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MC81F4416

8 bit MCU with 12-bit A/D Converter

1. OVERVIEW

1.1 Description

MC81F4416 is a CMOS 8 bit MCU which provides a 16K bytes FLASH-ROM and 512 bytes RAM.
It has following major features,

12 bit ADC : It has 15 ch A/D Converter which can be used to measure minute electronic voltage and
currents.

810 Core : Same with ABOV& 800 Core but twice faster. 800 Core use a divided system clock but
810 Core use a system clock directly

Pow Power Consumption i Sub Active Mode : To decrease the power consumption, It can be
operated with sub clock( 32.768KHz ).

1.2 Features

ROM (FLASH) : 16K Bytes 12 Bit A/D Converter : 15 ch
SRAM : 512 Bytes Interrupt Sources : 27ch
Minimum Instruction Execution Time External interrupts(EXT0~11) : 12ch
166nsec (@12MHz 2 Cycle NOP Instruction) Timer0~3 Match/overflow : 8ch
Power down mode WDT, BIT, WT . 3ch
IDLE, STOP, SLEEP mode SIO,UART(Tx/RX), 12C . 4ch
Sub-Active mode Power On Reset (POR)
(Operates at 32.768KHz sub clock) Reset release level 1.83V/typ
General Purpose I/0 (GPIO) (detect only rising)
44-pin : 42 ports, 42-pin : 40 ports Low Voltage Reset (LVR)
32-pin : 30 ports, 28-pin : 26 ports 4 level detector (4.0V, 3.0V, 2.7V, 2.4V)
24-pin : 22 ports, 20-pin : 18 ports Operating Voltage & Frequency
SIO ‘1ch 2.2Vi 55V:1.0-4.2 MHz
Uart ‘1ch 2.7V1i 55V:1.0-8.0 MHz
I12C slave : 1ch 40Vi 55V:1.07 12.0 MHz
TimerhCounter Operating Temperature
8Bit x 4ch (or 16Bit x 2ch) -40°C ~85°C
PWM Oscillator Type
(8Bit x 2ch or 16Bit x 1ch) + 10Bit x 3ch Crystal, Ceramic, RC
Buzzer : 1ch (244 ~ 250KHz @8MHz ) On-Chip RC-Oscillator (8/4/2/1MHz)
Watch Timer (WT) : 8Bit x 1ch PKG Type
Basic Interval Timer (BIT) : 8Bit x 1ch 44MQFP, 42SDIP, 32SDIP/SOP,
Watch Dog Timer (WDT) : 8Bit x 1ch 28 SKDIP/SOP
24 SSOP
20 PDIP/SOP

March 19, 2009 Ver.0.6 7
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1.3 Development Tools

The MC81F4416 is supported by a full-featured macro assembler, C-Compiler, an in-circuit emulator
CHOICE-Dr.™ , FALSH programmers and ISP tools. There are two different type of programmers
such as single type and gang type. For more detail, Macro assembler operates under the MS-
Windows 95 and up versioned Windows OS. And HMS800C compiler only operates under the MS-
Windows 2000 and up versioned Windows OS.

Please contact sales part of ABOV semiconductor. And you can see more information at
( http://www.abov.co.kr )

Figure 1-4 StandAlone Gang4

(for Mass Production )

Figure 1-1 PGMplusUSB ( Single Writer )

[y s

T

= s

Figure 1-2 SIO ISP ( In System Programmer )
Figure 1-5 Choice-Dr ( Emulator)

Figure 1-3 StandAlone ISP
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1.4 Ordering Information

Device Name FLASH ROM RAM Package
MC81F4216D 20_SOP
MC81F4216B 20_PDIP
MC81F4216S 24 SSOP
MC81F4316M 28 _SOP
MC81F4316G 16K Bytes 512 Bytes 28 SKDIP
MC81F4316D 32_SOP
MC81F4316K 32_SDIP
MC81F4416K 42 SDIP
MC81F4416Q 44_MQFP
March 19, 2009 Ver.0.6 9
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2. BLOCK DIAGRAM

EXTO/ANO/RO2/ECO ——»
AN1/R0O3/TOO/PWMOO/EXT1 ¢—»

EXT2/AN2/SCK/RO4/EC1 —p
AN3/SI/R05/T10/PWM10/EXT3 —»

EXT4/AN4/SO/RO6/EC2 ——»
ANS/RO7/T20/EXT5 4—»

EXT7/AN6/R11/PWM20 4——
EXT8/BUZO/AN7/R12/PWM30 4——
EXT9/ANS/R13/PWM4A0 4——

Vref/R10/EXT6 ——»
EXT8/AN7/PWM30/R12/BUZO 4——

SXin/EXT10/R00 4—»
SxoUut/EXT11/R01 4—»
ECO/EXTO/ANO/R02 4—»
PWMOO/TOO/EXT1/AN1/R03 4—
EC1/EXT2/SCK/IAN2/R04 4—»
PWM1O/T10/EXT3/SI/AN3/R05 €—»
EC2/EXT4/SO/AN4/R06 4—»
T20/EXT5/ANS/R07 4—»

EXT6/Vref/R10 4¢—»
PWM20O/EXT7/AN6/R11 4¢—p
BUZO/PWM3O/EXT8/AN7/R12 4—p
PWM40O/EXT9/AN8/R13 4—p
RxD/R14 4—p

TXD/IR15 ¢—»

SDA/R16 ¢—»

SCLIR17 +—»

ANI/R20 ¢—
R21 _R24 «—P
AN10/R25 ¢—
AN11/R26 ¢—
AN12/R27 4¢—

SXin  Xin
RESET SXout Xout VDD VSS

AR

8-bit Timer/Counter0

8-bit Timer/Counterl

8-bit Timer/Counter2

High Speed PWM

8-hit Timer/Counter3

BUZZER

LVR (POR)

Basic Timer/
Watchdog Timer

Watch Timer

Port 0

Port 1

Port 2

Sile]

Port 1/0 and EXTerrupt
Control

G810 CPU

512 x 8-hit
RAM

16K x 8-hit
ROM

UART

Ic

A/D Converter

Port 5

Port 4

Port 3

«4—» SCK/RO4/AN2/EXT2/EC1
«4— SI/ROS/AN3/EXT3/T10/PWM10
— SO/RO6/ANA/EXTA/EC2

<4+——RxD/R14
—» TxD/R15

<4—» SCLR17
<4—» SDAR16

«4— ANO/RO2/ECO/EXTO

«4—— AN1/R03/TOO/PWMOO/EXT1
4—— AN2/R04/SCK/ECI/EXT2
«4—— AN3/R05/SI/T10/PWM1O/EXT3
4— AN4/R06/SO/EC2/EXT4
4—— AN5/R0O7/T20/EXT5

«4—— AN6/R11/PWM20/EXT7
<4— AN7/R12/PWM3O/EXT8/BUZO
<4— ANB/R13/PWM4O/EXT9
<4+— AN9/R20

<4—— AN10/R25

<4—— AN11/R26

«4—— AN12/R27

«4—— AN13/R30

4—— AN14/R31

«4— Vref/R10/EXT6

<«—» R50_R51
<«—» R52_R53

<«—» R40_R4L
<«—» R42_R43
<«—» R44_R45
<«—» R46 _R4T

4—P» R30/AN13
<+—» R31/AN14
4+—» R32

<4—» R33/Xout
<4—» R34/Xin
<4—» R35/RESETB

10

Figure 2-1 System Block Diagram
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3. PIN ASSIGNMENT

3.1 44 MQFP

(SDATA) T20/EXT5/AN5S/RO7
VDD

Vref/EXT6/R10

(SCLK) PWM20O/EXT7/AN6/R11
R45

R46

R47
BUZO/PWM3O/EXT8/AN7/R12
PWM4O/EXT9/AN8/R13
RxD/R14

TXD/R15

Huuuuuouuun

9
g S
=
N&S =
OO uW o
ey oo
O=0 o 0O g
NNy = W o
IO a0k
EEE EE X
X X X X x W
W oW wwg
IO J0 2
zZZz zzg
<L <5
OCUITITOANAOMAN O
oo NN YT OO X
rrecrerxrex o
SN M AN TIO OO 0NN O LW
S S S <SSO mm
I:lO 33
— 2 32
— 3 31
— 4 30
— 5 29
6 MC81F4416 28
— 7 27
—] 8 26
— 9 25
—]10 24
—11 23
NN TIOHO OO O N
N NN
OMNMNO A ANMITW ON~NO
T NN ANNANNNANM
rrererrrereree
232 EEEE
zzz2z2
w0 < 2<%

SXin/ROO/EXT10
Vss
RESETB/R35/Vpp
Xin/R34
Xout/R33

R53

R52

R51

R50

R32

R31/AN14
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3.2 42 SDIP
R43 ] 1 \J 42 [ R42
R44 ] 2 41 [ R41
EC1/SCK/EXT2/AN2/R04 ] 3 40 [ R40
T10/PWML1O/SI/EXT3/AN3/R05 ] 4 39 [ RO3/ANL/EXT1/TOO/PWMOO
EC2/SO/EXT4/AN4/R06 ] 5 38 [ R0O2/ANO/EXTO/ECO
(SDATA) T20/EXT5/AN5/R07 ] 6 37 [ SXout/ROL/EXT11
VDD [ 7 36 [ SXin/ROO/EXT10
Vref JEXT6/R10 ] 8 351 Vss
(SCLK) PWM20O/EXT7/AN6/R11 ] 9 34 1 RESETB/R35/Vpp
R45 ] 10 33 [ Xin/R34
Ra6 111 MC81F4416 32— Xout/R33
R47 ] 12 31 R51
BUZO/PWM3O/EXT8/AN7/R12 ] 13 30 1 R50
PWM4O/EXT9/ANS/R13 ] 14 29[ R32
RxD/R14 ] 15 28 [ R31/AN14
TxD/R15 ] 16 27 [ R30/AN13
SDA/R16 ] 17 26 [ R27/AN12
SCL/R17 ] 18 25 [ R26/AN11
AN9/R20 ] 19 24 [ R25/AN10
R21 ] 20 231 R24
R22 [J21 22— R23

3.3 32 SDIP/SOP

EC1/SCK/EXT2/AN2/R04] 1 32 [JRO3/AN1/EXT1/TOO/PWMOO
PWM1O/T10/SI/EXT3/AN3/RO5] 2 31 [JR02/ANO/EXTO/ECO
EC2/SO/EXT4/AN4/RO6C—] 3 30 [SXout/RO1/EXT11
(SDATA) T20/EXT5/AN5/RO7C] 4 29 [1SXin/ROO/EXT10
VDD 5 28 [1Vss
Vref[EXT6/R10C] 6 27 JRESETB/R35/VPpP
(SCLK) PWM20O/EXT7/AN6/R11] 7 26 [IXin/R34

BUZO/PWM3O/EXT8/AN7/R12C] 8 25 IXout/R33
MC81F4316

PWM4O/EXT9/ANS/R13] 9 24 ™R32
RxD/R14C—] 10 23 [1R31/AN14
TxD/R15C] 11 22 [1R30/AN13
SDA/R16[] 12 21 [IR27/AN12
SCL/R17C] 13 20 [JR26/AN11
AN9/R20] 14 19 [1R25/AN10
R21] 15 18 IR24
R22] 16 17 R23
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3.4 28 SKDIP/SOP

EC1/SCK/EXT2/AN2/RO4C—] 1 28 [IR03/AN1/EXT1/TOO/PWMOO
PWM10O/T10/SI/EXT3/AN3/RO5 ] 2 27 [EIR02/ANO/EXTO/ECO
EC2/SO/EXT4/AN4/RO6C—] 3 26 1SXout/ROL/EXT11
] [ 1SXin
(SDATA) T20/EXT5/ANS/R07 4 25 [—3SXin/ROO/EXT10
VDD 5 24 Vss
Vref/[EXT6/R10C—] 6 23 [JRESETB/R35/VpPp
(SCLK) PWM20O/EXT7/AN6/R11C] 7 22 IXin/R34
BUZO/PWM3O/EXT8/AN7/R12C—] 8 MC81F4316 21 —IXout/R33
PWM4O/EXT9/ANS/R13C—] 9 20 IR32
RxD/R14—] 10 19 —IR31/AN14
TXD/R15C] 11 18 —IR30/AN13
SDA/R16C—] 12 17 CIR27/AN12
SCL/R17C] 13 16 IR26/AN11
AN9/R20C] 14 15 IR25/AN10
3.5 24 SSOP
EC1/SCK/EXT2/AN2/RO4—] 1 v 24 IR03/AN1/EXT1/TOO/PWMOO
PWM1O/T10/SI/EXT3/AN3/RO5 ] 2 23 [JR02/ANO/EXTO/ECO
EC2/SO/EXT4/AN4/RO6C—] 3 22 FISXout/ROL/EXT11
(SDATA) T20/EXT5/ANS/RO7C—] 4 21 [ISXin/ROO/EXT10
VDD 5 20 [Vss
Vref/EXT6/R10C—] 6 19 [IRESETB/R35/Vrp
(SCLK) PWM20O/EXT7/AN6/R11C] 7 MC81F4216 18 IXin/R34
BUZO/PWM3O/EXT8/AN7/R12—] 8 17 CIXout/R33
RxD/R14C] 9 16 [JR30/AN13
TxD/R15C 10 15 IR27/AN12
SDA/R16C] 11 14 FIR26/AN11
SCL/R17C] 12 13 [IR25/AN10
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3.6 20 PDIP/SOP

EC1/SCK/EXT2/AN2/R04] 1 v 20 [RO3/AN1/EXT1/TOO/PWMOO
PWM1O/T10/SI/EXT3/AN3/RO5] 2 19 JIR02/ANO/EXTO/ECO
EC2/SO/EXT4/AN4/RO6C—] 3 18 J1SXout/RO1/EXT11
(SDATA) T20/EXT5/ANS/RO7C] 4 17 3ISXin/ROO/EXT10
VDD 5 MC81|:4216 16 [Vss
Vref/[EXT6/R10C] 6 15 RESETB/R35/VpPP
(SCLK) PWM2O/EXT7/AN6/R11] 7 14 3Xin/R34
RxD/R14—] 8 13 1Xout/R33
TxD/R15—] 9 11 [IR27/AN12
AN10/R25] 10 12 [1R26/AN11
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3.7 Summary

I/O Alternative functions Pin number Pl S
44pin|42pin|32pin|28pin |24pin |20pin at RESET

ROO | EXT10/SXin 33 |36 | 29 | 25 | 21 X input

RO1 | EXT11/SXout 34 | 37 30 26 22 X input

RO2 | ANO/EXTO/ECO/ 35|38 | 31 | 27 | 23 | 19 input

R0O3 | ANI/EXT1/TOO/PWMOO 36 | 39 | 32 | 28 | 24 | 20 input

R04 | AN2/EXT2/EC1/SCK 42 3 1 1 1 1 input

RO5 | AN3/EXT3/SI/IT1I0/PWM10 | 43 4 2 2 2 2 input

R06 | AN4/EXT4/EC2/SO 44 5 3 3 3 3 input

RO7 | ANS/EXT5/T20 1 6 4 4 4 4 input

R10 | Vref/[EXT6 3 8 6 6 6 6 input

R11 | AN6/EXT7/PWM20 4 9 7 7 7 7 input

R12 | AN7/EXT8/PWM30/BUZO 8 13 8 8 8 X input

R13 | AN8/EXT9/PWM40 9 14 9 9 X X Open-drain output
R14 | RxD 10 | 15 | 10 | 10 9 8 Open-drain output
R15 | TxD 11 | 16 | 11 | 11 | 10 9 Open-drain output
R16 | SDA 12 | 17 | 12 | 12 | 11 X Open-drain output
R17 | SCL 13 | 18 | 13 | 13 | 12 X Open-drain output
R20 | AN9 14 | 19 | 14 | 14 X X Open-drain output
R21 - 15 | 20 | 15 X X X Open-drain output
R22 - 16 | 21 | 16 X X X Open-drain output
R23 - 17 | 22 | 17 X X X Open-drain output
R24 - 18 | 23 | 18 X X X Open-drain output
R25 | AN10 19 | 24 | 19 | 15 | 13 | 10 Open-drain output
R26 | AN11 20 | 25 | 20 | 16 | 14 | 11 Open-drain output
R27 | AN12 21 | 26 | 21 | 17 | 15 | 12 Open-drain output
R30 | AN13 22 | 27 | 22 | 18 | 16 X Open-drain output
R31 | AN14 23 | 28 | 23 | 19 X X Open-drain output
R32 - 24 | 29 | 24 | 20 X X Open-drain output
R33 | Xout 29 | 32 | 25 | 21 | 17 | 13 input

R34 | Xin 30 | 33 | 26 22 18 | 14 input

R35 | RESETB 31 | 34 | 27 23 19 | 15 input
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I/O Alternative functions Pin number P St
44pin |42pin |32pin [ 28pin [24pin[20pin at RESET
R40 - 37 | 40 X X X X Open-drain output
R41 - 38 | 41 X X X X Open-drain output
R42 - 39 | 42 X X X X Open-drain output
R43 - 40 1 X X X X Open-drain output
R44 - 41 2 X X X X Open-drain output
R45 - 5 10 X X X X Open-drain output
R46 - 6 11 X X X X Open-drain output
R47 - 7 12 X X X X Open-drain output
R50 - 25 | 30 X X X X Open-drain output
R51 - 26 | 31 X X X X Open-drain output
R52 - 27 X X X X X Open-drain output
R53 - 28 X X X X X Open-drain output
VDD - 2 7 5 5 5 5 -
VSS - 32 | 35 | 28 | 24 | 20 | 16 -
Note :

Some pins are initialized by open-drain output mode, when the device is reset. Because the
pins are hided in 16 pin package and it is stable that hided pins are be in open-drain-output
mode.

The reset status of MC81F4416 is designed under consideration of 16 pin package of
MC81F4204. Because MC81F4204 is a reduced version of MC81F4416. (So the
Eva.board(emulator) is shared)
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4. PACKAGE DIAGRAM
4.1 44 MQFP - MC81F4416Q
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4.2 42 SDIP - MC81F4416K
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4.3 32 SDIP - MC81F4316K

<
<

DOI

N A O N N

unit: millimeter
O MAX

( MIN

N N Y O N Y N N Ny

o

™

TYP 10.16
29.60 "
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D_D
[(e] o
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0.20

4.4 32 SOP - MC81F4316D
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C w0 |w a8 MIN
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4.5 28 SKDIP - MC81F4316G

S T T T e e e e e e e nit inch
O MAX
C MIN
L ITT T T T T T L T L T T T T T T T 0.314
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S I [ |t S
o o
F= —tr
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4.6 28 SOP - MC81F4316M
H H H H H H H H H H H H H H ' unit; millimetres
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O i
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M~ |~ —
ngoooodoooooon. 4
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4.7 24 SSOP - MC81F4316S

A
/"-"“'-.
/ N ,
/ \ .
I | \
- \ I — — }
AN
N— 1
o I
7 ™~ |
ol gl = { \ |
N !
|
~=p 0. BO=*0, 10 I
— HEREEEEEGAE F
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]
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DETAIL “X”
MIN (mm) MAX (mm) MIN (mm) MAX (mm)
A 8.05 8.25 C4 0.8TYP
A1 0.3TYP D 1.25TYP
A2 0.65TYP D1 0.70 | 0.90
A3 0.35TYP R1 0.12TYP
B 7.70 7.90 R2 0.12TYP
B1 5.20 5.40 01 12° TYP
B2 6.6TYP 02 12° TYP
C1 1.65 1.85 03 4° TYP
c2 0.102 0.252 04 17° TYP
C3 0.05 0.20
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4.8 20 PDIP - MC81F4216B

N I I (s (s A N
O unit: inch
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LT LT LT L] L7 07 LT 0T LT L]
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