR2,
SEG29/CX2
SEG28/IN2 0,1 |R2F oscillator pin or LCD pin selected by mask option 1
SEG27/PC3 O |LCD segment output pin or general purpose I/O port (pull high 100Kohm@3.0V with 4
SEG26/PC2 I/O [software control) (hysteresis input) selected by mask option
SEG25/PC1
SEG24/PC0
SEG23-SEG15 O |LCD segment output pin 9
SEG14/PB3 O, |LCD segment output pin or general input port(hysteresis input) selected by Iankl option | 3
SEG13/PB2 I
SEG12/PBl1,
SEG11/EL2, O |LCD segment output pin or EL output pin selected by l@(l option 2
SEGI10/EL1
SEG9-SEG1 O |LCD segment output pin 9
COM3/SEGO0 O |LCD common output pin or segment output pin selected by [mask| option 1
COM2-COMO O |LCD common output pin 3
VLCD P |LCD power pin 1
Cl-C2 I/0 |Voltage halfer pin 2
RSTB I |External reset pin, low active, pull high 100Kohm@3.0V, hysteresis input 1
LVD I/0 |Low voltage detector pin 1
Total 56

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

2005/11/21
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TTR712/ TTU712

. AC / DC Characteristics

1  Absolutely max. ratings
(Condition: Ta=25 * 3 C*RH = 65% > VDD =+ 3V > VSS=0V)

ITEM SYMBOL RATING UNIT
Operating Temperature Top -20°C-+70C C
Storage Temperature Tsto -50°C- +125C C
Supply Voltage VDD 5.5 A"
Voltage to input terminal Vin Vss-0.3 to Vdd+0.3 \Y
2 D.C. Characteristics
(Condition: Ta=25 £ 3 'C > RH = 65% ° VDD =+ 3V > VSS=0V)
Symb Condition min. | typ. | Max. unit
Item ol
Operating voltage VDD (TTU712) 22 | 3.0 5.5 \
Operating voltage VDD (TTR712) 2.4 3.0 5.5 \Y
Power consumption | Iopr; |System clock at 32Khz RC oscillator 50 100 uA
current and R2F oscillator (20Khz), LCD off,
No load, @3.0V
Power consumption | Ioprz |System clock at 32Khz Crystal 50 100 uA
current oscillator and R2F oscillator (20Khz) ,
LCD off, No load, @3.0V
Stand by current Ist | System halt, No load, RC oscillator 1 uA
off, LCD off, LVD off, @3.0V
Input low voltage for | Vi 0 0.3VDD A\
input and I/O port
Input high voltage for | Vi 0.7VD VDD A\
input and I/O port D
Input low voltage for | Vi, 0 0.35VD Vv
RESB pin D
Input high voltage for | Vi 0.7VD VDD \Y
RESB pin D
PAO-3/ PCO-3 pOI’t sink IOL] VOL=0.1VDD, @30V 8 mA
current
PAO-3/ PCO0-3 pOI’t IOH] VOH=0.9VDD, @30V 4 mA
source current
EL1 port source current | lom Vou=1.5V@3.0V 6 mA
ELI port sink current | Ioro Vor=0.6V@3.0V 3 mA
EL2 port source current | Ioms Vou=1.5V@3.0V 10 mA
EL2 port sink current Tors Vor=0.6V@3.0V 3 mA
LCD R-type bias current Ibias VDD=5V, VEE =4.5V 10 20 30 uA
Segment output impedance Rseg VLCD =2.7V 15 30 Kohm
Common output impedance | Rcom VLCD =2.7V 2.5 5 Kohm
2005/11/21 Page : 7--33 Ver. © 0.2
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3  A.C. Characteristics
(Condition: Ta=25*3 C *RH = 65% > VDD=+ 3V VSS=0V)

Item Symbol Condition min. typ. | Max. unit
System clock1 fsvsi RC oscillator @3.0v (32Khz) 32 KHz
External reset low tRES 1 us
pulse width
Wake up input Low active pulse width  tykup, 1 us

Application de-bounce should
be manipulated by user’
software

2005/11/21 Page : 8--33 Ver. © 0.2
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. Block Diagram
ROM RC
oscillator ckt

. 4 - bit

orkin i
RAM g CPU LCD driver
1/O Port BIAS CKT
TIMER COUNTER LCD RAM

Low

R2F Buzzer Output Voltage
oscillator Detector
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. Function Description
1 Map of memory and 1/Os
(TTU711)
000H (DPI) 000H Reset vector
001H A 001H INTB vector
002H 1Bl 002H
003H TB2 On-chip program
004H TB3
005H DPL 3FFH
006H DPM 400H
007H DPH Reserved
008H PS FFFH
009H INTF p
00AH INTC rogrom memory map
00BH PA
00CH PAC
00DH PB
00EH RFC
00FH CTO0
010H CT1
Ol1H CT2
012H TMR1
013H TMR2
014H TMR3
015H CTL1
016H CTL2
017H
Reserved
01FH
020H
RAM
09FH
0AOH
LCD RAM
0BFH
0COH
Reserved
FFFH
Data memory map SU711-84
2005/11/21 Page : 10--33 Ver. : 0.2
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(TTU712/ TTR712)
000H (DPI) 000 Reset vector
001H A
002H TBI 001 INTB vector
003H TB2 002
004H TB3 .
005H DPL On-chip program
006H DPM memory
007H DPH
008H PS FFF
009H INTF
00AH INTC Progrom memory map
00BH PA
00CH PAC
00DH PB
00EH RFC
0O0FH CTO
010H CT1
O11H CT2
012H TMRI1
013H TMR2
014H TMR3
0O15H CTL1
016H CTL2
017H PC
018H PCC
019H PD/PDC
01AH
Reserved
O1FH
020H
RAM
09FH
0AOH
LCD RAM
OBFH
0COH
Reserved
FFFH
Data memory map
SU711-83
2005/11/21 Page © 11--33 Ver. 02



’T Preliminary TTR712/ TTU712
2 CONTROL REGISTER TABLE
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
008H PS WDTEN H/L SLEEP STOP 1100
R/W R/W R/W R/W
| 009H  [INTF TBF RFF TMRF PAOF 0000 |
R/W R/W R/W R/W
| 00AH [INTC TBIE RFIE TMRIE PAOIE 0000 |
R/W R/W R/W R/W
| 00BH [PA PA3 PA2 PAl PAO 1111 |
R/W R/W R/W R/W
| 00CH [PAC PAC3 PAC2 PACI PACO 1111 |
R/W R/W R/W R/W
|  00DH [PB PB3 PB2 PBI PB0 uuuu |
R R R R
| 00EH [RFC TMREN ST1 STO RFEN 0000 |
R/W R/W R/W R/W
| 00FH _ [CTO CT 3 CT 2 CT 1 CT 0 0000 |
R/W R/W R/W R/W
[ 010H [CTI CT 7 CT 6 CT 5 CT 4 0000 |
R/W R/W R/W R/W
| 0lIH [CT2 CT B CT A CT 9 CT 8 0000 |
R/W R/W R/W R/W
| 012H [TMRI1 TMR 3 TMR 2 TMR 1 TMR 0 0000 |
R/W R/W R/W R/W
| 0I13H [TMR2 TMR 7 TMR 6 TMR 5 TMR 4 0000 |
R/W R/W R/W R/W
| 014H  |TMR3 TMR B TMR A TMR 9 TMR 8 0000 |
R/W R/W R/W R/W
[ 015H  |CTLI1 ELEN CHS CTS TMRS 0000 |
R/W R/W R/W R/W
| 0l6H  [CTL2 LVDEN/LVDF |[LCDON TBI TBO 0011 |
R/W R/W R/W R/W
| 017H  [pC PC3 PC2 PCI1 PCO 1111 |
R/W R/W R/W R/W
| 018H [pCC PCC3 PCC2 PCC1 PCCO 1111 |
R/W R/W R/W R/W
| 019H [PD/PDC PDCI PDCO PD1 PDO 1111 |
R/W R/W R/W R/W
Special function register:
Address | Register | R/‘'W Bit3 Bit2 Bitl Bit0 Initial state
016H CTL2 | R |LVDF LCDON TBI TBO 0011
W _|LVDEN LCDON TB1 TBO 0011
2005/11/21 Page : 12--33 Ver. © 0.2
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TTR712/ TTU712

3 SYSTEM CONTROL REGISTER

Address Resister Bit3 Bit2 Bitl Bit0 Initial state
008H PS WDTEN H/L SLEEP STOP 1100
R/W R/W R/W R/W
STOP : high active °
SLEEP : high active °
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
LCD LCD display Retain LCD display OFF
Timer/ Counter Operated Stopped & Retain
Watch-dog Timer Retain the status Retain the status
Release Condition( and clear PAO-INT, TMR-INT, PAO-INT
STOP or SLEEP flag) CT-INT
® "EJ INT Jikflt~ wake up ElfJEI*J [Eo
IRQ ~ Hufifl -
TBF | 1BIE
REF | RFIE
— IRQ
TMRE] TMRIE 37
PAOF [ pAoIE 3—
SU711-J
2005/11/21 Page : 13--33 Ver. © 0.2
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' Preliminary
4  Low voltage detector
Address | Register | R/'W Bit3 Bit2 Bitl Bit0 Initial state
016H CTL2 | R |LVDF LCDON TBI TBO 0011
W _[LVDEN LCDON TBI TBO 0011

LVDEN : # (] Low voltage detect circuit > £% high Eﬁ » fL enable LVD circuit °

LVDF:LVD PAD 9t ”ijf‘ﬁj’?ﬂ VDD i I'| {H3H] ['I;E”F%E{’ F’l, IQE”FZJT‘E% Es E\ﬂj »read LVDF

LVD

L

016HW —‘ LVDEN O ‘
SU711-E1
5 SYSTEM CLOCK CONTROL REGISTER
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
008H PS WDTEN H/L SLEEP STOP 1100
R/W R/W R/W R/W

H/L : system clock source high/low speed control register

- ¢t e RC oscillator (32/64/128/256Khz ) or 32K crystal oscillator (OSCL)
- p 2= RC oscillator(4Mhz) (OSCH)

*

*

* High speed oscillator offers 3 kinds oscillator type

% H/L= T0, p¥ > system clock source i # OSCL -
% H/L= T1, p¥ » system clock source i£# OSCH -

The terminals of high OSCHI OSCHO
speed oscillator Oscillator input pad Oscillator output pad
Crystal mode Input terminal Output terminal
Exyernal RC OSC mode External R OSCH/4
Built-in RC OSC mode N.C. OSCH/4

mask option

Ext. 32K crystal

QQJZL

mask option

Ext. RC Osc.

/8

TMCK

| - internal control register i

toTimer " _ power on initial is high state
|

|

1

S Pi - read PS[008H] to clear SOP

O
(16K)

Int. RC 16Khz Osc.

Mask optional

RC OSC or Crystal OSC

OSCH

OSCL
OSCH
control

2005/11/21
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; T Preliminary TTR712/ TTU712

ihPower on reset/ Internal reset/ WDT reset Eﬂj Ay OST (oscillator stable time ) £L™| Int.
RC 16Khz & 1024 ’CPU ‘}jlpﬁ
* Hifll STOPmode & » {19 OST £L7| Int. RC 16Khz [# 8 i » CPU J il « i1
"EJ '] 32K crystal > software %%lq 0.5sec » Hz-[éf\fread PS[008H] (~/#1 OSCL (4 clock source °
[ ) 32 erystl P st ) D 32Kcrysta1 TORRRLE » iy 5 R
Pl o Z/L'F»'i“ /f%ﬂ RC oscillator f Jﬁp f T H IR o ) firead PS[008H] -

2005/11/21 Page : 15--33 Ver. - 0.2
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6 LCD CONTROL REGISTER
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
008H PS WDTEN H/L SLEEP STOP 1100
R/W R/W R/W R/W
[ 016H [CTL2 LVDEN/F LCDON TB1 TBO 0011 |
R/W R/W R/W R/W

LCDON : high active o £33%+ JU LCD on or off mode, low state enter LCD off mode > L'F“Eﬁ{%l#l pump

circuit disable fiy£l LCD R-Bias Off - COM/SEG ?Uﬁ ] VDD -
(TTU712) (TTR712)% | mask option ;
LCD power fLfI VLCD pin ﬁE?J“ o

[ c1
[ c2

1

T
] 1.5V

130v [

VLCD

[ VSS |—
[ VDD }—

3.0V,1/2BIAS

[ c1 ]

[VLCD }—

[ VSS |
[ VDD J—

5.0V.,1/3BIAS

L C-type FYRL R-type bias - I R-type bias > LF'*E\JJ“ f~

(SU711/ SU712/SR712) (SU712/SR712) SU711-G1
7 1/O REGISTER
A. PortA
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
009H INTF TBF RFF TMRF PAOF 0000
R/W R/W R/W R/W
| 00AH [INTC TBIE RFIE TMRIE PAOIE 0000 |
R/W R/W R/W R/W
| 00BH [pA PA3 PA2 PAL PAO 1111 |
R/W R/W R/W R/W
| 00CH [PAC PAC3 PAC2 PACI PACO 1111 |
R/W R/W R/W R/W
PA : PAO F| interrupt ZJf<(falling edge trigger) » Hi-#7k:E *

I'JRF= PIN ¥ wake up ° IFJﬂJJ?b‘% set PAOF flag - [fij = flag

STOP or SLEEP mode Eﬁ )

#1%: 009H write bit “0” Eﬁ
‘ﬂi]‘%' hl£ FZINT flag HEFEL1”) o wake-up

clear £%

“07” > {HIRLT 7 009H write bit “1” E;j set £ “1” (
function !Iff'l? PAOIE disable -
PACO-PACI : #4H[ PAO-1 fy I/O # Pull high function ° Default % high > fL input mode >

L"L“ﬁ\ﬂjrﬁlfl (Dreg) register fi'l H?_Lﬁ‘ju port }EL_F\I fol pull high y[[[ﬁ[’ﬂﬁl o

2005/11/21 Page : 16--33 Ver. © 0.2
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‘—l’?ﬁ [ ] pull high #A[fY /0O » 1 (Dreg) register v power on initial %L high state -

PAO

4—% Data Reg. (Dreg) } o \/v/ o |

1. 10reg=0, output mode

- Dreg can be read at the mode g
2.10reg=1, input mode # 100K@3.0V.

- Port can be read at the mode
- Dreg=0, without pull high ‘ Input control ‘4—& Pull high -

- Dreg=1, with pull high )/‘ control

Address ‘7‘ I/0 control reg. (I0reg) ‘7

INT :
Falling edge
. detecter

PAOIE SU711-41A

-

PA1/PA3 : 1/O port [ data o

4—4 Data Reg. (Dreg) } Q ‘
1.10reg=0, output mode g M/

- Dreg canbe read at the mode + 100K@3.0

4 2.10reg=1, input mode
-Portcanbe read at the mode

- Dreg=0, without pull high ‘ Input control “1 Pull high | |

- Dreg=1, with pull high )ﬂ control

‘ Address ‘7‘ 1/0 control reg. (I0reg) ‘7

PAl
H

SU711-4A
PA2 : 1/O port fiV data -

PAC2 : ﬂﬁjﬂ PA2 general input function with pull high function(Dreg control) or Buzzer output
function > Default £ high- fL input mode > LF‘fﬁ\ﬂj fiv (Dreg)register fi'l Jﬂﬁjﬂ port f\L_F\[ fo! pull high >
Y <

BZCK Mask option
Data Reg. (Dreg) o .
1. 10reg=0, output port mode
2.10reg=0, BZ mode i
- Dreg=1, BZ output enable 100K@3V.
4 _ .
- Dreg=0, BZ output disable Inout control
3. 10reg=1, input mode Pull hish
- Dreg=0, without pull high c;lntmlig 4{
- Dreg=1, with pull high é
‘ 1. Cpu read (Dreg) data when 10reg=0
_ (at output mode)
‘ Address ‘ ‘ 1/0 control reg. (I0reg) ‘7 2. Cpu read the PAD data when 10reg=1
(at input mode)
SU711-42
B. PortB
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
00DH PB PB3 PB2 PB1 PBO uuuu
R R R R

2005/11/21 Page : 17--33 Ver. - 0.2
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TTR712/ TTU712

PBO : kL input port fiY data register » [’ I'J5E 1 mask option

NG

1=
=

%‘J

£, RT1 UZPpe -

Mask option

R2F cirucit

PB1, PB2, PB3 : kL input port [ data register > Er[ mask option
E\ﬂj ) LF‘fﬁ\ﬂj PBx ¥ read %% low °

]

Mask option —¢—

2005/11/21

-

H

NE{=S

J1=
=

SU711-71

50 LCD segment fVZ]fe

% |
L
LCD SEGMENT
DRIVER
ORRTI SU711-7
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C. Port C/D (TTU712/ TTR712)

Address Resister Bit3 Bit2 Bitl Bit0 Initial state
017H PC PC3 PC2 PCl PCO 1111
R/W R/W R/W R/W
| 018H [PCC PCC3 PCC2 PCC1 PCCO 1111 |
R/W R/W R/W R/W
|  019H [PD/PDC PDCI PDCO PD1 PDO 1111 |
R/W R/W R/W R/W

PC/PD : I/O port [ data °
PCC/PDC : %ﬁ]ﬂ PCO0-3 Y I/O #[I Pull high function - Default £% high » £l input mode - [
E?TEIGJ (Dreg) register FI‘J‘H‘Z}’ﬁjH port ﬂ?}%}l pull high - i/['ﬁl'ﬂﬁi °

LCD SEGMENT

DRIVER
A

\

Data Reg. (Dreg) | Q

‘ Input control ‘4—& Pull high 4{
ull hi

)/‘ control

Address ‘7‘ 1/0 control reg. (I0reg) ‘7

1.10reg=0, output mode
- Dreg can be read at the mode

4 2 10reg=1, input mode

- Port can be read at the mode

-Dreg=0, without pull high

- Dreg=1, with pull high

e _

100K@3.0V

SU711-43A
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8 RFC/TMR circuit
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
009H INTF TBF RFF TMRF PAQOF 0000
R/W R/W R/W R/W
| 00AH  [INTC TBIE RFIE TMRIE 0000
R/W R/W R/W R/W
| O00DH [PB PB3 PB2 PBI PB0 uuuu
R R R R
| 00EH [RFC TMREN ST1 STO RFEN 0000
R/W R/W R/W R/W
| 00FH  [CTO CT 3 CT 2 CT 1 CT 0 0000
R/W R/W R/W R/W
| 0loH [CTI CT 7 CT 6 CT 5 CT 4 0000
R/W R/W R/W R/W
[ 01lH [CT2 CT B CT A CT 9 CT 8 0000
R/W R/W R/W R/W
| 012H [TMRI1 TMR 3 TMR 2 TMR 1 TMR 0 0000
R/W R/W R/W R/W
| 013H |[TMR2 TMR 7 TMR 6 TMR 5 TMR 4 0000
R/W R/W R/W R/W
| 014H  |TMR3 TMR B TMR A TMR 9 TMR 8 0000
R/W R/W R/W R/W
| 015H  [CTLI ELEN CHS CTS TMRS 0000
R/W R/W R/W R/W

RFC : P}ﬁ]“ R2F/ TIMER/ COUNTER [% function °

PBO : fL input port [i¥ data register - Fr[ mask option L RTI1 [VZlg=f > 015 PBO BL read
ﬁ;ff";; low ©

CTO0/ CT1/CT2 - R2F counter data

TMR1/ TMR2/ TMR3 : Timer data °
i#FIS;EII;{I CTS/ TMRS ﬂﬂ-rﬁ“ TIMER Flkfﬂ COUNTER [ clock fﬂ}'j—ﬁ“ T 2 %lﬂj’éﬂiﬁjﬁﬁ%ﬁg
R E

TIMER EEHRLSE | auto reload ﬁfﬁ: » 7 overflow i< » Elify TIMER Hikflt free run o v ffi ™|
) FRPRETALIV RO, 2Rl T R R R TR - O YRR -

FLAG FUNCTION
RFEN Low : stop counter
High : start counter
CHS low : select 1% channel
high : select 2" channel
ST1/STO |(ST1/STO) 00: disable R2F circuit (IN pin fIf#Z[ low )
(ST1/STO) 01: enable R2F circuit (RR1@CHS=0/ RR2@CHS=1)
(ST1/STO) 10: enable R2F circuit (RTO@CHS=0/ RT2@CHS=1)
(ST1/STO) 11: enable R2F circuit (RT1@CHS=0)
TMREN  |Low : stop timer
High : start timer
TMRF Low: normal state
High: after overflow - = flag fﬂ@ 009H write bit “0” E\JJ‘ clear £% “0” » {fIRL T
@1 #E 009H write bit “1” [Hi set &% “1” (ighlfol (RF2 INT flag FLEHEL"17) o
RFF Low: normal state ) '
High: after overflow » [ flag ﬁﬁ?’i 009H write bit “0” E%']: clear 1% “0” » {HIRLT
#1FL 009H write bit “1” [ set £% “1” (kLo (WFE INT flag PLEEFEL"17) o
2005/11/21 Page : 20--33 Ver. © 0.2
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TMRIE [low : disable interrupt function
high : enable interrupt function

RFIE low : disable interrupt function
high : enable interrupt function

TMRS low : normal state
high : disable TIMER clock input when COUNTER overflow

CTS low : normal state
high : disable COUNTER clock input when TIMER overflow

TMCK
- ovT D —] TIMER TMOV
=T lc 0B UP COUNT

S 1
‘ RESET !
| 5 % RQ |
v P — COUNTER | ROV :
: C QB UP COUNT
| TS [TMRS| TMREN] RFEN | STO | ST1 | RFIE | RFF | TMRIE| TMRF| CHS | :
RFCK_| MUX. - |
‘ ] ‘
e STO/ST1 ||/ srosTL ] ‘
R2F CIRCUIT 2nd R2F CIRCUIT
IN1 CXAQLRM RTO | RT1 IN2 Cx%iRR RT2
SU711-A1

IR
IFUF g j set TMRS & - F| enable TMREN -

2. T TMRS £ low - time overflow Eﬁb‘% set TMOV » =' ¥, TMRIE £§ high state > TE'TEJ CPU
interrupt % > [ TIMER ﬁﬁlw%n%f run e

3. 2 rﬁ TMRS set £% high state Er +; RFOV £% high state E?J? (?r[ COUNTER overflow ) >
74 stopTMCK ﬁ?“ °

4, [,E,l ;l YQF ) TMREN I TMRS %Tff clear £} low state’f‘lﬁf%ér%?{u_’ TMRS £ high state

% » F] ¢ set TMREN -
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s |

PBO ‘ %% i
PBO/RTI |
STO o1 o 1
Channel IX . |
ST1 |select ‘ | —
RTO .
° ; Z )4
to R2F counter i
RR !
- /—C
CX N
P -
IN
O@ H
if STO=0&ST 1=0 then low |
otherwise is high {>@ ‘ |
\ |
777777777777777777777777777777777777777777777777777777777777777777777777 | SU711-6

BN ELFEE J1£@ ElEH JJ: » RT1 U 'l FJ,]‘P% — | reference resistor ffi*] > I'] W&E [k
ﬁ £ 5% JF% I ﬁ EHHIFUREREE -
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9 TIMER BASE CONTROL REGISTER

Address Resister Bit3 Bit2 Bitl Bit0 Initial state
009H INTF TBF RFF TMRF PAOF 0000
R/W R/W R/W R/W
| 00AH [INTC TBIE RFIE TMRIE PAOIE 0000 |
R/W R/W R/W R/W
| 0l6H [CTL2 LVDEN/F LCDON TB1 TBO 0011 |
R/W R/W R/W R/W

TBF : high active » time base overflow flag - * flag ¢ 4 009H write bit “0” p* clear = “0” -
e £ 72 ¢4 009H write bit “1”7 pF set Z “17 (i & %3 INT flag 8 2717) o

TBIE : high active > time base interrupt control pin °

TB1/TBO : 3§ Time base timer fIV clock source °

TB1 TBO O/P
0 0 IKHZ
0 | 64HZ
1 0 8HZ
1 1 1HZ

LCD Timing

| | TBI

TMCK . — INT
— Frequency divider — MUX TBF
‘ \ ~ BZCK
MUX _ . reset
Mask option | (o/4k/5 3k (to BZ pin) WDTE /4

clear
008H SU711-C1

= E | ff ™| Time base timer ﬁlﬁ‘: » T+ power on AN Stop mode wake-up & s I
% — Efl™™ “read 008H (008HR) ” FVE[™ F\[ FE ﬂ]fl}‘rﬁj Q%’ﬁ% o

10 WDT CONTROL REGISTER

Address Resister Bit3 Bit2 Bitl Bit0 Initial state
008H PS WDTEN H/L SLEEP STOP 1100
R/W R/W R/W R/W
WDTEN : high active - 008HW or WDTEN=0 T;'T clear WDT counter °

LCD Timing

| | | TBIE

TMCK o ] INT
= Frequency divider —1 MUX TBF ;D'
~ \ ‘ BZCK
MUX (1 ; reset
Mask option | (2k/4k/5 3k) (to BZ pin) WDTE "

clear
008HW SU711-C1
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ELEN : 4] EL timing output [ function - ELEN=0 E\ﬂj » ELI=EL2=0 -
ffi™] EL function Eé'J? ) %TE[EJ tH- 5% high speed mode (H/L=1) -

’T Preliminary TTR712/ TTU712
11 EL timing
Address Resister Bit3 Bit2 Bitl Bit0 Initial state
015H CTL1 ELEN CHS CTS TMRS 0000
R/W R/W R/W R/W

256Hz g‘ .

et TTITTITTRT T RN RRRRRRR R R e—i ) —
EL2 ‘
ELEN

118us
EL1 1!: ............................

4us
EL2 ‘
ELEN | SUTI1-F
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12 LCD RAM

(TTU711)

With COM3 table:
,,,,,,,, OATH 0AZH OA3H 0A4H OASH 0A6H OATH O0ASH OASH 0AAH OABH OACH OADHOAEH
| |

COMO : DO DO DO DO DO DO DO DO DO DO DO DO DO DO :
| |
| |

COM1 : D1 D1 D1 D1 D1 D1 D1 D1 D1 D1 D1 D1 Dl D1 :
| |
! |

CcOoM2 : D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 :
| |
! |

CcCOM3 : D3 D3 D3 D3 D3 D3 D3 D3 D3 D3 D3 D3 D3 D3 :

Without COM3 table:
0A1H 0A2H O0A3H 0A4H OA5SH 0A6H O0A7H O0AS8H O0A9H 0AAH 0ABH OACH 0ADHOAEH

|

COMO' DO DO DO DO DO DO DO DO DO DO DO DO DO Do DO
|

| |

|

COMI | DI D1 D1 D1 D1 DI DI DI DI D1 D1 DI DI p1 DI
|

| |

|

COM2 1 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 D2 ;
|

| |

| |

| |

| |

FEE R BB G R B

2005/11/21 Page : 25--33 Ver. - 0.2



-

( TTU712/ TTR71 2)
With COMS3 table:

Preliminary

TTR712/ TTU712

0OAIH 0A2H O0A3H 0A4H O0ASH

DO DO DO DO Do |
|
DI DI DI DI DI i
|
D2 D2 D2 D2 D2 i
|
D3 D3 D3 D3 D3 i
|

DO DO DO
Dl D1 D1
D2 D2 D2

0BAH 0BBH OBCH O0BDH OBEH 0BFH
D0 DO DO DO Do DO i
|
DI DI DI DI D1 DI i
|
D2 D2 D2 D2 D2 D2 i
|
|
|
|
|

COMO! DO DO DO DO DO
|
|
COM1 | DI DI DI DI DI
|
|
COM2 | D2 D2 D2 D2 D2
|
|
COM3, D3 D3 D3 D3 D3
|
Without COMS3 table:
0AIH 0A2H O0A3H 0A4H O0ASH
COMO. DO DO DO DO DO DO
|
|
COMI | DI DI DI DI DI DI
|
|
COM? | D2 D2 D2 D2 D2 D2
|
|
|
l
2005/11/21
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13 LCD PATTERN
A. 1/4 duty, 1/2 bias
| ' 7
COMO a
' = "
COM1 b
= v
COM2 b
"
COM3 b
¥ vi
- VSS
comi1 z%
- VSS
2005/11/21 Page | 2733 o
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B. 1/3 duty, 1/2 bias

| ' 7
COMO a
[...] ] V%
COM1 - - ¥
! 7
COM2 ¥
- VSS
V2
S V2
VSS
comM1 }l;%
o VSS
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. Application Circuit

(TTU711)

L J

(T

2005/11/21

T

PAO
PA1

PBO

VDD

GND
BZ

Cl C2 VEE como

100K

2N5551
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(TTU712/ TTR712)
0SCO COMO
32768Hz ] : o
0OSCI COM3* EE EE EE 0
SEG1 — 9| IN E OuUT E
| o >~ Bep-Bes
PA1 SEG27 —
PA2 RT1 @
RTO am;
VDD RR W
W TTR712/ X
GND - pry712 N
Cl RTO am
O.Iur RR W
IN
T VLCD L=15mH 4148 100K ssst
O.Iul EL1 W ELTN
RSTB <
I EL2
O'Oli SU711-B1
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. Mask Option Table
Function Option U711 | U712 R712
Crystal or RC oscillator [ I Crystal/Resonator [ I External R RCOSC mask mask mask
type(OSCH) [ | Built-in RCOSC
Crystal or RC oscillator [ 132K crystal - [ | RC oscillator © mask mask mask
type(OSCL)
RC oscillator type(OSCL) | [ 1 32Khz > [ | 64Khz o [ | 128Khz © [ | 256Khz ° mask mask mask
PB port / LCD pin [ PB3/[I SEG14- [ PB2/[ | SEGI3 - [! PBl/| mask mask mask
[ SEG12-[! PBO/[! RT1 -
EL function [ Yes/[! No- mask mask mask
LCD duty select [T COM3(1/4 duty)/[ I SEGO - (1/3 duty) mask mask mask
Buzzer frequency [ NoBZfunctione [ I 2K [ 4K [T 53K - mask mask mask
PC port / LCD pin [I PC3/[1 SEG27 - [ PC2/[! SEG26- [ PCl/ X mask mask
[ I SEG25 - [ | PCO/[ | SEG24 -
Using R2F 2™ channel [T Yes/[! No-e X mask mask
LCD bias type [ I C-type/[ | R-type ° X mask mask
High speed oscillator mode | [ ! Crystal oscillator [ I external RC oscillator X mask mask
[ I Built-in RC oscillator
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7’5:

. Application Note

L ELPIE= RT1PIN BRI P [HEVE I+ H 35 1= PIN B HE S
r‘gn #mn JI= PIN & )?EU:{JEI{F(& o

2. FrE| Interrupt flag f{f=F software write “0” (clear) » [ij T f=F software write “17 (set) °

3. %7 interrupt ﬂJEﬂj&&* rf"ﬁxi i[{%lﬁuﬁii— lit PC counter(PC+1) EJTF[ 'J"%‘ TaEs ’FE‘FE
o B R ET J%’F'll o WEET RIS EURE S g

CASEA :

Preliminary

o H AL

System Clock | T1|T2|T3|T4|T1|T2|T3|T4|Tl|T2|T3|T4]

External Interrupt J 7/1;

Intemal Interrupt Timing ‘

CASEB:

System Clock | T1|T2|T3|T4|T1|T2|T3|T4|TI|T2|T3|T4|

External Interrupt R /i i

Intemnal Interrupt Timing

Int-timing
. Order Information
Project Number Name

Package form TTR712 TTU712 TTR711 TTU711

Chip form IRZE TCU712 2R TCU711

Wafer base TDR712 TDU712 TDR711 TDU711

Schedule 2004/5/31 2004/9/30 2004/5/31 2005/3/31
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. Package Information

2 mg,g HIN. | WM W
= N
A as - =
Az FIE5) F; B F
b o | 0 93 |
[ 211 0 o
L
A
] oE]
E A0 ERGIL
El +00 RS
L IAF 1,0 1
L1 £.00 HEF
i i k]
= UMIT : mm

1,087 PLAKE IS LOGATED & THE BTN
OF THE MDD PARTING LINE CORDIDENT MTH
i 1 WCEL THE DA NS THE DOCH,
% LWERSONE O AMD D 09 WOT IMGLLGE
e UOLD PREFRUSEOM. & LDwWAHLE FROTRLSION

E QX mm MR GIE DEENSDET 07 AME
E! [0 MCULUCE WOLO WYSMWTCH ASD ARE

T ICTE NN A U FLARE [
-""'. - LOWENSTOM b DOES WOT INCLUGE DauBse

r,r’ ™ FROTRSIN |
!

L T A I

'l"l“ .HI

\ 5 J

N‘\,\_ L1 l__,.f"-.

. Revise History

1. 2004/03/31
- [E1-FE] /O port iU power on initial state(ﬁﬂ £% high)
- g7 PACKAGE INFORMATION
- {Zd¥ ORDER INFORMATION
2. 2004/07/22
- Igrup function = E{’Lﬁ%ﬂ'
- 1790 TIMER/COUNTER ]
3. 2005/01/21
- [&d¥ Page 16 » VLCD2 £, VLCD
- U TTUT12 Rt e
4.2005/3/23
- TBO,TB1 default 00--> 11
- OSCH: a. resonator/crystal type b. external R type c. Built-in type (4MHz)

- OSCH mask option
5.2005/9/9
- Zd¥ P.7,15,31  High speed Oscillator
- [Zdx P9 Wake up input pulse
6.2005/11/18
- [Zd> P4 Pin Assignment
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