TOSHIBA TMPO4CHOOFXXX(JTMPO4CHOOXXXS)

TOSHIBA CMOS DIGITAL LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TMPO4CHOOFXXX(JTMPO4CHOO0XXXS)

CMOS 4BIT LL MICROCONTROLLER
(LL : LOW POWER CONSUMPTION &
VOLTAGE OPERATION MICROCONTROLLER)

4@ OUTLINE

The TMPO4CHOOFXXX is a high-performance
microcontroller designed to be in a variety of low-voltage
products.

It is a 4bit CMOS LL microcontroller with integrated a
4bit high-performance CPU, memory (static work RAM,
data RAM and program ROM). LCD display LL controller
driver, and a multi-function timer into a single chip.

The basic features are as follows.

@ FEATURES P-QFP100-1420-0.65A
Weight : 1.65g (Typ.)

® Number of instructions . 56

® Minimum instruction execution time : 61us (at 32.768kHz)
1us  (at 2MHz/3.0V)

® Oscillating circuit . low speed - crystal oscillator (32.768kHz)
/internal CR (33kHz at 1.5V)

high speed - crystal oscillator (2MHz at 3.0V)
/ external CR (200kHz at 1.5V)

® Built-in ROM size ;16K words
(1 word =16 bits)

® Built-in RAM size :

Work RAM : 512x4 bits
Data RAM . 6K bits
® Input pins : 8 pins (with interrupts)
® [/0O pins : 8 pins
® Qutput pins : 1 pin (Buzzer)
® |[nterruption : 2 external system (input pins, general purpose |/0 pin)

2 internal system (timer/counter, timings)
980910EBA1

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TMPO4CHOOFXXX(JTMPO4CHOOXXXS)

® Timer

® LCD display driver controller :

60 seg x8 com
58 segx 10 com

® Built-in LCD driver power circuit

® Watchdog timer
® Supply voltage

IN1~4

1001~04
1011~14
1021~24

: 8 bitsx2ch or 16 bitsx 1ch (software-selectable)

) Mask option

: Timer/Counter can be used as Watch Dog Timer

: 1.5/3.0V (Typ.) Mask option

TEST XH|N XHouTt XLin XLouT BRESET
Test Oscillator Reset
Circuit Control
T4X CORE
N Work RAM
ROM < (2K bits)
(16K words) |:
ﬁ": Display RAM
7
L\
Data RAM |N\— LCD SEG1~60
(6K bits) Control COM1~10
N
Vg
| V3
Interrupt  |X 7 Quadrupler Vs
Control
A
G
C
V1 2
Timer @ | VxT
(8bit / 16bit) Voltage
Reglater Vss
VbD
1/0 Port K Bz
C)' Tans 1708) |2 , { Control BZ
N—7 T

Fig.1 Block diagram
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TOSHIBA TMPO4CHOOFXXX(JTMPO4CHOOXXXS)

@ PIN CONFIGURATION
1. Pin assignment

80 51
81 50
QFP100
100 O 31
30
PIN 1 pIN NAME PIN 1 pIN NAME PIN 1 pIN NAME PIN 1 pIN NAME
No. No. No. No.
1 V1 26 1021 51 S22 76 | Sa7
2 | ¢ 27 | 1022 52 | Sp3 77 | Sas
3 C 28 1023 53 S2a 78 S49
4 Vgg 29 1024 54 So5 79 S50
5 VXT 30 Sq 55 S26 80 S51
6 BRESET 31 S? 56 S27 81 S52
7 XLIN 32 S3 57 S>8 82 S53
8 XLOUT 33 S4 58 S29 83 S54
9 VDD 34 S5 59 S30 84 Sgi
10 XHIN 35 S6 60 S31 85 S56
11 XHOUT 36 S7 61 S32 86 S57
12 TEST 37 S8 62 S33 87 S58
13 BZ 38 | Sg 63 S34 88 | S59/COM10
14 IN1 39 S10 64 S35 89 Se0/ COM9
15 | IN2 40 | Sq 65 | S36 90 | coms
16 IN3 41 S12 66 S37 91 com7
17 IN4 42 $13 67 | S3g 92 | COM6
18 1001 43 S14 68 S39 93 COM5
19 1002 44 | St 69 | Sao 94 | coma4
20 1003 45 | Sqg 70 | Saq 95 | COMS3
21 1004 46 | Sq7 71 42 96 | COM2
22 1011 47 | Sqg 72 | Sa3 97 | comn
23 1012 48 S19 73 S44 98 Vg
24 1013 49 S20 74 S45 99 V3
25 1014 50 S21 75 S46 100 | Vp
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2. Pin description

PIN NAME FUNCTION
VDD Power supply (+)
Vg Power supply (-)
VxT Voltage regulator1 output (Output for only the mask option 3.0V type)
V1 Voltage regulator2 output
V2~V4 Boosted voltage output
C1, Q2 Capacitor pin for LCD booster
XHIN, XHOUT Crystal / resister connection pin for high-speed oscillator
XLIN, XLOUT Crystal connection pin for low-speed oscillator
IN1~IN4 Input port (with interruption)
1001~1004 Input port (with interruption)
1011~1014 1/0 port
1021~1024 1/0 port
SEG1~SEG60 LCD segment output
COM1~COMS8 LCD common output
BZ Buzzer output
BRESET Reset input (low active)
TEST Test input
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TOSHIBA TMPO4CHOOFXXX(JTMPO4CHOOXXXS)

€ MEMORY MAP
1. Program ROM

Program ROM consists of 16 bits 1 word. Op-code and operand are executed in one word units.
Program ROM consists of 4K words per page. The internal program ROM area is 4 pages (16K
words).

This program ROM area can be used for constant data ROM. In this case, it can be used in byte
units (1 byte =8 bits).

1 word

Bank  Address Upper 8 bit Lower 8 bit
r T
0000H Reset ! Start

__________ JI.__________
T L R T
0002H | NTT 4 |
0003H ____WIE___I___!Ul____
owd ooomn | wrs_ b | Eney
000H | INTA___i_ | Address_|
0006H ____WIE___I __________
0007H INT6
1 1
~  OFFFH
1000H
1H {:
1FFFH
2H 2000H ! i
1 1
to i i
EH EFFFH | i
FOOOH

FH

FFFFH

Fig.2 Program memory map

(Note) Use the CALL instruction to write the interrupt entry address. Write NOP for unused

interrupts.

Example : CALL A ; INTO
NOP ; INT1
CALL B ; INT2
NOP ; INT3
NOP ; INT4
NOP ; INT5
NOP ; INT6
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TOSHIBA

2. Work RAM

Bank 0

Address
A

C B A 9 8

D

T T 1 T 1 T 1 T T T T T T
- 1 1 1 1 [ 1 [ 1 1 1 1 ! !
~ 1 1 1 1 [ 1 [ 1 1 1 1 1 !

c 1 1 1 1 [ 1 [ 1 1 1 1 ! !
2 1 1 1 1 [ 1 [ 1 1 1 1 ! [
B e e e e e e e e L e o e T
1 1 1 1 [ 1 [ 1 1 1 1 ! !
1 1 1 1 [ 1 [ 1 1 1 1 | !
1 1 1 1 [ 1 [ 1 1 1 1 1 !
1 1 1 1 [ 1 [ 1 1 1 1 1 [
L L L L L 1 L o
I 1
1 1 1 1 1 1 1 !
FHEIEIRIPIB IR [ T T A T !
1 [ 1 1 1 1
1 1 1 1 1 1 1 !
it Bt e e B il s bk Sl i
1 1 1 1 1 1 1 “
Nl ol = of v ~ 1 [ 1 1 1 1
bl ]| o] =] @ — | 1 1 | | 1 1 1
1 1 1 1 1 1 1 !
P T Sy PRy P B Y e
1 1 1 1 1 1 1 "
1 [ 1 1 1 1
% 2 M M., % 2l 2|~ 1 1 1 1 1 1 1 !
1 1 1 1 1 1 1 !
R PR TR TRV RNV U ER JE NP
I 1 I 1 I I 1 r
o ol ol ~| o 1 1 1 1 1 1 1 “
- -
I B ) R K I A
1 1 1 1 1 1 1 !
ke Tt kel el Tl el el i Saded alde
1 1 1 1 1 1 I 1
ol al g ©]| ©o| of ~ 1 [ 1 1 1 1 !
S|lw|s| o] & &f = F 1 1 1 1 1 1 1 [}
1 1 1 1 1 1 1 !
RN PRI TSy TRV FENpUN RPN INpUAT gyl U T
1 1 1 1 1 1 1 “
1 [ 1 1 1 1
S| RS][22l ¢+ 0 !
1 1 1 1 1 1 1 |
1 1 1 1 1 1 ] !
TATTTTT I TAT T TSI TAT T TR
<l ol ol o < 1 1 1 1 1 1 1 “
o ~N
Slm| &S] =@ R |
1 1 1 1 1 1 [
= = - -
1 [ 1 1 1 1
olw|l Nl o] = of ] o 1 ! 1 1 ! 1 1
o|lw| | o] s «f - 1 [ 1 1 1 1
1 [ 1 1 1 1
1 L 1 1 L 1 1
L w0 U o <o o N W T MmN - O
- J

Stack Area

Fig.3 Work RAM
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Work RAM consists of 512 x4 bits.
R/W is performed at the address specified by bellows.

(1)  Indirectly addressing mode (Fig.4 (a)) - " "

DMB in F-reg, H, L-reg specify the Work RAM address. L] | |
(DMB : bank, H-reg : page, L-reg : address) i i i
LD A, M : A<RAM (HL) ram address || | | |

(a) Indirectly addressing

(2) Directly addressing mode (Fig.4 (b))

Instruction field

Immediate data (8 bits) in instruction specify the Work | ESE |
RAM page and address. or
Bank is specified by DMB in F-reg. | [ oo 1 xoxx |
LDl 2CH, 0OAH : RAM (2CH)«<AH DMB
RAM address | | | XXXX i XXXX |

(b) Directly addressing

(3) Index addressing mode (Fig.4 (c))

Instruction field

Address (L-reg) is specified by the immediate data [ v |
(4 bits) in instruction, and the other immediate data

specify Page. ;l
LDRI 4H, 3H . RAM (HL + 4H)

<RAM (3H. L) mmosares [ ] [ 1 am |
LeL+1, AcA -1

(c) Index addressing

Fig.4 Addressing mode

BANK 0, PAGE 8~F area can be used as Stack area.

When using the “CALL/CALLS” instruction or start the interruption routine, the data of program
counter and Program memory bank are stored in Stack area.

Then, using “RET” instruction, program return according to those data.

And, using “PUSH” instruction, 8 bits data in a pair register can be stored in Stack area.

Then, using “POP” instruction, those data are returned to the register.

Maximum Stack area is 64 (0~63), and each Stack area consist of 8 bits.
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TOSHIBA TMPO4CHOOFXXX(JTMPO4CHOOXXXS)

3. Data RAM

TMPO4CHOOFXXX has 6K bits Data RAM (256AD x 3bank x 8bit), and addressing and data read /write
is done by Register file, as follows.

When the data is read from Data RAM/written in Data RAM, CE1 (PBO) is needed to set 1.

(PBO : Register file Page 3, ADO)

MSB 3 2 1 0 LSB

PBO — — — CE1

Addressing is decided by RAB1~2 (PB3), RAC1~4 (PB5), RAR1~4 (PB4)

MSB 3 2 1 0 LSB
BANK PB3 — — RAB2 RAB1
ROW PB4 RAR4 RAR3 RAR2 RAR1
COLMN  PB5S RACA RAC3 RAC2 RAC1

Data is read /written by 8 bits which is set in RAD1~8 (PB6, PB7).
To read from/written into Data RAM, only 8 bits transference instruction can be used.

MSB 3 2 1 0 LSB
PB7 RAD8 RAD7 RAD6 RADS
PB6 RAD4 RAD3 RAD2 RAD1

(CAUTION)
When "HALT" instruction is excuted for the next instruction of transference the data to Data
RAM, the data of Data RAM is broken. Also, data may be destroyed if the HALT instruction is
executed while CE1 is set to 1. Therefore, be sure to set CE1 to 0 before executing the HALT
instruction.
RAD1 to 8 (PB6, PB7) are valid for only 8-bit transfer instructions.
4-bit transfer instructions do not have any effect (NOP).

4. Display RAM

TMPO4CHOOFXXX has 600 bits Display RAM (60seg x 8com / 58seg x 10com), and addressing and data
read /write is decided by Register file, as follows.
When the data is read from/written into Display RAM, DRCE (PC6-bit2) is needed to be 1.

MSB 3 2 1 0 LSB

PC6 DRCE DON DSTA

Addressing is decided by DRR1~4 (PD4), DRC1~3 (PD5) (LSB is DRR1, and MSB is DRC3)

MSB 3 2 1 0 LSB
PD5 DRC3 DRC2 DRC1
PD4 DRR4 DRR3 DRR2 DRR1
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Data is read /written by 8 bits which is set in DRD1~8 (PD6, PD7).
To read from/written into DISPLAY, only 8 bits transference instruction can be used.

MSB 3 2 1 0 LSB
PD7 DRD8 DRD7 DRD6 DRDS
PD& DRD4 DRD3 DRD2 DRD1

When the display duty is selected 1/8, S1~S60 are used as segment output and display data is
read from/written into Display RAM which address is 00H~3BH.

Also, when using with a 1/10 duty cycle, segments are used from S1 up to S58 and the data
COM9 and 10 are written to and read from addresses beginning with 40H via DRD1 and DRD2.

(CAUTION)

1. When "HALT" instruction is executed for the next instruction of the transference the data to
Display RAM, the data of Display RAM is broken.

2. When “HALT" instruction is executed during DRCE is 1, the data of Display RAM is broken.
Therefore, be sure to set DRCE to 0 before executing the HALT instruction.
DRD1 to 8 (PD6, PD7) are valid for only 8-bit transfer instructions.
4-bit transfer instructions do not have any effect (NOP).

DRD DRD DRD DRD DRD DRD DRD DRD

8 7 6 5 4 3 2 1
00H | coM8 | COM7 | COM6 | COM5 | COM4 | COM3 | COM2 | com1 |— S1
0TH i i i i i i | — 52
1 1 1 1 1 1 1
02H i i i i i i i — 53
1 1 1 1 1 1 1
! 1 1 1 1 1 1 1
1 1 1 1 1 1 I 1
! 1 1 1 1 1 1 1
! 1 1 1 1 1 1 1
[ 1 1 1 1 1 1 1
I 1 1 1 1 1 I 1
I 1 1 1 1 1 1 1
! I 1 1 1 1 1 1
¥ A
1 1 1 1 1 1 1
1 ] ] ] —
38H i i i 1 1 1 1 $60
1 1 1 1 1 1 1
3CH 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1
3DH (A I I T A R B IR
] I ] 1 I I I
3EH 1 : 1 : 1 : 1 : 1 : 1 : 1 : 1
1 1 1 1 I 1 1
3FH 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T
40H % com10 ! comy [—= s1
41H i — 52
| | |
1 1 1
1 1 1
1 I 1
1 1 1
: Do not use. : :
1 This area doe s not :
7AH exist actually. ! — $59
7BH | — $60
7CH 1 E 1
7DH 111
1
7EH T
1
7FH / 111

Fig.5 Display RAM
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TOSHIBA TMPO4CHOOFXXX(JTMPO4CHOOXXXS)

@ REGISTER FILE

Register files consist of (1) general-purpose registers, (2) system registers, and (3) peripheral 1/0
registers. Figure 11 shows the overall configuration of register files.

1. General Register

1.1 Flag Register : F-Register (PAGE/AD=0/0)
F-Register
MSB 3 2 1 0 LsB
ROO DMB (0) ZF CF

CF : Carry Flag

ZF : Zero Flag

(0) : Not use

DMB : Work RAM Bank

1.2  Accumulater Register : A-Register (PAGE/AD=0/1)
Accumulator for arithmetic operations.

When consecutive instructions are executed, used as a counter register.

1.3  H.L Register (PAGE/AD=0/3~2)
H.L Register are used for Work RAM address setting with DMB.

H-Register
MSB 3 2 1 0 LSB
RO3 HR3 HR2 HR1 HRO
— S
~

Work RAM page

L-Register
3 2 1 0

RO2 LR3 LR2 LR1 LRO

~
Work RAM address

1.4 Bank Register (PAGE/AD=0/7) : B-Register
B-Register is used for ROM Page.

MSB 3 2 1 0 LSB

RO7

0000 = Page
0001 =Page
0010 =Page
0011 =Page

W N -0

1.5 D-Register, E-Register, P-Register (B-Register) (PAGE/AD=0/5,0/4,0/6, 0/7)
General purpose register.
When using ROM as Data Table Function, B, P, D, E-Register are used for ROM address setting.
(Data table function : user can use ROM area for store the constant, and can access those
constant by LDBL and LDBH instruction.)
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TOSHIBA TMPO4CHOOFXXX(JTMPO4CHOOXXXS)

2. System Registers
2.1 Stack pointer (PAGE/AD=1/0, 1/1)

The stack pointer shows the location (63 to 0) in the stack area in work RAM.

MSB 3 2 1 0
R10 SP4 SP2 SP1 —

MSB 3 2 1 0
R11 — SP32 SP16 SP8

2.2  Interrupt Enable/Disable Registers (PAGE/AD=1/2, 1/3)

Enable/disable interrupts. There are five interrupt vectors (INTO to INT4). Writing data in the bit
corresponding to an interrupt enables/disables the interrupt. The details are described in the
section on peripheral circuits.

MSB 3 2 1 0
R12 INT2 INT1 INTO 0)

MSB 3 2 1 0
R13 — — INT4 INT3

2.3 Input/Output Registers (PAGE/AD=1/4, 1/5)

Used for the input/output pins (1021 to 1024). Using the bit that corresponds to a pin, output
data can be set or input data can be read. The details are described in the section on peripheral

circuits.
MSB 3 2 1 0
R14 1014 1013 1012 1011
MSB 3 2 1 0
R15 1024 1023 1022 1021

3. Peripheral 1/ 0 Registers

Registers used to control peripheral circuits specific to the product are allocated to pages 2 to 7.
The details are described in the section on peripheral circuits.
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TOSHIBA TMPO4CHOOFXXX(JTMPO4CHOOXXXS)

¥ A precaution relating to Writes to System Registers/Peripheral 1/0O Registers.

Writing to System Register and |1/ O Registers is performed in synchronization with ®W. Because
rising edges of ®W coincides with the timing at which Write data is output on the data bus, it is
possible that incorrect data is output to the peripheral circuits for a very short period of time.
Please take this into account when programming.

Data bus

D Q
LATCH

D Q
LATCH
*—c > Peripheral circuits

b Q
LATCH

oW c

F2 /\
& /\ _ /\ /\ /\
Register Write /_\

Timing (@W)

Write data == == == == -————————— D— ________________

—" -'— Outputs incorrect data.
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TOSHIBA TMPO4CHOOFXXX(JTMPO4CHOOXXXS)

4 PERIPHERAL CIRCUIT
Each peripheral circuits can be accessed (Read/Write / Circuit setting) by Register files.

1. Oscillator Block

MSB 3 2 1 0 LSB

PAG — LOWCP CPMODE2 | CPMODE1

The CPU clock is generated by the asynchronous oscillator switching circuit which has low-speed
and high-speed clock oscillator circuit.

This block also provides the clock for the timer circuit, LCD driver, Quadrupler.

Oscillation mode is controlled by Register files “CPMODE1” and “CPMODE2” (PAGE/AD=2/6), as

follows.
CPMODE | cPMoODE || Low- | High- SYSTEM MODE
1 2 speed speed cP name
05C 05C
0 0 OFF OFF OFF (CPMIO)
1 0 ON OFF Low speed | (CPM1)
0 1 OFF ON High speed | (CPM2)
1 1 ON ON High speed | (CPM3)

CPMODE 1, 2 are initially 1 (CPM3).

“LOWCP” is the display clock control bit. When “LOWCP” is set to 1, Low OSC clock is supplied to
LCD circuit. "LOWCP” is initially "0”. Even if LOWCP is set to 1, clock cannot be occupied to
display circuit during Low-speed OSC stopped, and display cannot be shown.

Low-speed OSC circuit can select X'tal or internal CR oscillation by Mask option.

High-speed OSC circuit can select X'tal or external CR oscillation by Mask option.

Setting a register to CPM1 and executing a HALT instruction sets the mode to Halt (system CP off,
high-speed oscillator off, low-speed oscillator on). Setting a register to CPM0 and executing a
HALT instruction sets the mode to Stop (system CP off, high-speed oscillator and low-speed
oscillators off). Even if, mode is changed to MODE 0 from MODE 1/2/3, there are no changing
until use “HALT" instruction.

The High/Low-speed OSC circuit has WARM UP function.

The warm-up function disables the crystal oscillator as the system clock from when the crystal
oscillator starts oscillation to when the frequency stabilizes. The warm-up circuit in the high-speed
crystal oscillator circuit consists of a 15-stage binary counter. The warm-up time is 16,384 pulses of
the high-speed clock. The warm-up circuit in the low-speed crystal oscillator circuit consists of a 9-
stage binary counter. The warm-up time is 256 pulses of the high-speed clock.

The low-speed oscillation does not have enough warm-up time, therefore, when the oscillation is
started, software need to make warming up time enoughly.

Set the warm-up time by software to approx. 500 ms as standard.

When the System CP is changed between Low and High (CPM1—>CPM2/3 or CPM2—>CPM1),
changing System CP waits to finish the warming up time.

Also that until the system CP is changed, instructions are executed with the previous system CP.

If the CR oscillator is selected as the high- or low-speed oscillator circuit, the warm-up function is
disabled.
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Reset | START Mode Automatically shifts to CPM3 mode. ~ CPM3 Mode
High-Speed Clock: ON ¥ High-Speed Clock warm-up High-Speed Clock: ON
Low-Speed Clock: ON LOW'Sﬁee:_G?C:' ON g
System Clock: STOP . | g System Clock: High-Spee
Set the oscillation mode to CPM3. _
% High-Speed Clock warm-up T Set the oscillation mode to CPM2.
Set the oscillation mede to o
Interrupt CPM1. zit“;;e oscillation mode to
X Low-Speed Clock warm-up -
Set the oscillation mode l
CPMO Mode (STOP Mode) | to CPMO, then execute CPM1 Mode Set the oscillation mode to CPM2 Mode
High-Speed Clock: OFF HALT instruction. High-Speed Clock: OFF CPM2. High-Speed Clock: ON
Low-Speed Clock: OFF Low-Speed Clock: ON 3 High-Speed Clock warm-up Low-Speed Clock: OFF
System Clock: STOP System Clock: Low-Speed System Clock: High-Speed
Y y P Set the oscillation mede to y gn-p
CPM1.
X Low-Speed Clock warm-up
Interrupt Executes HALT ¥ Low-Speed Clock warm-up
instruction. If X"tal oscillation circuit is selected for low-

speed oscillation, it takes some time before
low-speed oscillation is used for system clock.

HALT Mode

High-Speed Clock: OFF ¥ High-Speed Clock warm-up
Low-Speed Clock: ON

If X'tal oscillation circuit is selected for high-
System Clock: STOP speed oscillation, it takes some time before
high-speed oscillation is used for system clock.

Fig.8 Mode transition

TMPO4ACHOOFXXX has 21 bits Divider.

The divider circuit of bits 1 to 6 generates a clock from 1 MHz to 32 kHz by dividing the high-
speed clock (2 MHz). The divider circuit of bits 7 to 21 generates a clock from 16 kHz to 1 Hz by
dividing the 32 kHz clock. When the low-speed oscillator circuit is on (CPM1/CPM3), a low-speed
clock (32 MHz) is supplied to the divider circuit of bits 7 to 21. When the low-speed oscillator
circuit is off (CPM2), output from bit 6 is supplied.

Binary counter

High-speed clock fy T]2(3]4[5|6 Binary counter

o—= 7|89 |10[11[12]13|14]|15|16[17]18|19]|20]|21
Low-speed clock fi ’ o
|—- System CP

generator j

circuit

Fig.9 Divider circuit
The reset for this Divider circuit is done by Register file RST1~4 (PA7W).

MSB 3 2 1 0 LSB
PATW RST4 RST3 RST2 RST1
RST1 : Binary counter 1~6 (2M~32kHz) reset
RST2 : Binary counter 7~12  (16k~512Hz) reset
RST3 : Binary counter 13~17 (256~16Hz) reset
RST4 : Binary counter 18~21 (8~1Hz2) reset

(when using 2MHz, 32kHz crystal)
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(CAUTION)

1. Do not set System CP to low speed when the Low-speed OSC is not in operation or before
stable.

2. Do not set System CP to high speed when the High-speed OSC is not in operation or before
stable.

3. And, when Low-speed OSC is on, low-speed frequency is supplied from 7th bit Divider
circuit (when use 2MHz crystal for High-speed OSC and 32kHz crystal for Low-speed OSC
and the mode is CPM3, 1MHz~32kHz are made by 2MHz crystal, 16kHz~1Hz are made by
32kHz crystal. And when the mode is CPM2, all frequency are made by 2MHz crystal.
Therefore if the mode change between CPM1 and CPM2 or CPM2 and CPM3, the frequency
which is supplied by Binary counter 7~21 shift the timing).

4. When operated with a 1.5V power supply, the oscillation frequency on the high-speed side
is 200kHz (max.), so that the output of binary counter 6 is 3.125kHz (max.).

Consequently, if the mode is changed from CPM1 or 3 to CPM2 or from CPM2 to CPM1 or
3, the generated timing changes greatly.

5. When the crystal oscillator circuit is used for low-speed oscillation, a long time is required
from oscillation stop to oscillation start. The LCD circuit operates using a low-speed clock.
LCD cannot be performed until oscillation starts. After power on, operate the low-speed
oscillator circuit at all times and do not change to STOP mode.

Example 1

START mode (After warming up, program start at address 0000.)

\:
CPM3 (High / Low speed ON, SYSCP =High, LOWCP OFF)

y LD 260, 7H
CPM3 (High / Low speed ON, SYSCP =High, LOWCP ON)
i) LD 260, 4H
CPMO (High / Low speed ON, SYSCP =High, LOWCP ON)
| HALT
STOP mode (High/Low-speed OSC, STOP, SYSCP OFF, LOWCP OFF)

When an interruption occurs, the mode is changed to START mode and program start at the
address which is decided by each interruption (refer to Fig.2).

Example 2

START mode (After warming up, program start at address 0000.)
\:
CPM3 (High / Low speed ON, SYSCP =High, LOWCP OFF)
i) LD 260, 5H
CPM1 (Low speed ON, SYSCP =Low, LOWCP ON)
| HALT
HALT mode (High-speed OSC OFF, Low-speed OSC ON, SYSCP OFF, LOWCP ON)

When an interruption occurs, the mode is changed to slow mode (CPM1) and program start
at the address which is decided by each interruption.
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Example 3

START mode (After warming up, program start at address 0000.)
\:

CPM3 (High/Low speed ON, SYSCP =High, LOWCP OFF)
d LD 260, 7H

CPM3 (High /Low speed ON, SYSCP =High, LOWCP ON)
| LD 260, 4H

CPMO (High / Low speed ON, SYSCP =High, LOWCP ON)

(There are no change after shift to CPMO.)
d LD 260, 7H

CPM3 (High/Low speed ON, SYSCP =High, LOWCP ON)

Example 4 (After reset)

BRESET

— Iy
[T " I

e LI LI L

Unstable
::3(:52 I 0sC |Warming up for high-speed 0SC I I
| | 16384 clock (7.8ms/2MHz) | 2.8645/2MHz | C(ng%’;‘
Unstable ; -~

osC | Warming up for low-speed OSC I
I 256 clock (7.8ms/32kHz) I
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Example 5 (CPM3—1)

LML ) ) ) ) ) ) )
T T T T
e J LT LT 7 L L

H
fiL

Command max 64us/32kHz |
CPM3—1 I
CPM3 CPM1

Example 6 (CPM1-2)

A e T L
. Ly L T L T

max
Unstable | warming up max 1.43 s/ 2MHz
I Command CPM1—2 I 0SC I for high-speed OSC | 15us/32kHz
| | I 16384 clock I |
(7.8ms/2MHz)
CPM1 CPM2

(Note) No warm-up is provided for high-speed and low-speed RC oscillations by mask
options.
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2. Interruption Block
Interruption is supplied by IN1~4, 1001~04, Timer/Counter1~2, Timing.
(Interruption Priority)
Interruption priority can be selected by Register file P1 and P2.
Interrupt priority is valid only when multiple interrupts occur simultaneously.
P1 and P2 are initially 0.

MSB 3 2 1 0 LSB

P1 P2 INTO INT1 INT2 INT3 INT4

0 0 [IN IOIN TIN TCINT  TCIN2
1 0 IOIN [IN TIN TCINT  TCIN2
0 1 TIN [IN IOIN TCINT  TCIN2
1 1 TCIN1 1IN IOIN TIN TCIN2

(Higher) Priority (Lower)

[IN: IN1~4, IOIN: 1001~04, TIN: Timing, TCIN1/2: Timer/Counter1/2

(Interruption enable/disable)
Each interruption (lIN, IOIN, TIN, TCIN1, TCIN2) is decided enable/disable as follows.

IIN : 1lE1~4 (R42 BIT 0~3)
IOIN : IOIE0 (R43 BIT 0)
TIN : TIE1~4 (R53 BIT 0~3)

TCIN1 : TCHME (R64 BIT 1)
TCIN2 : TCI2E (R74 BIT 1)

After deciding priority by P1, P2 each interruption is decided enable/disable by INTO~4.
Disable the unnecessary interrupts in your application by initial settings of IIE1-4, IOIE, TIE1-4, and
TCI1E/ 2E.
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INTO~4 are initially 0 (disable)

MSB 3 2 1 0 LSB
R12 INT2 INT1 INTO 0)
R13 - — INT4 INT3

INTO~4 =0 INTO~4 disable
=1 INTO~4 enable

Interrupt reset

After an interrupt occurs, reset the interrupt following the procedures described below.

First, reset IN1~IN4 interrupt/1001~1004 Interrupt/Timing Interrupt/Timer Counter 1 Interrupt/
Timer counter 2 Interrupt.

Then reset the signal “Release from HALT/STOP Mode” by executing a transfer instruction to
R12 or R13.

How to deactivate respective interrupts will be explained in the sections which describe each of
the interrupts.

PC7 R12 R13

P1 | P2 | - | - - | INTO | INT1 | INT2 INT3 | INT4 |

LATCH | LATCH | LATCH I LATCH I LATCH | | LATCH I LATCH |

Release
\ < |, from
- S QhaLt
Executes |RoFF STOP
transfe™>—® Mode.
instructions
toR12/R13
P1 P2
IN1~IN4
Interrupt ~IIN INTO = £ IINTO
Priority Selector
1001~1004 Interrupt
Interrupt >ioin INT1 :D INT1 request
Input Output Interrupt
P2 | P1J INTA | INT3 | INT2 | INT1 | INTO Generation
o[ ofranz2|rant| Tin [0 | N —— . Interrupt
A Circuit
Timing Lo o [ 1 [ramnz]rant | Tin [N 1o | w2 — - lINT2 vector
Interrupt 1] o [ranz2[rani{iomn | v | Tin XIZ
1] 1 JTan2| TIN | 10N | N | TCINg
. —
Timer > INT3
Counter 1>1cIN1 INT3 —D *
Interrupt
Timer D, IINT4
Coun‘cerZLTCIN2 ;D—
Interrupt INTA R

Executes RET instruction.

Fig.11 Interruption circuit block
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2.1 Input or I/ 0O Interruption
(Interruption enable /disable)

MSB 3 2 1 0 LSB
PC2 IIE4 IIE3 lIE2 13|

IE1 = 0 : IN1 Interruption disable

= 1 : IN1 Interruption enable

lE2 = 0 : IN2 Interruption disable

= 1 : IN2 Interruption enable

lE3 = 0 : IN3 Interruption disable

= 1 : IN3 Interruption enable

IIE4 = 0 : IN4 Interruption disable

= 1 : IN4 Interruption enable

IIE1~4 are initially 0 (IN1~4 Interruption disable).

MSB 3 2 1 0 LSB
PC3 — — —_ IOIE0
IOIE0 = 0 : 1001~4 Interruption disable

1 : 1001~4 Interruption enable

IOIEQ is initially 0 (disable).

Interruption enable/disable bit can use as interruption reset.

When the interruption occurs and after recognizing the interruption, it can be resetted by
setting IIE1~4 or IOIEO.

(Interruption Data Read)
Interruption Data of IN1~4 can be read by Register file IIN1~4.

MSB 3 2 1 0 LSB

PC1R IIN4 IIN3 1IN2 IIN1

Example

LD 420, OFH (set enable to IN1~4)
IN1 interruption occurs.

program goes to the address which is decided by each interruption.
LD M, 410 (read IN1~4 interruption)

recognize which interruption is occurred.

(recognize IN1 interruption is occurred.)
LD 420, OEH (reset IN1 interruption)

2

LD 120, OFH (set enable to INTO~2)
!

LD 130, OFH (set enable to INT3~4)
!

LD 420, OFH (set enable to IN1~4 interruption)
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PC2 PCO PC1R

HE1T | lE2 | lE3 | HE4 ESELI |ESELIO|ESELT| - HN1 | IIN2 | IIN3 | N4

| LATCH | LATCH | LATCH | LATCH | LATCH | LATCH | LATCH

v Y Y ? To Timing Interrupt Circuit

To 1001~1004 Ports

e ?

-LD Q T —
INT~IN4

INTCE c =1
Mask s o R Ilnl1’:\‘errupt
option H— —7 (IIN)
e

H & 00—
[+ -
% mf

IND1 | IND2 | IND3 | IND4

PAOR

Fig.12 IN1~IN4 Interrupts
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1001}

1002}

10031

1004}

H*h kR Rk ¥ H

PC3 PCO
IOIEl - | - ESEUIESEUOIESELT| .
Y To Timing Interrupt Circuit
To INT~IN4 Ports
e %
T t4+=p—
DFF
e i) 1001~1004
R Interrupt
H— — (10IN)
e
T t4+=D—
DFF
c A
R
D—
o
T 4=D—
DFF
c A
R
D—
o
T —=p—
DFF
c A
R

10D01 | 10D02 | 10D03 | 10D04

PA1R

Fig.13 1001~1004 Interrupts
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(Note) Disabling input or input/output interrupts using PC2 or PC3 is valid only when a rising
edge interrupt (see 4, Input/Output ports) is selected. If a level interrupt is selected,
disabling interrupts using PC2 or PC3 is invalid.
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2.2 Timing Interruption
(Timing Interruption selecting)
Timing Interruptions are selectable by Register file (PD1) 128/256, 16/32, 4/8, 1/2.

MSB 3 2 1 0 LSB
PD1 1/2 4/8 16/32 128/256
128/256 = 0 : 128Hz INT. select

= 1 : 256Hz INT. select
16/32 = 0 : 16Hz INT. select
= 1:32Hz INT. select
4/8 = 0: 4Hz INT. select
= 1: 8Hz INT. select
1/2 = 0: 1Hz INT. select
= 1: 2Hz INT. select

128/256, 16/32, 4/8 and 1/2 are initially 0 (1Hz, 4Hz, 16Hz, 128Hz is selected).

(Timing Interruption enable /disable)
Selected Timing Interruption can be controlled enable/disable by Register file TIE1~4 (PD3).

MSB 3 2 1 0 LSB

PD3 TIE4 TIE3 TIE2 TIE1

TIE1 = 0: 1Hz or 2Hz INT. disable
= 1:1Hz or 2Hz INT. enable

TIE2 = 0:4Hz or 8Hz INT. disable
= 1:4Hz or 8Hz INT. enable

TIE3 = 0 : 16Hz or 32Hz INT. disable
= 1:16Hz or 32Hz INT. enable

TIE4 = 0 : 128Hz or 256Hz INT. disable
= 1 : 128Hzor 256Hz INT. enable

TIE1~4 are initially 0 (disable).
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(Timing Interruption Reset)
The timing interruption for the selected timing interruption is reset by register files TIR1 to 4

(PD2W).
MSB 3 2 1 0 LSB
PD2W TIR4 TIR3 TIR2 TIR1
TIR1=1 : 1Hz or 2Hz Interruption reset
TIR2=1 : 4Hz or 8Hz Interruption reset

TIR3=1: 16Hz or 32Hz Interruption reset
TIR4A=1: 128Hz or 256Hz Interruption reset

(Timing Interruption Read)
Selected Timing Interruption can be read by Register file TI1~4 (PDOR).

MSB 3 2 1 0 LSB
PDOR T4 TI3 TI2 T
TI1 : Interruption data of 1Hz or 2Hz
TI2 : Interruption data of 4Hz or 8Hz
TI3 : Interruption data of 16Hz or 32Hz

Tl4 : Interruption data of 128Hz or 256Hz

(Interruption Edge Selection)
TIN Interruption can be selected the reading point ( _f or ~| ) by Register file ESELT.
ESTLT is initially O (rising EDGE).

MSB 3 2 1 0 LSB
PCO — ESELT (ESLIO) (ESELI)
ESELT = O : Interruption at rising Edge of Timing INT.

1 : Interruption at down Edge of Timing INT.
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Example
LD 510, 01H (256Hz, 16Hz, 4Hz, 1Hz, select)

\)
LD 530, 07H (256Hz disable, 16Hz, 4Hz, 1Hz enable)

! When the 1Hz interruption occurs.

LD M, PDO (read timing interruption)
! Recognize 1Hz interruption.

LD 520, 01H (reset 1Hz interruption)

(Note) Since a mode transition from CPM1 or 3 to CPM2 or from CPM2 to CPM1 or 3 causes
the timing of the binary counters 7-21 to change, timing interrupts also have their
timings changed.
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PD1 PD3 PCO PCOR

12 | 4/8 | 16/32 |'!28/256 TIET | TIE2 | TIE3 | TIE4 ESELI |ESELIO| ESELTI - ™ | TI2 I T3 | Ti4

| LATCH | LATCH | LATCH | LATCH | | LATCH | LATCH | LATCH | LATCH | LATCH | LATCH | LATCH

VY Y Y ronmnirors
To 1001~1004 Ports ’%

H-[;D -
Dol

1Hz E;
nHu[;D 3

Oy
zaxyg
jalla=m

2Hz *—

o}
<
o
=4
u}

Timing
Interrupt
(TIN)

—
it '

TIM2 DFF

8Hz

4Hz

T

32Hz

TIM3 DEF

16Hz

Yo
3

T

H
T

TIM4 DFF

256Hz

128Hz

ot
F

"H"L
TIRT | TIR2 | TIR3 | TIR4 E

PD2W

Fig.14 Timing Interrupt Circuit
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2.3 8 bits/ 16 bits Timer Counter Interruption

When Timer/Counter1, 2 overflow or coincide with setting Time/Count, each Interruption
occurs.

MSB 3 2 1 0 LSB
PE4 — — TCIE TCIMR
R/W w
MSB 3 2 1 0 LSB
PF4 - — TCI2E TCI2R
R/W w
TCHME/TCI2E = 1 : Timer/Counterl, 2 Interruption enable

1
= 0 : Timer/Counter1, 2 Interruption disable
TCIMR/TCI2R = 1 : Timer/Counterl, 2 Interruption reset

TCI1E, TCI2E and TCI2R are initially 0 (DISABLE).
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3. Timer/Counter
The Timer/Counter circuit can use as 8 bitx2ch or 16 bit x 1ch Timer/Counter.
And there Time/Counter can be use as general Timer/Counter, Watch Dog Timer, or Multi
Interruption Timer.

8 bits/ 16 bits can be switched by Register file TCPS. And input frequency also can be changed by
Register CKS11~13 and CKS21~23, as follows.

MSB 3 2 1 0 LSB
PE2 — CKS13 CKS12 CKS11

MSB 3 2 1 0 LSB
PF2 TCPS CKS23 CKS22 CKS21

Input
C1K15 C1K25 C1K35 Frequency for Timer Counter1
(fH =2MHz, f| =32kHz)
0 0 0 fH/22V (fL/2"%) ' 1Hz (1.0s)
1 0 0 | fH/22(fL/28) | 512Hz (19.5ms)
0 1 0 fH/28 (fL/2?) | 2"3kHz (1225)
1 1 0 | fH/23 | 218kHz (3.81.8)
S — 1 OFF i
CKS CKS CKS Input
1 27 53 Frequency for Timer Counter2
(f4 =2MHz, f| =32kHz)
0 0 0 fH /215 (fL/29) I 64Hz (15.6ms)
1 0 0 fH/29 (fL/23) | 2'%kHz (244 4:5)
0 1 0 fH/ 25 | 216kHz (15.25)
1 1 0 | fH/22 | 219Hz (1.90:5)
S — 1 OFF i
TCPS = 0 : 8bitx2ch Timer/ Counter

1 : 16bitx 1ch Timer/Counter

When Timer/Counter is used as 16 bits timer, TIMER2 is used as
lower bits.

And CKS11~13 are ignored. Input Frequency is decided by
CKS21~23.

CKS11~13, CKS21~23, TCPS are initially 0.
(Timer/Counter1 : 1Hz, Timer/Counter2 : 64Hz, 8bit x 2ch)

(CAUTION)
256kHz of Timer/Counter1, 512kHz, 64kHz of Timer/Counter2 can be used when High-speed OSC
is on.
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Timer function can be selected by Register file/WDT1 and CMPEN1, 2.
Timer/Counter1 can be used as Watch Dog Timer.

And Input Frequency can be controlled by Register file TC1EN and TC2EN.
Timer/Counter is resetted by Register file TC1R, TC2R.

MSB 3 2 1 0 LSB
PE3 TC1EN TC1R CMPEN1 WDT1
R/W w R/W R/W
MSB 3 2 1 0 LSB
PF3 TC2EN TC2R CMPEN2 * (*) Writing 1 invalidates TC2
interrupts.
R/W w R/W
Timer/Counter1 setting is made in PE3.
Timer/Counter2 setting is made in PF3.
All the bits of PE3 and PF3 are initially 0.
PE3 WDTI1 =0 : Used as8-Bit Timer/Counter.
=1 : Used asWatchdog Timer.
CMPEN1 =0 : Aninterruptis generated if Timer/Counter1 overflows.
(The entire system is reset if WDT1 = 1.)
=1 : Aninterruptisgenerated if Timer/Counter1 values match Time /Count set
values. (The entire system is reset if WDT1 = 1.)
TC1R =1 . Timer/Counter1isreset (cleared).
Timer/Counter1 resumes counting up after reset. (Refer to the timing chart
below.)
TCIEN =0 : Referenceclockinputon Timer/Counter1isstopped.
=1 : Referenceclockinputon Timer/Counter1 isstarted.
PF3 BITO =1 : Timer/Counter2 cannot be used as 8-Bit Timer/Counter.
=0 : Timer/Counter2isused as 8-Bit Timer/Counter.
CMPEN2 =0 : Aninterruptoccursif Timer/Counter2 overflows.
=1 : Aninterruptoccursif Timer/Counter2 values match Time/Count set values.
TC2R =1 : Timer/Counter2 isreset (cleared).
Timer/Counter2 resumes counting up after reset. (Refer to the timing chart
below.)
TC2ZEN =0 : Referenceclockinputon Timer/Counter2 isstopped.
=1 : Reference clockinputon Timer/Counter2 is started.

Timing chart for timer/counter 1/2 reset

oo — LT LT LTI
d LT __T1
. ML TL

TCIR/TC2R —I—I_

WRITE
RESET
Count up starts
L4
Count up Tf l Count up

Timer/counter reset
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Timer/Counter1, 2 data can read from Register file TCR11~18 and TCR21~28.

MSB 3 2 1 0 LSB
PEOR TCR14 TCR13 TCR12 TCR11
PE1R TCR18 TCR17 TCR16 TCR15
PFOR TCR24 TCR23 TCR22 TCR21
PF1R TCR28 TCR27 TCR26 TCR25

Timer/Counter1, 2 Comparison data is set by Register file SET11~18 and SET21~28.

MSB 3 2 1 0 LSB
PEOW SET14 SET13 SET12 SET11
PETW SET18 SET17 SET16 SET15
PFOW SET24 SET23 SET22 SET21
PF1W SET28 SET27 SET26 SET25

SET11~18 and SET21~28 are initially 0.

(CAUTION)

1. When generating an interrupt for the timer/counter by comparing it with the setup value
(SET11-18, SET21-28) or resetting the system, set the setup values in register files SET11-18 and
SET21-28 before enabling CMPEN1 and 2.

2. When generating an interrupt by a 16-bit timer by comparing it with the setup value, enable
all of CMPEN1, CMPEN2, TC1EN, and TC2EN using instructions.

3. Since the setup values and timer/counter values both are 0 after initialization, an interrupt is
generated or the system is reset immediately when CMPEN1 is enabled.

4. Since a mode transition from CPM1 or 3 to CPM2 or from CPM2 to CPM1 or 3 causes the
timing of the binary counters 7-21 to change, the timer/counters also have their timings
changed.

5. Do not change the timer/counter from 8bits to 16bits in the middle of operation after the
timer/counter has started counting, because such a change could cause the data to be
destroyed.
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4. Input/10 PORTS (Refer to Fig.18)

TMPO4CHOOFXXX has 8 inputs and 8 |/0O ports.
8 input ports have Interruption.

4.1 INPUT (IN1~4)
Each input data can be read by Register file IND1~4.

MSB 3 2 1 0 LSB

PAOR IND4 IND3 IND2 IND1

Each input Interruption function can be set enable/disable by Register file [IE1~4.

MSB 3 2 1 0 LSB

PC2 IIE4 IE3 IIE2 IIE1

IE1~4 =0 : IN1~IN4 each Interruption disable
=1 : IN1~IN4 each Interruption enable

(Note) IIE1 to IIE4 interrupt disable/enables are register files that are effective when rising-
edge interrupts are selected.
When level interrupts are selected, interrupts are disabled/enabled by the data input
from ports. In this case, therefore, interrupts cannot be disabled/enabled by the register
files.

4 inputs (IN1~4) Interruption data can be read by Register file IIN1~4.

MSB 3 2 1 0 LSB

PC1R IIN4 IIN3 1IN2 IIN1

(Note) Interrupt data 1001 to 1004 cannot be read out. Only the data input from ports can be
read out. (Refer to Fig.13.)
Interrupt timings (rising edge/level) can be selected using register file ESELI.
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Each input Interruption recognized timing (rising edge/High level) can be selected by Register
file ESELI (R40 bit1).

MSB 3 2 1 0 LSB

PCO — (ESELT) (ESELIO) ESELI

ESELI =0 IN1~4 : Interruption at rising edge of input INT.
=1 IN1~4 : High level of input INT.

Input level-triggered interrupts are possible when ESELI=1. In this case, if interrupts have been
enabled by register files INT0-4, the interrupt remain asserted while the input level is high.

IN—I I—

INTO~4
enable /disable

Fig.16 Interruption by high level-read

EN DIS EN
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Input ports (I1001~1004)

The input data can be read out via register files IOD01~I10D04.

MSB 3 2 1 0 LSB

PA1R 10D04 10D03 10D02 10D01

IODO01 to IOD04 have an interrupt facility, so that interrupts can be disabled /enabled by
register file I0IEQ. (Four interrupt sources are collectively disabled /enabled by IOIEQ.)

MSB 3 2 1 0 LSB

PC3 — — — I0IEQ

IOIEQ =0 : Interrupts 1001~1004 are disabled.
=1 : Interrupts 1001~1004 are enabled.

(Note) The I001~1004 interrupt disable/enables are the register files that are effective
when rising-edge interrupts are selected.
When level interrupts are selected, interrupts are disabled/enabled by the data
input from ports. In this case, therefore, interrupts cannot be disabled /enabled by
the register files.

The interrupt data 1001~1004 cannot be read out. Only the data input from ports
can be read out. (Refer to Fig.13.)

Interrupt timings of 1001~1004 (rising edge/level) can be selected using register file ESELIO.

MSB 3 2 1 0 LSB

PCO — (ESELT) ESELIO (ESELI)

ESELIO =0 : Interrupts 1001~1004 are rising edge-triggered.
=1 : Interrupts 1001~1004 are level-triggered.
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Input level-triggered interrupts are possible when ESELIO =1. In this case, if interrupts have been
enabled by register files INTO~4, the interrupt remain asserted while the input level is high.

IN —I I_
INTO~4 |_,_

Enable /disable

Fig.17 Level-triggered interrupts
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4.2 1/0 ports (1011~1014, 1021~1024)

Each input data can be read by following Register file, when using input port.

MSB 3 2 1 0 LSB
R14R 10D14 10D13 10D12 10D11
R15R 10D24 10D23 10D22 10D21

When using each input/output port for output, the output data can be set using the register
file shown below.

MSB 3 2 1 0 LSB
R14R 10D14 10D13 10D12 I0D11
R15R 10D24 10D23 10D22 10D21

Input/Output Circuit

INT~IN4 Flz
1001~1004 *

—

——]

1011~1014 ——>o— z
1021~1024 Se

1

~

Fig.18 Structure of input/output port

RIN : Internal pull-down resistor, 400k{) (typ.)
R : Input protective resistor, 100Q) (typ.)
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R15W R15R
10024 | 10023 | 10022 I 10021 10D24 | 10023 | 10D22 | 10021
gy
D Q —]
LATCH 1021
o
D Q —{ |
LATCH 1022
ay
D Q — ]
LATCH 1023
D Q —]
LATCH 1024

R14W

R14R

10014 IIOO‘I3 | 10012 |!001'{

I0D14 | 10D13 | 10D12 | 10D11

D Q
LATCH

1011

D Q

LATCH

1012

D Q

LATCH

Nt

1013

Fig.19 1011~1014, 1021~1024

D Q
LATCH

i A e A s A s 4

1014
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5. Buzzer Circuit

Buzzer sound can be selected by Register file BZ1, BZ2, BZ3 and 2k/4k.

8Hz

4Hz
2Hz

1Hz

BZ
1

MSB 3 2 1 0 LSB

PE7 2k /4k BZ3 BZ2 BZ1

2k /4k = 0 : Basic frequency 2kHz
= 1 : Basic frequency 4kHz

ON OFF ON OFF
(001) (000)  (001) (000)

0 BZ L(Vss)
1 (BZ ON)

2k /4kHz

o /
I I

1L L

S 111111
. 11 L]

Fig.20 Buzzer sound

BZ sound can be made by software using (000), (001) setting, as above.
When the Register file R67 is set the above ((BZ3, BZ2, BZ1) =(010)~(111)), each BZ sound is
continuously released setting (BZ3, BZ2, BZ1) to (000).

(Note)

The above buzzer sounds are shown with respect to timings in the CPM2 mode where

the high-speed oscillation frequency is 2MHz, the CPM1/3 mode where the low-speed
oscillation frequency is 32kHz, and in the HALT mode.
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PE7

BZ1 | BZ2 | BZ3 |2K/4K

I

LATCH | LATCH | LATCH | LATCH

4kHz E

V >

2kHz < I:

e
BZ1 Input Output ouT BZ
BZ3 BZ2 BZ1 8Hz 4Hz 2Hz 1Hz | OUT
BZ2
0 0 1 * * * * ‘|
BZ3 0 1 0 * * * 0 1
THz THz 0 1 1 * * 0 * 1
* *
2Hz 2Hz 1 0 0 1 0 1
1 0 1 * 1 * 0 1
4Hz aHz
1 1 0 1 * * * 1
8Hz
8Hz 1 1 1 1 * 0 * 1
Other than above 0
* D'ont care

Fig.21 Buzzer Circuit
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6. LCD Circuit
The LCD driver circuit has common signals and segment signals to drive 4.5V, 1/8 or 1/10 duty, 1
/4 bias LCD.
Duty can be selected by Mask option either 1/8 or 1/10.

Duty Frame Frequency COMMON SEGMENT
1/8 97.5Hz COM1~COMS8 $1~5S60 (S53~S60 =COM9~COM16)
1/10 117.0Hz COM1~COM10 5$1~S58 (553~558 =COM11~COM16)

The LCD driver circuit is controlled by Register file both DSTA and DON, and Display RAM is
enable on DRCE=1.

MSB 3 2 1 0 LSB
PC6W — DRCE DON DSTA
DSTA = 0 : com/seg=Vss
= 1 : enable normal Display
DON = 0 : Booster circuit (Quadrupler) OFF
= 1 : Booster circuit (Quadrupler) ON
DRCE = O : disable Display RAM
1 : enable Display RAM

(CAUTION)

1. Display signals from segment and common are made by the clock which come from low-
speed oscillation. Even though the high-speed oscillator may be operating no display is
output unless the low-speed oscillator is operating.

2. Register file DON and DSTA are read to Display Driver circuit by the clock which is made by
LOWCP.

When the LOWCP is needed OFF it is needs max. 103ms after changing the data of DON
and DSTA.
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LCD drive waveform
(1) 1/8duty

— =—21/16384%ec. !
P 21/2,048 Séc.

coM1

com2

com3

com4

COM5

COMé

com7

coms

SEGMENT -
COM1~COMS8: OFF

SEGMENT -
COM1: ON
COM2~COMS8: OFF

SEGMENT -
COM1: OFF
COM2: ON
COM3~COM8: OFF

SEGMENT -
COM1~COM2: ON
COM3~COM8: OFF

SEGMENT —
COM1~COM2: OFF
COM3: ON
COM4~COMS: OFF

SEGMENT -
COM1~COM7: ON
COMS: OFF

SEGMENT -
COM1~COM8: ON

i X fL: 32,768Hz
Fig.22 LCD drive waveform(1/8 duty)
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(2) 1/10 duty

—»  =— 7/8,192Sec.
L 35/4,096 Sec.

com3

com4

COM5

COM6

com7

coms

CcoM9

COM10

SEGMENT -
COM1~COM10: OFF

SEGMENT -
COM1: ON
COM2~COM10: OFF

SEGMENT -
COM1: OFF
COM2: ON
COM3~COM10: OFF

SEGMENT -
COM1~COM2: ON
COM3~COM10: OFF

SEGMENT -
COM1~COM2: OFF
COM3: ON
COMA4~COM10: OFF

SEGMENT -
COM1~COM9: ON
COM10: OFF

SEGMENT -
COM1~COM10: ON

UK fL: 32,768Hz : ;
Fig.23 LCD drive waveform(1/10 duty)
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7. Mask option
TMPO4CHOOFXXX has 10 Mask option.

Mask code Battery Duty Segment ngr(l)-;geed L°"‘6§%99d él\cl’l\;]”x :stfc!r
A1081 1.5V 1/8 60 CR X'tal Incorporated
A1083 1.5V 1/8 60 CR CR Incorporated
A10A1 1.5V 1/10 58 CR X'tal Incorporated
A10A3 1.5V 1/10 58 CR CR Incorporated
A3080 3.0V 1/8 60 X'tal X'tal Incorporated
A3081 3.0V 1/8 60 CR X'tal Incorporated
A3083 3.0V 1/8 60 CR CR Incorporated
A30A0 3.0V 1/10 58 X'tal X'tal Incorporated
A30A1 3.0V 1/10 58 CR X'tal Incorporated
A30A3 3.0V 1/10 58 CR CR Incorporated
A3480 3.0V 1/8 60 X'tal X'tal Not incorporated
A34A0 3.0V 1/10 58 X'tal X'tal Not incorporated

(1) Supply voltage

Either 1.5V or 3.0V can be selected as the supply voltage. When 3.0V is used, the low-speed
oscillator circuit is driven by output from the internal constant voltage circuit (VREG2) thus
reducing current dissipation.

: Low-speed (crystal)
XL”\,l..,i oscillator circuit

10
Rfb

32kHz

When 1.5V selected

N VIXT
¥
3.0V
VbD

L

Constant

3.0V = voltage
ov circuit VREG2

¢ Low-speed (crystal)
L . oscillator circuit :

Hi [F :
4| o :
Il ?
= | po :

5 — 32kHz

When 3.0V selected
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(2) LCD duties/number of segments

Either 1/8 or 1/10 can be selected as the LCD duty. When 1/8 is selected, the number of
segment pins is 60. When 1/10 is selected, the number of segment pins is 58. Among LCD drive
pins, the functions (segment/common) of S59/COM10 and S60/COM?9 are switched depending
on the duty selected.

(3) High-speed oscillator circuit
Either the crystal or the CR oscillator circuit can be selected as the high-speed oscillator circuit.

(Note)After a reset, the CPU starts operating using the high-speed clock as the system clock.
Therefore, even if only a low-speed clock is used for the following processes, the high-
speed oscillator circuit must operate normally at startup. Select either the crystal or the CR
oscillator circuit and correctly connect the external component (crystal oscillator or resistor)
to the XHIN/XHOUT pin.

XHINl
Hi
. — e}
crystal oscillator = %
Hi— Rout ‘ fH
XHOUT

When crystal oscillator circuit is selected

XHIN

G
o

XHOUT

—DO—DO——DO——— H

Internal capacitor

External resistor

When CR oscillator circuit is selected
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(4) Low-speed oscillator circuit
Either the crystal or the CR oscillator circuit can be selected as the low-speed oscillator circuit.

(Note)A low-speed clock is used in the LCD driver circuit. To display the LCD, the low-speed
oscillator circuit must be operated. When the CR oscillator circuit is selected, because both
resistor and capacitor are built in, an external component is not required. Connect the
XLIN pin to Vgs. If the pin is left open, the internal circuit gates become unstable, possibly
allowing surge current to flow.

XLINl
Hr

crystal oscillator == %
= po
H - fL

Rout
XLOUT

When crystal oscillator circuit is selected

R Y

ik
Internal capacitor

=1
LR |

Internal resistor

XLOUT

When CR oscillator circuit is selected

(5) IN1~IN4 pull-down resistor

Pull-down resistor for IN1~IN4 Pins can be chosen to be incorporated or not incorporated.

IN1~IN4 Pins {>——

”

VSS (0V)

Pull-down resistor incorparated

IN1~IN4 Pins l {>——

VSS (0V)

Pull-down resistor not incorporated
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@ ELECTRICAL CHARACTERISTICS
1. Absolute maximam ratings (Vgg=0V)

Characteristic Symbol Rating Unit
Power Supply Voltage VDD -0.3~6.0 \Y
Input Voltage VIN -0.3~Vpp+0.3 Vv
Power Dissipation

P 350 mW

(Tope = 80°C) D
Solder Temperature TSOLDER 260 (10sec.) °C
Storage Temperature Tstg -55~125 °C
Operating Temperature Tope 0~40 °C

2. 1.5V version (Unless otherwise specified, Vg5 =0V, Topr=0~40°C)

(Recommended operating condition)

Characteristic Symbol Test condition Min Typ. Max | Unit
Power Supply Voltage VDD fxTH =200kHz 1.2 1.5 1.8 Vv
fXTL1 Vpp=1.2~1.8V (Note 1) —_ 32.768 —
Oscillation Frequency f%TL2 Vpp=1.5V (Note 2) 20 33 55 | kHz
fXTH1 Vpp =1.5V (Note 3) — 200 —
\Y
VDD = 1.3V DD | _ | vpp
wyym x0.8
H” Level V|H v
DD
Vpp =17V — \Y
Input DD x 0.7 DD
Voltage Vv v
Vpp = 1.3V o| — DD
I x0.2
L” Level VL v
DD
Vpp=1.7V 0 -
DD x 0.3
Quadrupler Capacitance | Cq, Co — 0.1 — F
Vq — 01| —
Voltage Capacitance V2 — 0.1 — F
oltage Lapacitanc V3 — 01| — | #
Vg — 0.1 —

(Note 1)
(Note 2)
(Note 3)

Crystal oscillation circuit is used for low-speed oscillator.
Internal CR oscillator is used for low-speed oscillator.
An RC oscillating circuit configured with an external R is used for the high-speed
oscillator.
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Oscillation

Characteristic Symbol Test condition Min Typ. Max | Unit

. TSTA = 105, Topr = 25°C
. — — \)

OSC Starting Voltage VSTA (Note 1) 1.4
OSC Holding Voltage VHOLD (Note 1) 1.2 — — \
Frequency of Internal _
CR OSC fosc1 Vpp =1.5V (Note 2) 20 33 55 | kHz
Frequency of High- Vpp =1.5V
Speed 0SC fosc2  |g, =150k (Note 3) 200 kHz

(Note 1) Crystal oscillation circuit for low-speed oscillator.Input 1.4V or more at power-on.

(Note 2) Internal CR oscillator for low-speed oscillator.

(Note 3) An RC oscillating circuit configured with an external R is used for the high-speed
oscillator.

DC CHARACTERISTICS

Characteristic Symbol Test condition Min | Typ. | Max [ Unit
Input Current (1) lIH1 Vpp = 1.8V, VN =0V -500| — 500 | nA
(IN1~4, 1001~04,
1011~14, 1021~24) L1 Vpp=1.8V, V|N=1.8V 3.21 4.5 75| pA

Vpp=1.8V, V|N=0V
Input Current (2) lIH2L (Note) Low Resistor side 60 36| -25.7 A
(BRESET) Vpp=1.8V, V|N=0V
IH2H High Resistor side -6 -36)-257
Input Current (3) _ _
(TEST) L3 Vpp=1.8V, V|N=1.8V 6.43 9.0 15.0 4A
Output Current (1) IOH1 Vpp=1.2V, Voy=0.7V — — - 150 A
(1011~14, 1021~24) loL1 Vpp =1.2V, Vo =0.5V 089| 1.25| 208| “
Output Current (2) lOH?2 Vpp=1.2V, Voy=0.7V — — - 500 A
(B2) loL2 Vpp = 1.2V, Vo[ = 0.5V 500] — | — | “
lOH3 V1=1.125V, | voy=V4-0.5V — — | =100
Output Current (3) Vy=2.25V, ~
(SEGMENT) loL3 V3=3375y, | YOL=0:5V 100 #A
loms Vg =4.5V Vom =V2-0.5V — — -50
lOH4 V1=1.125V, | Voy=V4-0.5V — — -100
Output Current (4) loLa Vp=2.25V, VoL =0.5V 00| — —_ A
(COMMON) lomM4 V3=3.375V, | Vom=V3-0.5V — — —50| “
loma Vgq=4.5V Vom =V1+0.5V 50 — —
V1 1.075] 1.125| 1.175
Quadrupler Output Vo _ oo 2.05| 225 245
Voltage V3 Vi=1.125V, Ta=25°C 3.475| 3375] 3.575| ¥
Va 4.3 4.5 4.7
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Characteristic Symbol Test condition Min | Typ. | Max [ Unit
Vpp =1.5V, fy=200kHz |pisplay ON| — 48 77
IDDOP fL=32kHz :
At High speed operation |Display OFF| — — /3
P1°W€f Supply Current | VDD =15V, fL=32kHz |Display ON | — 95 12
((L)ow-s ced Crystel DDSLOW | At Low speed operation [Display OFF| — — 1M pA
" peed Lryst ) VDD =15V, f_=32kHz |Display ON| — 4 7
\Oscillation Circuit 'DDHOLD In HOLD mode Display OFF| — — 6
Vpp =1.5V
IDDSTOP || sSTOP mode - 04 1
Vpp=1.5V, f=200kHz  |pjsplay ON| — 50| 77
IDDOP fL =Internal :
At High speed operation |Display OFF| — — 73
PZ‘—’WEF supply Current | VDD = 1.5V, fL=Internal |Display ON | — 12| 17
(L) wespeed CR DDSLOW | At Low speed operation |Display OFF| — — 16 | «A
( ° " P . ) Vpp=1.5V, f  =Internal [Display ON | — 5 7.5
Oscillation Circuit IDDHOLD | |, HoLb mode Display OFF| — — 6.5
VDD = 1.5V
IDDSTOP || STOP mode _ 04 1

(Note)The BRESET pin is connected to Vpp (High level) via two resistors as shown below. To

minimize the current that flows at reset, the low resistance consists of a P-channel FET.
When the input level is Vgg (Low level), the FET is off. The resistance is ©. The specified
input current (2), IIH2L, is the current that flows when the low resistance = P-channel FET is
on. However, the low-resistance is off when V| =0V, so actual measurement is impossible.

BRESET [} >o
R

RESET

Vpp =High level
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3. 3.0V version (Unless otherwise specified, Vgg =0V, Topr=0~40°C)
(Recommended operating condition)

Characteristic Symbol Test condition Min Typ. Max | Unit
Power Supply Voltage VpD fXTH =2MHz 24 3.0 3.6 Y
XTL1 Vpp =2.4~3.6V (Note 1) — |[32.768 — KHz
S fxTL2 Vpp =3.0V (Note 2) 20 35 60
Oscillation Frequency THT VDD =2.4~3.6V (Note 3) — 20 — T
fXTH2 Vpp =3.0V (Note 4) — 2.0 —
Vpp = 2.4V Vop | | ypp
wyyn x0.8
H” Level VIH v
DD
Vpp =3.6V — \Y
Input DD x0.7 DD
Voltage \ v
Vpp =2.4V o| — DD
")y u x0.2
L” Level VIL v
- . DD
Vpp =3.6V 0 % 0.3
Quadrupler Capacitance | Cq, Co — 0.1 — mF
Vo — 01| —
Voltage Capacitance V3 — 01 — F
oltag pacitanc Va — K — 2
VXT — 0.1 —
(Note 1) Crystal oscillation circuit is used for low-speed oscillator.
(Note 2) Internal CR oscillator is used for low-speed oscillator.
(Note 3) Crystal oscillation circuit is used for high-Speed oscillator.
(Note 4) An RC oscillating circuit configured with an external R is used for the high-speed
oscillator.
Oscillation
Characteristic Symbol Test condition Min Typ. Max | Unit
OSC Starting Voltage _ aEo
(Low speed) VSTAT TSTA = 105, Topr = 25°C 1.85 v
OSC Starting Voltage _
(High speed) VsTA2 TsTA =8ms 2.10 \Y
OSC Holding Voltage
(Low speed) VHOLD!1 165 | — T v
OSC Holding Voltage
(High speed) VHoLD?2 190 v
Frequency of Internal £
Vpp =3.0V N 1 2 kH
CR OSC 0SC1 pD=3.0 (Note 1) 0 35 60 z
Frequency of High- Vpp =3.0V
Speed 0SC fosc2  |pc130k0 (Note 2) 2.0 MHz
(Note 1) Internal CR oscillator for low-speed oscillator.

(Note 2) An RC oscillating circuit configured with an external R is used for the high-speed

oscillator.
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DC CHARACTERISTICS

Characteristic Symbol Test condition Min | Typ. | Max [ Unit
Input Current (1) H1 Vpp =3.6V, VN =0V -500| — 500 | nA
(IN1~4, 1001~04,
1011~14, 1021~24) L1 Vpp=3.6V, V|N=3.6V 6.43 9.0 15.0 #A

Vpp=3.6V, VIN=0V
Input Current (2) liH2L Low Register side 120 72 514 LA
(BRESET) Vpp =3.6V, VN =0V
IH2H High Register side —12) 7.2 -5.14
Input Current (3) _ _
(TEST) lIL3 Vpp=3.6V, V|N=3.6V 129| 18.0( 30.0| xA
Output Current (1) IOH1 Vpp=2.4V, Voy=1.9V — — -15| mA
(1011~14, 1021~24) oL 1 Vpp = 2.4V, Vo[ =0.5V 089 125 2.08] uA
Output Current (2) lOH?2 Vpp=2.4V, Vo =1.9V — — -2.0 mA
(B2) loL2 Vpp =2.4V, Vo[ =0.5V 20 — —
IOH3 Vpp =3.0V, \R"' 0.5V — | — | =100
VREG = 1.125V, |—4~—=
Output Current (3) VREGZ 25'\/ '
loL3 2=2.25V, VoL =0.5V 100 — — | uA
(SEGMENT) V33375V, |
Vq=4.5V oM — — -
loms 4 =Vy-0.5V >0
V
IOH4 =OVH4_0 5V — — -100
Vpp =3.0V, -
VREG = 1.125V, =0. — | =
Output Current (4) 'oL4 V§E=G2 25V VoL=0.5V 100 LA
(COMMON) loMa V3 =3.375V, Vowm _ — -50
Vg =45V =V3-0.5V
Vowm
lom4 =Vq+0.5V 0 — —
Voltage Regulater VREG1 Vi = 3.0V (Note 1) | 1.075| 1.125| 1.175
Output VREG2 DD =2 (Note 2) | — 1.8 — v
V> 2.05 2.25 2.45
Vpp =3.0V
Quadrupler Output V3 VREG = 1.125V, Ta=25°C 3.175| 3.375| 3.575| V
Va 4.3 4.5 4.7

(Note 1) Voltage regulator for quadrupler
(Note 2) Voltage output regulator for low-speed oscillator
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Characteristic Symbol Test condition Min | Typ. | Max | Unit
Vpp =3.0V, fy=2MHz  |pjspjlay ON | — 0.85 1.2
Power Supply Current | IDDOP  |fL=32kHz : mA
(1) At High speed operation [Pisplay OFF| — — 1.2
High-Speed Crystal IDDSLOW Vpp=3.0V, f_ =32kHz |Display ON | — 17.0| 24.0
Oscillation Circuit At Low speed operation [Display OFF| — — 23.0
Vpp =3.0V, f_=32kHz |Display ON | — 55 11.0
A
{Low—speed Crystal ) 'DDHOLD | |, HoLD mode Display OFF| — — 00| “
Oscillation Circuit Vpp = 3.0V
IDDSTOP | "sTOP mode — 08| 12
Vpp=3.0V, fy=2MHz  |pjsplay ON | — 0.85 1.5
Power Supply Current | IDDOP  |fL=32kHz _ : mA
(2) At high-speed operation [Display OFF| — — 1.5
(High—Speed CR ) | Vpp =3.0V, f=32kHz |Display ON | — 17.0]| 24.0
Oscillation Circuit DDSLOW | At low-speed operation [Display OFF] — | — | 23.0
| Vpp =3.0V, f_ =32kHz [Display ON | — 55 11.0]
(Low—Speed Crystal) DDHOLD | |5 HOLD mode Display OFF| — | — 100 *
Oscillation Circuit Vpp =3.0V
IDDSTOP | |"sTOP mode - 08| 12
Vpp =3.0V, fy=2MHz  |pjspjay ON | — 0.85 1.5
Power Supply Current | IDDOP  |fL=Internal : mA
(3) At high-speed operation |Display OFF| — — 1.5
(High-Speed CR | Vpp =3.0V, fp =Internal [Display ON — 23.0| 40.0
Oscillation Circuit DDSLOW | At low-speed operation [Display OFF] — | — | 39.0
| Vpp =3.0V, f_ =Internal |Display ON | — 6.5 14.0 A
(Low—Speed CR ) DDHOLD | |5 HOLD mode Display OFF| — | — | 120 “
Oscillation Circuit Vpp =3.0V
IDDSTOP ||,,"sTOP mode — 0.8 1.4
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@ EXAMPLE OF APPLICATION CIRCUIT

LCD

TEST

V4

V3

V2

Al

VXT

C1

IN IN
1 2 3 4

10
01

SEG1~60/COM1~8
(SEG1~58/COM1~10)

TMPO4CHOOFXXX

BRESET
Vss

10 VDD
24

10
02

10
03

10
04

10
11

10
12

10
13

10
14

10
21

10
22

10
23

.....

L
—
”~

(*1) Either 1.5V or 3V can be selected as the supply voltage.

(*2) Recommended high-speed oscillator circuit capacitor: 22pF

(*3) Recommended low-speed oscillator circuit capacitor : 15pF

(*4) Insert a 0.14F capacitor between BRESET and Vsg.
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(*5) High-speed CR oscillator circuit (optional)

150k () (200kHz@1.5V)
b3
T 13kQ 2MHz@3.0V)

XLOUT C and R are built in.
Connect XLIN to Vgs.

(*7) Adjust between 0.1 to 1.0xF depending on the size of the LCD panel used.
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@ PACKAGE DIMENSIONS

- A
100% © %31
B et

‘ |

0.19%0.1 || 2.740.2

Weight : 1.65g (Typ.)
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(2) Bare chip
1. Pad assignment

S51
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S53

S54

S55

S56

S57

Ss8
COM10/S59
COM9/Sg0
com8
com7
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coMm2
CcoM1

\Z!
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> > 20> oW - —=—=-000000000O0O0O0
;X_l X TtThH e e - = = = == = = =
x
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Chip size 5.87 X5.39 (mm)

Chip thickness 45030 (um)

Substrate voltage Vgg

$22

$21
$20
S19
S18
S17
S16
S15
S14
$13
S12
S11
S10
S9
S8
S7
S6
S5
Sq
$3
S2

S1
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2. Pad location table (x10-3mm)

No. | PAD NAME | X POINT Y POINT No. | PAD NAME | X POINT Y POINT

Iz - 2695 - 2031 65 | S36 92 2427
100 | Vs - 2695 - 1694 64 | S35 272 2427
99 | V3 - 2695 - 1514 63 | S3a 452 2427
98 | Vg - 2695 - 1330 62 | S33 632 2427
97 | com1 - 2695 - 1148 61 | s3 812 2427
96 | com2 - 2695 - 968 60 [ S31 992 2427
95 | coms - 2695 - 788 59 | S30 1172 2427
94 | com4 - 2695 - 608 58 | S30 1352 2427
93 | COMS5 - 2695 - 428 57 | S8 1532 2427
92 | COM6 - 2695 =248 56 | Sp7 1712 2427
91 | cowm7 - 2695 - 68 55 | Sz 1892 2427
90 | coms - 2695 112 54 | S5 2072 2427
89 | Sep/COM9 - 2695 292 53 | S24 2252 2427
88 | S59/COM10 - 2695 472 52 | S23 2432 2427
87 | Ssg - 2695 652 51 | S22 2695 2150
86 | Sg7 - 2695 832 50 | S21 2695 1733
85 | Sse - 2695 1012 49 | S20 2695 1553
84 | Ssg -2695 1192 48 | S19 2695 1373
83 Sty - 2695 1372 47 S18 2695 1193
82 | Ss53 - 2695 1552 46 | 517 2695 1013
81 | S5 - 2695 1732 45 | S16 2695 833
80 | Ssq - 2695 2150 44 | 515 2695 653
79 | Sso - 2428 2427 43 | S14 2695 473
78 | Sag - 2248 2427 42 | S13 2695 293
77 | Sas - 2068 2427 41 | S12 2695 113
76 | Sa7 - 1888 2427 40 | Sn 2695 - 67
75 | Sae - 1708 2427 39 | S10 2695 - 252
74 | Sa5 - 1528 2427 38 | S9 2695 —432
73 | Saa - 1348 2427 37 | S8 2695 - 612
72 | Sa3 - 1168 2427 36 | 57 2695 —792
71 | Sap - 988 2427 35 | Se 2695 - 972
70 | Sa1 - 808 2427 34 | S5 2695 - 1152
69 | Sao -628 2427 33 | Sa 2695 — 1332
68 | S39 - 448 2427 32 | S3 2695 —1512
67 | Sas - 268 2427 31 | S2 2695 — 1692
66 | S37 ~88 2427 30 | Sq 2695 - 2031
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No. N%,\[/?E X POINT Y POINT
29 | 1024 2444 —2427
28 | 1023 2264 —2427
27 | 1022 2084 2427
26 | 1021 1904 —2427
25 | 1014 1724 —2427
24 | 1013 1544 2427
23 | 1012 1364 —2427
22 | 1on 1184 —2427
21 | 1004 1004 —2427
20 | 1003 824 —2427
19 | 1002 644 —2427
18 | 1001 464 —2427
17 | IN4 272 —2427
16 | IN3 92 —2427
15 | IN2 - 88 —2427
14 | IN1 ~268 —2427
13 | BZ —452 —2427
12 | TEST -633 —2427
11 | XHOUT -813 —2427
10 | XHIN ~933 —2427
9 VDD -1202 —2427
8 XLOUT ~ 1408 —2427
7 XLIN ~ 1588 —2427
6 BRESET ~1768 —2427
5 VXT ~1948 —2427
4 Vgg -2116 —-2427
3 Cy — 2281 —2427
2 C1 —2461 2427
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