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1 MIiDAS3.0 Family Overview

1.1 General Description

MiDAS3.0 Family is a high-speed 80C52 compatible Microcontroller. It executes all of the
conventional 80C52 instructions. The instruction execution of MiDAS3.0 is max. 3 times faster
than of traditional 80C52.

MiDAS3.0 Family has three timer/counters, maximum 32 programmable I/O pins, 12-channel
PWM outputs in two 6-module PCA, PLL, Watchdog timer, POR (Power-On Reset), two full-
duplex UART, 32-channel 10-bit ADC and LVD (Low Voltage Detector) as peripherals. In
addition, it contains an internal ring oscillator, which can generate the 12 MHz system clock
signal instead of a crystal oscillator.

MiDAS3.0-Family operates over the extended -20°C to +85°C temperature range, and is
available in the 44-pin MQFP, 32-pin QFN package.

1.2 Features

¢ CPU
= 8-bit Turbo 80C52 Architecture
» 4 Cycles / 1 Machine Cycle
= Instruction Level Compatible with Intel 80C52
¢ Memory
= 64KB Flash (Including 2KB User EEPROM)
= 16KB Internal Aux. RAM
= 256B Internal RAM
€ Power Supply
= Core :+1.62V to +1.98V(VDD pin),
=10 : +3.0V to +3.6V(VDDIO pin)
€ Operating Frequency: Max. 100MHz
€ 32 Programmable 1/O Pins
€ Two Programmable Counter Arrays
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= 8-bit/16-bit dynamic PWM

= 16-bit Compare/Capture counter

= High Speed Output
Communication interfaces

*

= 2-channel UART Communication
32-channel 10-bit ADC
Supporting ISP/IAP/MDS
15 Internal Interrupt Sources (with 6 External Interrupt Sources)
4 Reset Sources

L 2R R 2R 2R 4

Power Down Wake-up Sources
= On-chip power-on-reset
= External reset
= External interrupt 0/1/2/3/4/5
= WDT interrupt or reset
€ 2 operating modes : Active, STOP
» Active current : Typ. 50mA @ 1.8V, 100Mhz
= Stop current : Typ. 10uA @ 1.8V / Typ. 25uA @ 3.3V
€ E.S.D. Protection up to
= 2,000V
€ Latch-up Protection Up to £200mA
¢ Package
= 44-MQFP
* 32-QFN

1.3 Applications

€ Home appliance: TV, Monitor, Home Theater
€ Portable MP3, MP4

€ Digital Cameras

€ Battery power applications
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1.4 Product Family Guide

Product Flash RAM ADC PWM Freq. Package Other
[Byte] [Byte] (bit X Ch) | (bit X Ch) [ (Mhz) 9 Peripherals
3T/C
64K
GC89L591A0 (EEP. 2K) 8x12 2 UART
Or
16X6 WDT
32K 44-MQFP PLL
GC89L581A0 (EEP. 2K) 16k +256 | 10 X 32 80 32-OFN
Q
ISP/IAP
8x6
or EJTAG
16K 16X3
GC89L541A0 (EEP. 2K) LVD
POR
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2 Block Diagram

Figure shows the block diagram of MiDAS3.0. Programs reside in the internal program memory
(Embedded Flash Memory). Data are read from or written to data memory (SRAM) or special
function registers (SFRs).

The internal registers of MiDAS3.0 are configured as part of the on-chip RAM: therefore each
register has an address. This is reasonable for MiDAS3.0, since it has so many registers.

RESET XTALL  XTALZ2 P3[7:0] P2[7:0] P1[7:0] PO[7:0]
e —_—P-————————— e j%____ —— -
|
I ﬁ ﬁ ﬁ |
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| |
! |
I External |
! RESET 0sC. }
| |
|
I PLL Port @ i L @ | |
' ¥ I 4 Controller |
I " nternal - s ﬁ I
' Ring 0SC i ADC Interrupt
I le——»->] MDS_SCK
| (10bit) Controller (';&A;) 1SP/IAP E?] -
I WDT Caontroller] [E MDS_SDA
| |
|
| TuReo ji @ @ iE ji @ |
| | 8oC52 |
| CORE CPU BUS I
| |
| |
| |
| TimerQ UARTO |
I FLASH EEPROM — |
i (IGKB) (62KB) (2KB) |
! Timer2 dalL |
|
I |
B |
- I B D - I |
ALE PSEN VDDIO EA V55 WSSI0
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3 Pin Configuration

ADCL5 [ INT3 [ PL.5
ADCL.6 / INT4  P1.6
ADCL.7 / INTS [ PL.7
RESET

ADC3.0 [ RXD / P3.0
MDS_SDA
ADC3.1/T¥D/ P3.1
ADC3.2 / INTO [ P3.2
ADC3.3 [ INT1 [ P3.3
ADC3.4/T0 [ P3.4
ADC3.5/ T1/P3.5
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P04/ AD4 / C1EX4 / ADCD.4
PO.5 / ADS / C1EXS / ADCD.5
PO.6 / AD6 / ECI1 / ADCD.6
PO.7 / AD7 / ECIO / ADCD.7
EA

MDS_SCK

ALE

PSEN

P2.7 [ AL5 / TXD1 | ADC2.7
P2.6 [ Al4 | RXD1 [ ADC2.6
P2.5 / AL3 [ COEXS | ADC2.5

44-pin MQFP Package Diagram
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ADC3.5/T1/P3.5 [E] 7] P24/ COBX4 | ADC2.4
FTEEEEHEE
N % % g2 9 = ~Nom
5 %8 8
2 L] L] (]

32-pin QFN Package Diagram
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4 Pin Description

Symbol Direction Description Share Pins
VDD Input Power Supply -
VDDIO Input 10 Power Supply -
VSS Input Ground -
VSSIO Input 10 Ground -
RESET Input External Reset -
XTALA Input Input to the inverting Oscillator amplifier -
XTAL2 Output Output from the inverting Oscillator amplifier -
External ROM Access Enable (MiDAS3.0 family dose not use this
/EA Input -
pin.)
Address Latch Enable (If ALEOFF is set, active only for external
RAM access)
ALE Output -
This pin is also used for the parallel programming of FLASH
memory.
Input Program Strobe Enable. Pull-up. Used for Special Input only.
PSEN -
/Output (MiDAS3.0 does not support the code fetch from external ROM.)
1/0 for ISP.
MDS_SDA, Input
The pull-up resistor is always switched on. This port is quasi- -
MDS_SCK /Output

bidirectional.
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Symbol | Direction Description Share Pins
@ An 8-bit open-drain or push-pull I/O port or ADC Input(3.3V). 5V P0.0/ADO/ADCO.1 /
Tolerant Input.
@ Note that the output is fully driven (push-pull) when PO drives C1EX0
address/data to access external RAM or PCA1 drives output P0.1/AD1/ADCO0.2 /
Signals (C1 EXn) C1EX1
* P0.0~P0.7 - ADO ~ AD7:Low address or data input/output P0.2/AD2/ADCO0.3 /
+P0.0~P0.5 > C1EXO0 ~ C1EXS5 for PCA1 C1EX2
+ P0.6 > ECI1 for PCA1 P0.3/AD3/ADC0.4 /
Input + P0.7 > ECIO for PCAO C1EX3
PO[7:0]
/Output +P0.0 > ADCO0.0 : A/D converter Input 0 P0.4/AD4/ADCO.5 /
+P0.1 > ADCO.1 : A/D converter Input 1 C1EX4
+P0.2 > ADCO0.2 : A/D converter Input 2 P0.5/AD5/ADCO0.6 /
+P0.3 > ADCO0.3 : A/D converter Input 3 C1EX5
+P0.4 > ADCO0.4 : A/D converter Input 4 P0.6/AD6/ADCO.7 /
* P0.5 > ADCO0.5 : A/D converter Input 5 ECI1
* P0.6 > ADCO0.6 : A/D converter Input 6 P0.7/AD7/ADC0.8 /
* P0.7 > ADCO0.7 : A/D converter Input 7 ECIO
@ An 8-bit Quasi-bidirectional or push-pull /O port or ADC
Input(3.3V). 5V Tolerant Input.
*P1.0>T2 : External Input for Timer/Counter 2
*P1.1 > T2EX :Timer/Counter 2 Capture/Reload Trigger
*P1.4 > INT2 : External Interrupt 2 (Positive Edge)
*P1.5 > INT3 :External Interrupt 3 (Negative Edge) P1.0/T2/ADC1.0
«P1.6 > INT4 : External Interrupt 4 (Positive Edge) P1.1/T2EX/ADC1.1
*P1.7 > INT5 :External Interrupt 5 (Negative Edge) P1.2/ADC1.2
P1.3/ADC1.3
P1[7:0] Input *P1.0 > ADC1.0 : A/D converter Input 8 /
. P1.4/INT2/ADC1.4
/Output

+P1.1 > ADC11
*+P1.2 > ADC1.2
*+P1.3 > ADC1.3
*+P1.4 > ADC1.4
+P1.5 > ADC1.5
*+P1.6 > ADC1.6
*+P1.7 > ADC1.7

: A/D converter Input 9

: A/D converter Input 10
: A/D converter Input 11
: A/D converter Input 12
: A/D converter Input 13
: A/D converter Input 14
: A/D converter Input 15

P1.5/INT3/ADC1.5
P1.6/INT4/ADC1.6
P1.7/INT5/ADC1.7
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Symbol | Direction Description Share Pins
@ An 8-bit Quasi-bidirectional or push-pull /0O P2.0/AD8/ADC2.0 /
port or ADC Input(3.3V). 5V Tolerant Input. COEXO0
Note that th tput is fully dri h-pull) when P2 drives th
, ote that the output is fully driven (push-pull) when _ rives the P2 1/AD9/ADC2.1 |
high byte of address to access external RAM or PCAOQ drives output
signals (COEXn). COEX1
« P2.0~P2.7 > AD8 ~ AD15 : High address output P2.2/AD10/ADC2.2
* P2.0~P2.5 > COEXO0 ~ COEXS5 for PCAO / COEX2
* P2.6 > RXD1 : Serial Port 1 Output
P2.3/AD11/ADC2.3
*P2.5 > TXD1 : Serial Port 1 Input
Input / COEX3
P2[7:0] +P2.0 > ADC2.0 : A/D converter Input 16
/Output P2.4/AD12/ADC2.4
*P2.1 > ADC2.1 : A/D converter Input 17
/ COEX4
*P2.2 > ADC2.2 : A/D converter Input 18
P2.5/AD13/ADC2.5
*P2.3 > ADC2.3 : A/D converter Input 19
/ COEX5
P24 > ADC2.4 : A/D converter Input 20
P2.6/AD14/ADC2.6
P25 > ADC2.5 : A/D converter Input 21
/ RXD1
* P2.6 > ADC2.6 : A/D converter Input 22
P2.7/AD15/ADC2.7
* P2.7 > ADC2.7 : A/D converter Input 23
/ TXD1
@ An 8-bit Quasi-bidirectional or push-pull /O port or ADC
Input(3.3V). 5V Tolerant Input.
*P3.0 > RXD : Serial Port 0 Input
*P3.1 > TXD : Serial Port 0 Output
*P3.2 2 INTO : External Interrupt Input O
*+P3.3 > INT1 : External Interrupt Input 1
*+P3.4->T0 : Timer 0 External Input P3.0/RXD/ADC3.0
*P35->T1 : Timer 1 External Input P3.1/TXD/ADC3.1
*P3.6 > WR : External Data Memory Writer Strobe P3.2/INTO/ADC3.2
Input *P3.7 > RD : External Data Memory Read Strobe P3.3/INT1/ADC3.3
P3[7:0
(701 /Output | +P3.0>ADC3.0  :A/D converter Input 24 P3.4/TO/ADC3.4

+P3.1 > ADC31
+P3.2 > ADC3.2
+P3.3 > ADC3.3
+P3.4 > ADC34
+P3.5 > ADC3.5
+ P3.6 > ADC3.6
+ P3.7 > ADC3.7

: A/D converter Input 25
: A/D converter Input 26
: A/D converter Input 27
: A/D converter Input 28
: A/D converter Input 29
: A/D converter Input 30
: A/D converter Input 31

P3.5/T1/ADC3.5
P3.6/WR/ADC3.6
P3.7/RD/ADC3.7
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5 Absolute Maximum Ratings

@ Absolute Maximum Ratings
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Symbol Parameter Rating Unit
Vbp DC supply voltage -0.3t01.98 Vv
Vbbio DC IO supply voltage -0.3t0 3.6 V
ViN DC input voltage -0.3to 5.5 \%
N DC input current +10 mA
Tstc Storage temperature -40 to 125 °C
9 Recommended Operating Conditions
Symbol Parameter Rating Unit
Voo DC supply voltage 1.62 to 1.98 Y
Vooio DC IO supply voltage 3.0t0 3.6 Y,
T, Industrial temperature range -20 to 85 °c
@ Caution

When VDDIO use 3.3V Voltage and 5V input signal comes in input port, VDDIO Voltage Level will be
able to change

VDDIO Voltage Level changed, Internal Functions will be able to wrong operation.

e » CORERIVER Semiconductor Co., Ltd.
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6 DC Characteristics

* Ta=-20°C ~ +85°C, Vopio=3.0V ~ 3.6V unless otherwise specified
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Value
Parameter |Symbol Pin Conditions Unit
Min. Typ. Max.

Input Low RESETB,PO, Vbpio = 0.2Vopio-

VL -0.5 - V
Voltage P1,P2,P3 1.68V~3.6V 0.1
Input high PO, Vobio =
Voltage Vi | b1 P2 P3RESETB | 1.68V~3.6V 0-2Vopo*1.0 | - | Vopo*0.51 v
Output Low ) lor = 20mA
WalEe VoL | ALL pin @Vo0i0=3.3V - - 0.3Vopio \%

Von | ALL pin lon = -15mA 0.7Vooio - |- Vv

. @Vopi0=3.3V
Output High
Voltage
lon=-10uA

Voup | Pull-up @Vo010=3.3V 0.7Vobio - - \%

Input Leakage All pins except
= - - | £

Current I | XTAL1 XTAL2 Vin = Vi or Vi 1 HA
Pin Co | Al Vobio=3.3V |- 10 |- oF
Capacitance
7 PLL Clock DC Characteristic
Parameter Symbol Min Typ Max Unit Condition
Input Frequency Fref 2 - 40 MHz
Comparison Frequency Fcomp 2 10 20 MHz | Fcomp=Fref/ Rdiv
VCO Frequency Fvco 70 100 130 MHz | Fvco = Ndiv * Fcomp
Output System clock Fsys 8.75 - 100 MHz | Fsys =Fvco/ Odiv
Frequency
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8 ADC Characteristic
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Value
Parameter Symbol Conditions Unit
Min. Typ. Max.
Supply Voltage Vbpabc - 1.68 - 3.3 \Y
Input Voltage ViNaDC - Vssio - Vbbio \
Resolution RESabnc - - 10 - bit
Operating Frequenc F Vooio = 3.0V~ 3.6V 10 MH
i u - - z
kI RS Ao Vooio = 1.68V ~ 1.92V 5
Conversion Time tapc - - 96 / Fanc - s
\Y, =3.3V, Fapc=10MHz
Overall Accuracy OAnpc epio hoe - +2 +4 LSB
Vobio =1.8V, Fabc=5MHz
V =3.3V, Fapc=10MH
Integral Nonlinearity INLapc epio hoe z - +2 +4 LSB
Vobio =1.8V, Fabc=5MHz
V =3.3V, Fapc=10MHz
Differential Nonlinearity | DNLapc | o' hoe - +05 +1 LSB
Vppio =1.8V, Fabc=5MHz
\Y, =3.3V, Fapc=10MHz
Zero Input Error ZIEapc PPIo hoe - +2 +4 LSB
Vopio =1.8V, Fabc=5MHz
Vopio =3.3V, Fabc=10MHz
Full Scale E FSE - +2 +4 LSB
uil Seale Error hoC Vpbio =1.8V, Fabc=5MHz
Analog Input
] Cinapc - - 10 15 pF
Capacitance
Vooio = 3.3V, Fapc=10MHz - 1 2
Active mA
= 1ADC Vopio = 1.8V, Fabc=5MHz - 0.3 0.6
Current
Power-
Vopio = 3.3V - - 100 nA
down
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9 AC Characteristics

* Ta=-20°C ~ +85 °C, Vopio = 3.0V ~ 3.6V unless otherwise specified

Value
Parameter Symbol Pin Conditions Unit
Min. | Typ. | Max.
Operating XTALT,
Fosc Vopio = 3.3V + 10% - - 40 MHz
Frequency XTAL2
RESET Input Width trsT RESET Vopio = 3.3V + 10% 24 - - Fosc
External Interrupt External
tinT Vopio = 3.3V + 10% 4 - - Fosc
Input Width Interrupt
-+ fes -
0.8Vpg N 0.8V5p
RESET \
ey
0.8V 0.8Vpp
External Interrupt Pin 0.2Vpp 0.2Vpp
tII'\IT
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10 44-pin MQFP Package Dimension

Seating Plane

[44-MQFP]
Dimension in Inches Dimension in mm
Symbol
Min. Mom. Max. Min. MNom. Max.
A - - 0.091 - - 2.30
By 0.002 0.004 0,006 0.05 0.10 0.15
By 0.079 0.083 0.087 2.00 2.10 2.20
B 0.035 0.039 0.043 0.90 1.00 1.10
0.011 - 0.015 0.29 - 0.37
0.386 0.394 0.402 9.80 10,00 10.20
E 0.386 0.394 0.402 9.80 10.00 10.20
e 0.031 0.80 BSC
Hp 0.512 0.520 0.528 13.00 13.20 13.40
He 0.512 0.520 0.528 13.00 13.20 13.40
L - 0.063BSC - - 1.60BSC -
Ly 0.022 0.028 0.033 0.55 0.70 0.85
a 0° - a° o® - g°
Motes:

1. Dimension D * E do not indude interlead flash.
2. Controlling dimension: Inches
3. General appearance spec. should be based on final visual inspection spec.
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11 32-pin QFN Package Dimension

™~
_ Y 7 ' 7y
¢ 0.203 +0.008 il * [ / \'I 0.202 +0.058 [ -0.008
A | . Terminal Thickness
- NN v
 Seating Plane T . 7
Ay . 0.00 ~ 0.05 ~_
. .
e DETAIL A
Dimension in mm Notes:
Symbol - 1. All Dimension are in mm. Angles in Degrees.
Min. Nom. Max. 2. Pin 1 visual index feature may vary, but must be
A 0.80 0.85 0.90 located within the hatched area.
4. Package is saw singulated.
A1 0.00 0.02 0.05 5. Refer JEDEC MO-220.
Ay 0.20 REF 6. BSC : Basic Dimension. Theoretically exact value
D 5.00 BSC shown without tolerances.
. REF : Reference Dimension, Usually without tolerance,
E 5.00 B5C for information purpose only.
0, 3.35 345 3.05
Ez 3.35 345 3.55
b 0.20 0.25 0.30
e 0.50 REF
0.30 0.40 0.50
K 0.20 - -
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