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1 Description

MC10P01B is a high—performance, 8-bit Microcontroller. It has internal high—accuracy RC

oscillator circuit and infrared emission diode driving circuit. It provides perfect solution for
the remote control of TV, DVD, STB etc.

1.1 Product Features

<>

IR IR

<

R IR IR

8-bit CPU with CISC structure (compatible with HCO5)

1K*8 bits OTP ROM

32 bytes RAM (including stack)

8-bit timer

9 channels keyboard interrupt (KBI)

Infrared remote control code output IROUT, which has 8 types carrier frequency selectable,

and can drive infrared emission diode directly

Two types of oscillating mode:
External crystal or ceramic oscillator with frequency from 325KHz to 8MHz
Internal high-accuracy 4MHz RC oscillator (Frequency deviation less than 1%;
CONDITION: 3.0V, 25 C)

Low power dissipation (STOP model current less than 1uA@3V)

RAM back-up function C(CONDITION: supply voltage is higher than 1.1V)

Serial programming interface circuit

Protecting program memory data

Operating voltage range
2.0~5.5V @ External oscillating mode
1.8~5.5V @ Internal oscillating mode

Package type: SOP20 (300mil), SOP16 (150mil) TSSOP20(173mil)
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1.2 Block Diagram
IRl:lfT PEL7:2] FA[T:0]
IROUT PIRTE ES’H”%J‘-';‘L
EONTEL i KEYEORERD
INT
F Y [ 3
< ¥ DJ".1:".BUS * >
P i
. INTEFFAE
o [ || T e
F3 F3 F 3 Pkucmm

T

EEZET

LU abdit CLE . nse 0200
PR TIHEE Comtraol —1
1.3 Pin Assignment

GND [] 1 20 [] vpD
0SCI/PCO [] 2 19 [] IROUT
osco/pcl [] 3 18 [] PR7

PAO [] 4 = 17 [OeBe

Pal [] 5 % 16 []PBS

Pa2 [] 6 Nt 15 [ ] PB4

vPP/PBO [ 7 & 14 [JeB3
pPA3 [] 8 = 13 [] pB2

PAd [] 9 12 [] pA7

pPas [] 10 11 [] PA6

SOP20 (300mi 1)

GND [] 1 16 [] VDD
0SCI/PCO [] 2 15 [] IrROUT
osco/pc1 [] 3 = 14 [Jpem7

PAO [] 4 % 13 [] PB6

Pal [] 5 = 12 [JeBS5

PA2 [] 6 § 11 [] PB4

VPP/PBO [] 7 10 [] PB3

PA3 [] 8 9 [] PA7

SOP16 (150mil)
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GND [] 1 20 [ vpbD
osci/pco [ 2 19 [] IROUT
osco/pcl [ 3 18 [] pB7

pa0 [] 4 = 17 [ pB6

PAl [] 5 % 16 [ eBS

PA2 [] 6 o 15 [] PB4

vepp/PBO [ 7 S 14 [eB3
pPAa3 [] 8 = 13 [] pB2
pa4a [] o 12 [] pa7
pas [] 10 11 [J pae
TSSOP20 (173m11)
1.4 Pin Description
Name Direction | Function Description

OSCI/PCO 1/0 External Oscillator/GPIO (while configured as internal RC mode)

OSCO/PC1 1/0 External Oscillator/GPIO (while configured as internal RC mode)

GND P Ground

VDD P Source
VPP/PBO | -Programming high voltage input; Input only, pull-up resistor selectable, keyboard
interrupt can be triggered
PB2-PB7 1/0 GPIO, pull-up resistor selectable
PAO-PA7 I/0 GPIO, keyboard interrupt can be triggered, pull-up resistor is enable when trigger mode
2 CPU

2.1 Instruction Set

MC10PO1B uses HCO5 compatible instruction set. For detail information about instruction set,
please refer to the datasheet “HC05 Instruction Set” provided by SinoMCU.

2.2 Addtress Space

$0000-$000F: Control Register
$0010-$00DF: Reserved

$00E0-$00FF: RAM (including Stack)
$0100-$1BFF: Reserved

$1C00-$1FFF: OTP ROM

Strangtioi Sine MCU Micvaelectronics Co., LLd. page 6 of 29




sinsmcu

=2 (19 23 € 7 MCI10P01B User Manual V1.4

2.3 Program Memory - ROM

Program memory of MCI10PO1B, which is used to store instructions, is an OTP ROM with size of
1K bytes. The highest address ($1FFO~$1FFF) area of program memory is reset/interrupt vector
area , Refer to (88.1).

2.4 User Data Memotry - RAM

User data memory of MC10PO1B has 32 bytes, which are shared with stack. For more information

about stack, please refer to the datasheet “HC05 Instruction Set”

2.5 Configuration Bit - OPBIT

Configuration Bit (OPBIT) is a special bit of OTP. It is used as configuring system functions.
OPBIT is set while programming OTP ROM data with special programmer designed by SinoMCU.
MCI10PO1B” s OPBIT is defined as follows.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
OPBIT | ENCR - PBPO | IRPO | RCEN FC2 FC1 FCO
BIT[7] ENCR - Program memory protection bit

0: Protection is enabled
1: Protection is disabled

BIT[5] PBPO - PBO pull-up enable bit
0: PBO 100Kohm pull-up resistor is disabled
1: PBO 100Kohm pull-up resistor is enabled

BIT[4] IRPO - IROUT logic selection
0: IROUT outputs negative logic
1: IROUT outputs positive logic

BIT[3] RCEN - Internal RC / External OSC selection
0: External OSC mode
1: Internal RC mode

BIT[2:0] FC[2:0] - Carrier wave frequency selection
000: Carrier frequency is 1/6 of system frequency (about 38KHz @ Fosc=455KHz)
001: Carrier frequency is 1/36 of system frequency (about 56KHz @ Fosc=4MHz)
010: Carrier frequency is 1/50 of system frequency (about 40KHz @ Fosc=4MHz)
011: Carrier frequency is 1/53 of system frequency (about 38KHz @ Fosc=4MHz)
100: Carrier frequency is 1/56 of system frequency (about 36KHz @ Fosc=4MHz)
101: Carrier frequency is 1/61 of system frequency (about 33KHz @ Fosc=4MHz)
110: Carrier frequency is 1/64 of system frequency (about 31.5KHz @ Fosc=4MHz)
111: Carrier frequency is 1/74 of system frequency (about 27KHz @ Fosc=4MHz)

2.6 Control Registers

All the registers of MCIOPO1B are listed below. Detail functions of these registers are
described in the following contents
|Address | Name [Rw| Bit7 | Bit6 | Bit5 | Bit4 | Bit3a | Bit2 | Bit1 | Bito | s |
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$00 PA |RW| PA7 PAG PAS PA4 PA3 PA2 PAl PAO | 0000 0000
$01 PB |RW| PB7 PB6 PBS PB4 PB3 PB2 - PBO | 0000 00-0
$04 DDRA |R\W | DDRA7 | DDRAG6 | DDRA5 | DDRA4 | DDRA3 | DDRA2 | DDRA1 | DDRAO | 0000 0000
$05 DDRB |R/W | DDRB7 | DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 - KBEBO | 0000 00-0
$08 TDR |R/W| TDR7 | TDR6 | TDR5 | TDR4 | TDR3 | TDR2 | TDR1 | TDRO |uuuu uuuu
$09 TCR |RW| TIF TIM - - PRER | PR2 PR1 PRO |01-— 0100
$0B KBIM |R/W | KBE7 | KBE6 | KBE5 | KBE4 | KBE3 | KBE2 | KBE1 | KBEO {0000 0000
$0C MCR |[R\W| KBIE | KBIC - PBP PBP3 | PBP2 | OUTC | FCAE |00-0 0000
$0D PC |RW - - - - - - PC1 PCO |— — 00
$0E |DDRC|R/W - - - - - - DDRC1 |DDRCO | —— — 00

Note: “.” means the bit is not defined; “u” means the initial value is indefinite.

3 System Clock

The signal Fosc is generated by external crystal (or ceramic) oscillator or internal
high—accuracy RC oscillator.
The primary system clock (Fsys) is 1/2 frequency division of the signal Fosc.

3.1 External Oscillator

Crystal (or ceramic) oscillator is connected as following diagram when the external oscillator
mode is selected. The oscillating frequency must be in the range of 325KHz to 8MHz. The capacitor
Cx is usually required. It is strongly recommended to make the crystal (or ceramic) oscillator

as near as possible to OSCI and 0OSCO pin, because of oscillating starting and stability.

The following table lists some typical oscillator frequency and
| recommended capacitance value of

Osc. Freq. Capacitance of Cx c
X.
[ 8SMH 15
) [ ' z p Note: Consideting the different
——Cx ——Cx - 15p/30p characteristics of difterent types of
3.64MHz 15p/30p oscillatot, the capacitance value Iisted are
== — 455KHz 220p/470p merely suggested. Please select the

capacitor cautiously according to the characteristic of ctystal (or ceramic) oscillator.

3.2 Internal High-accuracy RC

The frequency of MCIOPOIB’ s RC oscillator is 4MHz.
While selecting internal RC mode, PCO and PCl can be used as GPIO.
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4 Reset

MCI10P01B User Manual V1.4

4.1 Description

MC10PO1B has the power—on reset circuit, though without external reset pin. System will reset
when power—on occurs. Power—on reset will cause the program to go to the starting address
specified by the contents of memory locations $1FFE:$1FFF, and initialize all the register.

The oscillator stops for the duration of reset. To wait oscillating stabilized, the processor

will begin to work after 4096 cycles

4.2 Power-on Reset

Following is the procedure of power—on reset:

(1) Wait for supply voltage climbing up and stabilizing above V.
(2) Initialize PC and all the registers

(3) Enable the oscillator, and wait for 4096 cycles

(4) Processor starts execution.

The power—-on reset timing:

-

] -
I T=4096%(1/Fosc)

(O POR: Internal power—on reset signal
0SC: Oscillating signal
RESET: Internal reset signal

2 External crystal oscillator starts oscillating when supply voltage VDD>2V, while
Tsu>50ms
Internal RC oscillator starts oscillating when supply voltage VDD>1.55V, while
Tsu>100ms

(@ System reset occurs when VDD<1.5V.
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When VDD>1. 55V, the oscillation circuit is active and system reset is released, system

starts working after 4096 cycles
So, if using internal RC oscillator, when the supply voltage VDD falls to 1.5V or lower, the
system reset will be active, and when the supply voltage VDD rises to 1.55V or higher, the system
reset will be inactive. If using external crystal oscillator, when the supply voltage VDD falls
to 1.5V or lower, the system reset will be active, and when the supply voltage VDD rises to 2.0V

or higher, the system reset will be inactive

5 RAM back-up Mode

5.1 RAM back-up Flow chart

MC10PO1B has the RAM back—up mode

When the STOP instruction is executed, system enters the RAM back—up state

At RAM back—up mode, oscillation stops retaining RAM, power dissipation can be reduced without
losing the contents of RAM.

When wake—up input, it will be exit RAM back—up state

STOP instruction
is executed B

-

A

Resert (Stabilizing t1me)=

Wake up input Oscillation stop
Stabilizing time | (RAM back-up mode)

A

Oscillation work

Stabilizing time: Microcomputer starts its operation after FOSC is counted to 4096 times

RAM back—-up flow chart

5.2 RAM back-up Timing

VDD
1. 55V Sa - B SR
Uy v : : : : o
1.1v. Y
GND
RAM DATA OLD DATA | OLD DATA | OLD DATA i M UNDEFINED DATA 33 D< NEW DATA
ST0p I D I
A ! ? A x
STOP POR STOP POR Write RAM STOP
instruction RESET instruction RESET instruction instruction

55V:Power on reset release voltage
5V:Power on reset occurrence voltage
1V:RAM back up voltage

(1)
1.
1.
1.
RAM back-up timing
After STOP instruction, it enters RAM backup mode

Power dissipation is reduced (TYP. 0.1uA@VDD=3V, MAX. 1uA@VDD=3V).
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When VDD drops down 1.5V, power on reset occurrence, MCIOPO1B reset and exit STOP state, all

10 is in input mode, RAM’ s data remaining. Now power dissipation is uncertain and may be small

or large.
When VDD drops down 1.1V, MC10PO1B exit RAM back-up mode and RAM’ s data maybe undefined.
6 GPIO

MC10P01B has 16 general purpose input/output (GPI0) ports (PA7-PAO, PB7-PB2, PCl, PCO) and
one input port (PBO). Each GPIO is controlled by the corresponding Data Register bit (PA, PB and
PC) and Direction Register bit (DDRA, DDRB and DDRC). When a GPIO (excluding PC1 and PCO) is used
as input port, it can select internal pull-up 100Kohm resistor or not through setting the register
KBIM or PBP, PBP3 and PBP2 in MCR. The following figure shows the structure of GPIO.

b

Crata Reg. o :] PUE
Bit AD_D_I_‘ —

Direction
Reg. Bit

DBUS

The function of data register and direction register is listed below.

R/W | DDR Function
W 0 The port is in input mode. Data is written into the output data latch.
W 1 The port is in output mode. Data is written into the output latch and output to the port.
R 0 The port is in input mode. The state of port is read.
R 1 The port is in output mode. The output data latch is read.

Pas can be used as keyboard interrupt input. Each Pas can be configured by corresponding bit
of KBIM. When KBEn=1 (n=0 to 7), Pan is configured as keyboard interrupt input, meanwhile the
100K Q pull-up resistor is enable. For detail information about keyboard interrupt, please refer
to §9.2.

When PB2-PB7 is configured as input, internal pull-up resistor can be selected. The pull-up
of PB2 is controlled by PBP2 in MCR, PB3’ s is controlled by PBP3 in MRC, and PB4-PB7’ s are all
controlled by PBP.

PBO is used as high voltage input when programming OTP. Normally, it is used as an input,
and has a selectable internal pull—-up resistor, and can be configured as keyboard interrupt input
(controlled by KBEBO in DDRB). Refer to §9.2.

PC1 and PCO can be used as GPIO when internal RC mode is selected.

Here are the relative registers of GPIO.
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$00 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PA PA7 PAG6 PAS5 PA4 PA3 PA2 PAl PAO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
BIT[7:0] Pan - PA Data register (n=7-0)
$04 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DDRA DDRA7 | DDRA6 | DDRA5 | DDRA4 | DDRA3 | DDRA2 | DDRA1 | DDRAO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
BIT[7:0] DDRANn - PA Direction register (n=7-0)
0: Configured to input
1: Configured to output
$01 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PB PB7 PB6 PB5 PB4 PB3 PB2 - PBO
R/W R/W R/W R/W R/W R/W R/W - R
Initial Value 0 0 0 0 0 0 - 0
BIT[7:2] PBn - PB Data register (n=7-2)
BIT[O] PBO - PBO Data bit, it is read-only bit because PBO is always input
$05 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DDRB DDRB7 | DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 - KBEBO
R/W R/W R/W R/W R/W R/W R/W - R/W
Initial Value 0 0 0 0 0 0 - 0
BIT[7:2] DDRBn - PB Direction register (n=7-2)
0: Configured to input
1: Configured to output
$0C Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
MCR KBIE KBIC - PBP PBP3 PBP2 OouTC FCAE
R/W R/W R/W - R/W R/W R/W R/W R/W
Initial Value 0 0 - 0 0 0 0 0
BIT[4] PBP - PB7-PB4 pull-up selection
0: PB7-PB4’ s 100Kohm pull-up is disconnected
1: PB7-PB4’ s 100Kohm pull-up is connected (the port must be configured to input)
BIT[3] PBP3 - PB3 pull-up resistor set
0: PB3’ s 100Kohm pull-up is disconnected
1: PB3” s 100Kohm pull-up is connected (the port must be configured to input)
BIT[2] PBP2 - PB2 pull-up resistor set

0: PB2’ s 100Kohm pull-up is disconnected

l:

Note: PBO’ s pull-up resistor is controlled by PBP0 in OPBIT.

PB2’ s 100Kohm pull-up is connected (the port must be configured to input)

$0D |

Bit 7

| Bit6

| Bit5 |

Bit 4

Bit 3

Bit 2

Bit 1

Bit O
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PC - - - - - - PC1 PCO
R/W - - - - - - R/W R/W
Initial Value - - - - - - 0 0
BIT[1:0] PCn - PC Data register (n=1-0
$0E Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DDRC - - - - - - DDRC1 | DDRCO
R/W - - - - - - R/W R/W
Initial Value - - - - - - 0 0
BIT[1:0] DDRCn - PC Direction register (n=1-0)
0: Configured to input
1: Configured to output
7 Timer

The timer of MC10PO1B contains a single 8-bit software programmable count—down counter with
7-bit software selectable prescaler. The counter may be preset under software control and
decrements towards zero. When the counter decrements to zero, the timer interrupt flag (TIF bit
in TCR) is set. Once the timer interrupt flag is set, an interrupt is generated to CPU only if
TIM bit in TCR and I-bit in CCR are cleared. For more information about interrupt, please refer
to §8.3.

The timer counts the system clock (through prescaler) continuously. The contents of the counter
(TDR) may be read at any time without disturbing the count. If writing TDR, the counter will count
from the new value

The prescaler is a 7-bit divider, which can get division ratio of 1, 2, 4, 8, 16, 32, 64 or
128. PR2, PR2. PR1 and PRO of TCR are programmed to choose the appropriate prescaler output which
is used as the 8-bit counter clock input. The processor cannot write into or read from the prescaler;
however, its contents can be cleared to all zeros by writing the PRER in the TCR.

The timer block diagram is shown below.
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Here are the relative registers of Timer.

$08 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TDR TDR7 TDR6 TDR5 TDR4 TDR3 TDR2 TDR1 TDRO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value u u u u u u u u
BIT[7:0] TDR[7:0] - TDR is a read/write register which contains the current value of 8-bit

count—down timer.

$09 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TCR TIF TIM - - PRER PR2 PR1 PRO
R/W R/W R/W - - R/W R/W R/W R/W
Initial Value 0 1 - - 0 1 0 0
BIT[7] TIF - Timer interrupt flag
0: The timer has not reached a count of zero
1: The timer has reached a count of zero
Writing a “0” clears TIF. Writing a “1” has no effect.
BIT[6] TIM - Timer interrupt mask
0: Timer interrupt is not masked (enabled).
1: Timer interrupt is masked (disabled).
BIT[3] PRER - Prescaler reset bit
Writing a “1” to PRER will reset prescaler to zero. This bit always reads as zero.
BIT[2:0] PR[2:0] - Prescaler division ratio selection

The following table lists the value of PR[2:0] and the corresponding division ratio.
PR2 PR1 PRO Division Ratio
0 0 0 1

Sthangliai Sine MCU Micvaelectvorics Ca., Led. page 14 of 29
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0 0 1
0 1 0
0 1 1
1 0 0 16
1 0 1 32
1 1 0 64
1 1 1 128

8 IROUT Port

IROUT has ability to sink large current. It can drive infrared emission diode directly.

TROUT outputs remote control signal with carrier wave whose duty ratio is 1/3. The frequency
of IROUT has 8 types of selection controlled by FC[2:0] in OPBIT. IRPO of OPBIT controls positive
or negative logic of IROUT signal.

The IROUT control logic is shown below.

FCl2:0]

L

- Carrier Wave

h'}'HTFTﬂ Prescal er {”?1 ]'l.'i].

Clock Bk

IPRO
T D Preoaler
reset
FCAE
—» [ROUT

(MITC

FCAE and OUTC in MCR controls whether carrier wave is valid or not. IRPO in MCR controls the
logic of IROUT. If FCAE or OUTC is zero, the prescaler will be cleared to zero, which guaranteed
the first cycle of IROUT is entire. The following is the truth table of IRPO, OUTC, FCAE and IROUT.

IRPO | FCAE | OUTC IROUT

High-impedance

L (without carrier)

0

1

0 High-impedance
1 L (with carrier)
0

1

0

1

el E=l E= K=k Nl

L

High-impedance

L

0
0
1
1
0
0
1
1

[EEN N =Y

High-impedance (with catrier)

The carrier wave of IROUT is generated based on the system clock (1/2 frequency of oscillator
frequency). FC[2:0] in OPBIT[2:0] is used to configure the ratio as the following table.
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OSC. IROUT
FC[2:0] Ratio to Fsys Frequency Carrier Frequency
(Hz) (Hz)
000 6 455K 37.91K
001 36 4M 55.56K
010 50 4M 40.00K
011 53 4M 37.74K
100 56 4M 35.71K
101 61 4M 32.78K
110 64 4M 31.25K
111 74 4M 27.03K

Here are the relative registers of IROUT.

$0C Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
MCR KBIE KBIC - PBP PBP3 PBP2 ouTC FCAE
R/W R/W R/W - R/W R/W R/W R/W R/W
Initial Value 0 0 - 0 0 0 0 0
BIT[1] OUTC - IROUT logic control bit

0: IROUT outputs logic O
1: IROUT outputs logic 1

BIT[O] FCAE - Carrier wave output enable bit
0: IROUT outputs without carrier wave

1: IROUT outputs with carrier wave

9 Intetrupt

9.1 General Description

The interrupts of MC10PO1B are keyboard interrupt (KBI), timer interrupt (TMI) and software
interrupt (SWI). KBI and TMI can be masked by I bit, which is in CPU status control register CCR,
but SWI cannot be masked. Furthermore, SWI is also an instruct. For details about SWI, please
refer to the data sheet “HC05 Instruction Set”

The process of interrupt response is:

<{ While interrupt request occurring, CPU pushes all the relative registers (5 bytes

altogether) to the system stack, set I bit to 1, and mask all the other interrupts.
Differently from system reset, hardware interrupt does not terminate current instruction
execution, but suspends itself until current instruction finished

<> While responding interrupt, firstly, CPU fetches the entrance address of the interrupt

service subroutine from the corresponding interrupt vector, then jumps to the subroutine
and executes.

<> Each interrupts service subroutine needs an RTI instruct. When executing RTI, CPU pops

all status registers from the system stack, and executes the instruct exactly after the

interrupt happened.
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The interrupt vectors are shown bellow. The priority is decreased from bottom to top in the

list.

INT Vector Address | Interrupt
$1FF0:$1FF1 Reserved
$1FF2:$1FF3 Reserved
$1FF4:$1FF5 KBI
$1FF6:$1FE7 TMI
$1FF8:$1FF9 Reserved
$1FFA:$1FFB Reserved

$1FFC:$1FFD SWI
$1FFE:$1FFF RESET

9.2 Keyboard Interrupt

PAO-PA7 and PBO can be used as keyboard interrupt inputs. All the keyboard interrupt inputs
use a single interrupt requirement port and a single interrupt vector. The processor must read
from GPI0O’ s data register to determine which port triggers the interrupt

The keyboard interrupt circuit diagram is shown below.

KBE[T:0]
KBERO

KEBI requirement

to CPU

Trigger Singnal

o

from other ports

KBIE

vy TEL

DORA[T-0]

R -] port

PAPRD
Data bit

The keyboard interrupt (KBI) requirement is relative with three factors.

(1) KBIE in MCR. KBIE is enable bit of KBI. While KBIE=1, KBI function is enabled. While KBIE=0,
KBI function is disabled.

(2) KBE[7:0] (corresponding to PA[7:0]) and KBEBO (corresponding to PBO). While KBEn=1
(KBEBO=1), the KBI function of Pan (PB0) is enabled, otherwise KBI function is disabled.

(3) The state of PAT-PAO and PBO. When the state of the pin changes from high level to low,
the KBI interrupt is triggered. So, KBI is low level triggered interrupt.

KBIC in MCR is relative to KBI response. After the processor responds the KBIC interrupt,
KBIC bit should be written to “1”, otherwise, the KBI requirement will be latched, which means
if KBIC not be written to “1” ,the interrupt will be responded endlessly.

Here are the relative registers of KBI.

$0B

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit O

KBIM

KBE7

KBEG6

KBES

KBE4

KBE3

KBE2

KBE1

KBEO
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R/W R/W R/W R/W R/W R/W R/W R/W R/W
Initial Value 0 0 0 0 0 0 0 0
BIT[7:0] KBEn - PA keyboard interrupt function enable bit (n=7-0)

0: Pan’ s keyboard interrupt function is disabled

1: Pan’ s keyboard interrupt function is enabled (configuring Pan to input mode and

connects internal 100Kohm pull-up resistor automatically)

$05 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
DDRB DDRB7 | DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 - KBEBO
R/W R/W R/W R/W R/W R/W R/W - R/W
Initial Value 0 0 0 0 0 0 - 0
BIT[O] KBEBO - PBO keyboard interrupt function enable bit

0: PBO’ s keyboard interrupt function is disabled
1: PBO ‘s keyboard
controlled by PBPO in OPBIT)

interrupt function is enabled (pull-up resistor of PBO is

$0C Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
MCR KBIE KBIC - PBP PBP3 PBP2 OouTC FCAE
R/W R/W R/W - R/W R/W R/W R/W R/W
Initial Value 0 0 - 0 0 0 0 0
BIT[7] KBIE - Keyboard interrupt enable bit
0: Keyboard interrupts master is disabled
1: Keyboard interrupts master is enabled
BIT[6] KBIC - Keyboard interrupt clear bit
Writing a “1” clears the keyboard interrupt latch. Writing a “0” has no effect.

This bit always reads as zero.

9.3 Timer Interrupt

The timer interrupt (TMI) requirement is relative with two factors.

(1) Timer interrupt mask bit TIM. While TIM=1, the timer interrupt is masked, otherwise the

timer interrupt is enabled

(2) Timer interrupt flag bit TIF. When the counter of timer decrements to zero, TIF will be

set, which means TMI is triggered. TIF could not be cleared automatically, so it must be cleared

by software.

For more information about the function of TMI and TIF, please refer to

10 System Operation Modes

MC10P01B has two low power modes: STOP mode and WAIT mode

10.1

STOP Mode

The instruct STOP makes MCU enter STOP mode, which has several effects bellow:

<> System primary oscillator stops

Sthangliai Sine MCU Micvaelectvorics Ca., Led.
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<% Clear I bit in CCR, and enable interrupt
< Data stored in RAM will be maintained
<~ All states of GPIO remain System primary oscillator stops
<> All the internal operation stops
If one of the following things happens, MCU will exit from STOP mode
<~ KBI request occurs
<> Any type of system reset occurs
While MCU works under STOP mode, almost all the operations terminate, so the power dissipation

is very low.

10.2 WAIT Mode

The instruct WAIT makes MCU enter WAIT mode, which has several effects bellow:
< CPU clock stops
CPU process and internal bus activities terminate
Clear I bit in CCR, and enable interrupt
Data stored in RAM will be maintained
All states of GPIO remain
< All states of registers remain
If one of the following things happens, CPU clock will restarts and MCU will exit from WAIT

S

mode.
<> Any type of interrupt request occur
<~ Any type of system reset occurs
While MCU works under WAIT mode, activities of CPU stop, but the system primary oscillator

still works, so the power dissipation is lower than under normal mode

Sthangliai Sine MCU Micvaelectvorics Ca., Led. page 19 of 29



sinsmcu
% 1Y fal EB

MC10P01B User Manual V1.4

11 Electrical Specification

11.1  Absolute Maximum Rating
Parameter Symbol Ratings/Value Unit
Supply Voltage VDD -0.3~6.5 \Y
Input Voltage VIN | V§§-03~VDD+03 | V
Operating Temperature | TA -20~70 C
Storage Temperature Tstg -65~150 C
11.2  DC Electrical Charactetistics
(VDD=3V, T=250C)
Characteristics Symbol Pin Condition Min. | Typ. | Max. Unit
) External Oscillating 2.0 5.5 %
Operating Voltage VDD —
Internal Oscillating 1.8 5.5 \Y
RAM back-up Voltage VDD 1.1 5.5 \Y
Input Leakage Current Vieak All input ports VIN=VDD,0 +1 uA
Input High Voltage Vi All input ports 0.7VDD VDD \Y%
Input Low Voltage Vi All input ports 0 0.3VDD \Y
. PA7-PAO
Pull-up Resistance Ry, 50 100 200 Kohm
PB7-PB2
Pull-up Resistance Ry, PBO 50 100 200 Kohm
PA7-PAO
) PB7-PB2
Output High Current L, Vo, =2.7V 3 5 mA
PC1-PCO
IROUT
PA7-PAO
Output Low Current I PB7-PB2 V,=0.3V 10 14 mA
PC1-PCO
Output Low Current I, IROUT V,=1.5V 300 400 mA
VDD=3V
Idle Supply Current Tags VDD ) 0.1 1 uA
in STOP mode
. VDD=3V
Dynamic Supply Current Tige VDD 3 mA
no load
LVR Voltage Vi T=-20C ~70C 1.25 1.5 1.75 \%
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11.3  AC Electrical Characteristics

VDD=3V, T=25C

Characteristics Symbol Pin Condition | Min. | Typ. | Max.
External Oscillator Frequency Fo 325K 8M Hz
T=25TC
Frut 1% 4 | +1% | MHz
VDD=3V
Internal RC Frequency . .
T=-20C~70C
Fio -2% 4 | +2% | MHz

VDD=1.8~3.6V
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12 Typical Application Schematics

SOP20, Internal RC Oscillator

2D 1

@D
P _2 | peo
Bl _3 | pe
PAD_4 | pag
PAL 5 |pa
PA2_6 | pao
FEQ VPR/PRD 3
TER T pma| 13 PED
PAY 9 | pas S I T
PAS_10 | pas pas| 1l PAS

MC10P01_S0P20

VDD

. fefetebetotetetute
N S
« e fefefeleteloiels
. ieteieieheieleis
. e feteteieletefely
« P fefefeletefelels
« feieteieieieietobe
« [Rfefefeletefetete
NS SSSSSSS

SOP20, External Crystal/Ceramic Oscillator

Lo Lo
[ 14 5T 4TF16v
£3 D 1 GHD oD —20
. Bl 2 tpoo RouT 12
10pF
PCl 3 - 1B BT ol
i ":fﬂ' PAD 4 = = 17 FE6
| ; i
| PAD PB4 “
20pF PAL 3 lpay RS |18 PB3 IR LED
-
PA2 6 TAD SOP_20 rEs |13 PB4
FE0_T ) veopRO PR3 | FE
PA3 B DA3 pEal 13 PE2
PA4 B PA4 PAT 12 PAT
PAT 10 PAS PAG 11 PAS
MCI0PG1_SOP20

SOP16, Internal RC Oscillator

VDD

&

2%

Rl
[

AdAd
\efehe

e
[
4]

o
[

N e
e fede

Kl
=

el

3

AR

o
&=

VAAAAAA

i

WA

flivililiale

AWAUA

\
e
efefe
\“
e

V87471747 87272971

8
i
i
i

PBS PBE& PBT PAD
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Lo 1o % “\k?‘- "\1.-1-3-'%1-9 '\kiﬁ'%l '&3_? k43
. T;m T:?ul-’lﬁ’u‘ BAD . . . » " » . .
2T 1 oo vop |16 +—s{\ID k2 M8 Pklathaoh ke k32 b aceh ks
PCO_2 | pey mouT 18 Al |
PCl _3 Sl 1 EE ol _ '\ks-‘ R NTER Nl N R 1.-39'*4_5
pan pc1 E'TLH_b_(mD Al . \= '\{: - \ \= .
= pan . PB6—— ° 11 4 1 ! 1o !
) LCIF/SOP_16 ) re '\k-‘: '\kl-l} '\L-l-ﬁ ‘\k_"_f'_ '\1;_-3 'ﬁﬂf L\H_D'\k#‘é
PAl 5 pal ]’Bii EB3 IR LED PA3 . . . . . . » .
4 5 L R L L N
PA2_ 6 |pas ppel 11 PB4 = '&:I %1 \{1.? % '\1;2.9 ﬁs &5:1 'ﬁ:
PRO_T - 1 PE3 | |
VEFRFEBO PE3 . '\kf"\ﬂ_f"\{l-ﬁ'%“ '\E_G"\E_ﬁ'&il k48
PaA3 8 PA3 PAT g 2aAT PED - - - . - - . -
MITBDT_SOFTS
@D PO PBCl FPBI PB4 PBS PBS PHT

SOP16, External Crystal/Ceramic Oscillator

L NPT TR T T N
ANIAIAIANIAAN
PAD
= O S U ST S Uiy
T MRAANAANANA
cl L2 ]
o3 * 14 3] 47aF16V '&::' K9 ww‘&f“&‘:
| B0 1 [amn vOD |16 - P2 O N A B B
WgF él B0 2 |pe mauT_Ls s “: ‘\L &:\;.:' Kz ‘\_‘4
o4 e POl 3 ’ 1
PC1 1&5-1 K11 w\b‘&?‘&":
PAD 4 PAT
PAD RS
20pF ! £
PAL 5 |pa; DI/S0R_16 sl 12 e . LED - ks ‘\,\\I_ 'w-x'w-q'\_: '&sf
PA2 6 |pas ppe| 11 B I
T ppsl 10 PE GND PE3 PB4 PES B FET
TER S [ pajl_®  Pa7
MCI0P0L_50P1E

Notel: If using RAM data remaining function, the electrolytic capacitor C2 should not be omitted.
NoteZ: If the current of the infrared emission diode D1 is particularly large, the current-limiting resistor R1 should

not be omitted.

13 Mode List

Green Package Option(Pb/Halide—free )

IRC Speed(MHz) Ordering Code Package Operation Range
4.000 MC10P01BOK SOP16 -20°C to 70°C
4.000 MC10P01BOM SOP20 -20°C to 70°C
4.000 MC10P01BOY TSSOP20 -20°C to 70°C
4.030 MC10P01B1K SOP16 -20°C to 70°C
4.030 MC10P01B1M SOP20 -20°C to 70°C
4.030 MC10P01B1Y TSSOP20 -20°C to 70°C
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14 Dimension of Package
SOP20
MILLIMETER
SYMBOL
« D > MIN | NOM | MAX
! A - - 2.70
A3 A¢2 f\ ! Al 010 | 020 | 030
4L4L# 2 A2 210 | 230 | 250
Al ! A3 092 | 1.02 | 112
L1 b 0.35 - 0.44
I bl 034 | 037 | 039
HHHHHHHAHAHH e Tom | [om
cl 024 | 025 | 026
b — D 12.60 | 12.80 | 13.00
«— bl |
£ 1 E 10.10 | 10.30 | 10.50
El £ BASE METAL / C¢1 ‘i E1l 7.30 7.50 7.70
\ WITH PLATING € S £oC
O SECTION B-B L 0.70 | 0.85 | 1.00
L1 1.40BSC
H H H H v 8 o | - | &
b
SOPI16
D MILLIMETER
SYMBOL
MIN | NOM | MAX
a3 r A A - - 1.77
A2 A
[Tyl y Al 008 | 018 | 028
al o A2 120 | 140 | 1.60
A3 055 | 0.65 | 075
L1 b 039 | - 048
bl 038 | 041 | 043
- c 0.21 - 0.26
H H H H H H H N cl 019 | 020 | 021
< b D 970 | 9.90 | 10.10
e—Dl
— E 580 | 600 | 6.20
EL B e v ¢l ¢ 31 370 | 390 | 410
0O e 1.27BSC
‘ ‘ WITH PLATING L 0.50 | 0.65 | 0.80
IEI IEI hj hj IEI IEI ] SECTION B-B T T 05BSC
0 o | - | &
ol ke B d
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RIMEBTF
T8SOP20
N D > MILLIMETER
SYMBOL
| MIN | NOM | MAX
ATS b X A 1.20
iinlninlnlninlnlnlinliE—r v AL oo | - | o
ait Ty g A2 090 | 100 | 1.05
9 A3 034 | 044 | 054
b 0.20 - 0.28
H H H H H H H H H H - bl 020 | 022 | 0.24
c 0.10 - 0.19
cl 010 | 013 | 0.15
b —»
D 640 | 650 | 6.60
b1
A E 620 | 640 | 660
Bl E BASE VETAL 0413 E1 430 | 440 | 450
e 0.65BSC
O ) WITH PLATING 0.45 | 0.60 I 0.75
SECTION B-B - fotaec
T -
b
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15 Appendix

Note : the contents of appendix is for your reference

15.1 Intetnal RC Cutve

IRC Frequency vs Supply voltage @T=25°C

4050
&

S 4.025

S 4000 =~

7]

;T 3.975

[

g 3950

= 18 22 26 3.0 34 38 42 46 5.0 54

VDD Value (V)

IRC Frequency vs Temperature @VDD=3V

405
N
I
= 4025
2 4000 — —
-5 /’—r -\\
g 3975 ~
[,
|-
& 3.950
0BRSS 2 O 0 10 20 30 40 50 60 70 80 90
Temperature(°C)
IRC Frequency VS VDD @Temprature
4.050
§ 4.025
2
)
2 ™\ —-20C
g 4000 N e e —————————
g = =0C
i s
e —25C
£ 3975 L~
o 70°C
3.950

1.8 2.2 2.6 3.0 34 3.8 4.2 4.6 5.0 54
VDD Value(V)
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152 POR Curve

MCI10PO1B POR Cure For VDD With Temperature Change

1.8
1.7
‘\
2 16 o
2 s S~ ——POR up
S \Q === POR down
214 ~
g \\
1.3
1.2
-40°C -30°C -20°C -10°C -1°C 25°C 50°C 70°C 85°C
Temperature (°C)
15.3 Input Impedance Curve
The test model as follows:
V-4V
L PCO DD T
| I é PCl1 'J_cl "J_l:?
0. 1uf] 10uf

PCO,PC1 output the pulse wave
PCO iz used to confirm MCU is worked
PC1 is used to watch PBE3 ihput is
high voltage or Low woltage.
VYhen PB3 input high woltage,PC1
output H , and when PBE3 input low

MCI10POIB

3 rl voltage

1.
| 0.1u 500k instrument

si1gnal, PC1 output L =signal.

Adjust rl at different supply voltage, the rl resistor value mark as VIH when PC1 output

from L signal to H signal. And, the rl resistor value mark as VIL when PCl output H signal to L

signal.
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Impedance VS VDD @25°C
500
~— 400 \
G \
b
= 300
[ \\
u]
= 200 P— =—V\/|H Impedance
o _-‘-"‘--
g VIL Impedance
e .
S 100 —~——
0
2 2.4 2.8 3.2 3.6 4
VDD Value (V)
154 Port Schmitt(SMIT) VIH VIL Cutve
The test model as follows:
ViV
LML PCo | DD
[ | & PCl 1 2
c c2
\ 1 | E].luf'l 10uf
PC0O,PC1 output the pulse wave —
PCO 15 used to confirm MCU 1s worked GND
PC1 is used to watch PB3 input is PE3 .
high vnltzitge DI_LD' voltage. MCI0POLB _Ld " voltage
When PBE3 input high wvoltage, PC1 0. 1uf heso0k instrument
output H , and when PBJ input low
signal, PC1 output L signal. _L_
GND

Adjust rl at defferent supply voltage, the voltmeter value mark as VIH when PC1 output from
L signal to H signal. And, the voltmeter value mark as VIL when PC1 output H signal to L signal.
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ARy B —F
SMIT VIH, VIL VS VDD @T=25°C
4
3.5
= 3 /;/
>
: 25 -‘.—.—.-____/"'-
E 2 _,..--"'"/
2 — ——SMITVIL
v 1.5 ——
=] — SMIT VIH
g 1
'_
05 — —
0
2 2.5 3 3.5 4
VDD Value (V)

16 REVISION HISTORY

REV. Date Description
1.0 2012-3-28 | First edition issued
11 2012-8-6 (1) 81.1 IROUT add open-drian description
(2) §2.1 Delete the "MUL instruction unavailable " section
(3) 825, 84 Fix up resistor value to 100K
(4) §3.1 Fix the capacitance description of external crystal circuit.
( 5) §9.2 Change the value of up-resistor, IOH, LVR
1.2 2012-11-20 | (1) 86 IROUT output truth table
(2 ) Add TSSOP20 package type
1.3 2013-01-07 | (1) Add 84, 812,814.2, §14.3 section
14 2013-01-17 | (1) §1.1 RAM back-up function
(2) Add 85, §5.1, §5.2 section
(3) Add §11.2 RAM back-up Voltage
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