MAOO9A

24-bit 1/0 extender with interrupt function

Features
® Operation voltage: 2.0V to 5.7V
® | ow standby current (1UA, typ.)
® 2 Mbps, 3-wire serial interface
@ 8 chip addresses are provided

® 24 input/output pins

Selection Information

+ 16 input pins with pull-high disable/enable
and interrupt function
+ 16 output pins with CMOS/NMOS,

large/small sink capability

MAOOQO9AH MAOQ9AP MAOO9AD MAOQ9AF
Package / Dice Dice 44-PLCC 48-LQFP 44-PQFP
Parallel Input 8 pins
Parallel Output 8 pins
Parallel I/O 8 pins
Max. Sink Current 20mA

Application Field
System |/O port

LED status indicator

This document contains information on a new product under development by MEGAWIN. MEGAWIN reserves the right to change or discontinue

this product without notice.

© MEGAWIN Technology Co., Ltd. 2006 All rights reserved. 2006/09 version A1
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General Description

The MAOQQ9 is high-speed Si-gate CMOS devices
that provide a general purpose I/O peripheral. The
MAOQ09 provides microcontroller eight input pins
plus eight I/O pins and eight output pins. Each
input pin can be configured as interrupt source and

output pin can be configured as CMOS/NMOS

Pad Description

output. The MAOQQ9 is controlled through a 3-wire
serial interface, and can be set as one of eight chip
addresses by pin option. The device is optimized
for use in many commercial and industrial
applications where high density, low pin count,

low voltage, and low power are essential.

Pad No. Pad Name 1/0 Description
1,8,9 NC | No connection
2,3, 4 A0, A1, A2 | Chip Address bit0, bitl, bit2
5 C/DB | Serial interface, command/data selector
6 SCLK | Serial interface, serial clock
7 Sin | Serial interface, serial command/data input
10 INTB O Input port interrupt event indicator
20to0 13 P2oto P27 O] Output Port 2
2910 22 Pioto P17 O Input/Output Port 1
3810 31 Poo to Po7 O Input Port O
12, 30, 40, 41 Vcce P Positive supply voltage
11,21, 39 GND P Power ground (0 V)
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Block Diagram

C/DB PO
Input Port ——
PO
SCLK
Sin
<4+“—>
Serial to p1
Parallel Control I/O Port D
Converting Logic P1
Logic
P2
Output Port D
P2
_ INTB
A0 ~ A2 vdd  Vss
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Function Description

There are three 8-bit I/O ports (PO is pure input port, P1 is I/O port and P2 is pure output port) and one
interrupt output pin (INTB) in MAO09. The MAQOOQ9 operates as a slave that sends and receives data
through a 3-wire interface. The interface uses a command/data select line (C/DB); serial
command/data line (Sin) and a serial clock line (SCLK) to achieve bidirectional communication
between master(s) and slave(s). The master (such as microcontroller) should send serial clock and
serial command to configure or to get data from MAQOQ09. The serial communication waveform are

shown as below:
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Control Registers Definition

The default value of all the control register is O after power on.

Chip Address
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3
C_ADDR - - - - -

Chip address register.

Bit 2
A02

Bit 1
A0l

Bit O
A00

Only the contents of chip address register are same as chip address pin A2, A1 and A0, all command could be

enabled. This function will make the master to connect more than one MAOQ9 easily.

Input Port O
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PO PO7 P06 P05 P04 P03 P02 PO1 P00
Port PO input status register.
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
POPR - - - - - - PRO1 | PROO

Port PO pull high control register.

POPR.0: P0.0 ~ P0.3 pull high control, 0: enable (large resistance, 350K), 1: disable

POPR.1: P0.4 ~ P0.7 pull high control, O: enable (large resistance, 350K), 1: disable

Name

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

POPSR

PS01

PS00

Port PO strong pull high selection register.
POPSR.0: P0.0 ~ P0.3 strong pull high selection, 0: disable, 1: enable (small resistance, 50K)
POPSR.1: P0.4 ~ P0.7 strong pull high selection, 0: disable, 1: enable (small resistance, 50K)

Name Bit 7 Bit 6
POIEN IEQ7 IE06

Port PO interrupts enable register.

Bit 5
IEOS

Bit 4
IEO4

Bit 3
IEO3

Bit 2
IEO2

Bit 1
IEO1

Bit 0
IEQO

POIEN.O ~ POIEN.7: P0.0 ~ P0.7 falling edge interrupts control, O: disable, 1: enable

Name Bit 7 Bit 6 Bit 5
POEVT STO7 | STO6 | STO5

Port PO interrupts events status register.

Bit 4
ST04

Bit 3
ST03

Bit 2
ST02

Bit 1
ST01

Bit O
ST0O0

When a falling edge signal is occurs in any interrupt enabled (the bit 0 or bit 1 of POIEN is set to 1) pins of port PO,
the corresponding bit of POEVT will be set to 1. The interrupt will be generated from the INTB (1->0) pin in this
condition, and the mater (for example, a microcontroller) can read the interrupt status from POEVT. The master

can send EVTCLR (13H) command to MAOOQ9 to clear the POEVT after the interrupt event is processed. This
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function will make the mater to expand interrupt pins very easily.

I/O Port 1
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
P1 P17 P16 P15 P14 P13 P12 P11 P10
Port P1 input or output status register.
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
P1CR - - - - - - CR11 | CR10
Port P1 I/O control register.
P1CR.0: P1.0 ~ P1.3 is input or output, O: input, 1: output
P1CR.1: P1.4 ~ P1.7 is input or output, O: input, 1: output
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
P1POR - - - - - - PO11 | POl10

Port P1 pull high/output mode control register.

If PLCR.x == 0 (input mode)

P1POR.0: P1.0 ~ P1.3 pull high control, 0: enable (large resistance, 350K), 1: disable
P1POR.1: P1.4 ~ P1.7 pull high control, 0: enable (large resistance, 350K), 1: disable

If PACR.x == 1 (output mode)

P1POR.0: P1.0 ~ P1.3 CMOS/NMOS selector, 0: CMOS, 1: NMOS

P1POR.1: P1.4 ~ P1.7 CMOS/NMOS selector, 0: CMOS, 1: NMOS

Name

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

P1PSR

PS11

PS10

Port P1 strong pull high selection register.

If PLCR.x == 0 (input mode)

P1PSR.0: P1.0 ~ P1.3 strong pull high control, O: disable, 1: enable (small resistance, 50K)

P1PSR.1: P1.4 ~ P1.7 strong pull high control, O: disable, 1: enable (small resistance, 50K)

Name

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

P1SCR

SC11

SC10

Port P1 sink control register.

If PACR.x == 1 (output mode)

P1SCR.0: P1.0 ~ P1.3 output sink ability control, 0: weak, 1: strong (large sink current)
P1SCR.1: P1.4 ~ P1.7 output sink ability control, 0: weak, 1: strong (large sink current)
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Bit 3
IE13

Bit 2
IE12

Bit 1
IE11

Bit 4
IE14

Bit 5
IE15

Name Bit 7 Bit 6
P1IEN IE17 IE16

Port P1 interrupts enable register.

Bit O
IE10

If PLCR.x == 0 (input mode)
P1IEN.O ~ P1IEN.7: P1.0 ~ P1.7 falling edge interrupts control, O: disable, 1: enable

Bit 3
ST13

Bit 2
ST12

Bit 1
ST11

Bit 4
ST14

Name Bit 7 Bit 6 Bit 5
P1EVT ST17 ST16 ST15

Port P1 interrupts events status register.

Bit 0
ST10

This function is same as port PO. When a falling edge signal is occurs in any interrupt enabled (the bit O or bit 1 of
P1IEN is set to 1) pins of port P1, the corresponding bit of PLEVT will be set to 1. The interrupt will be generated
from the INTB (1->0) pin in this condition, and the mater (for example, a microcontroller) can read the interrupt

status from P1EVT. The master can send EVTCLR (13H) command to MAOQ9 to clear the P1EVT after the

interrupt event is processed.

Output Port 2

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
P2 P27 P26 P25 P24 P23 P22 P21 P20
Port P2 output status register.
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
P20R - - - - - - OR21 | OR20
Port P2 output mode control register
P20R.0: P2.0 ~ P2.3 CMOS/NMOS selector, 0: CMOS, 1: NMOS
P20R.1: P2.4 ~ P2.7 CMOS/NMOS selector, 0: CMOS, 1: NMOS
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
P2SCR - - - - - - SC21 | SCc20

Port P2 sink control register.

P2SCR.0: P2.0 ~ P2.3 output sink ability control, 0: weak, 1: strong (large sink current)

P2SCR.1: P2.4 ~ P2.7 output sink ability control, 0: weak, 1: strong (large sink current)

Name

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit O

P2PR

PR21

PR20

Port P2 pull high control register.

P2PR.0: P2.0 ~ P2.3 pull high control, O: enable (large resistance, 350K), 1: disable

P2PR.1: P2.4 ~ P2.7 pull high control, O: enable (large resistance), 1: disable
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Command Definition

Instruction OPCODE Operandl Data Comments
Software chip reset, all register value will
C_RES FEFFH
- be reset to 0 (default value).
Clear all event, POEVT and P1EVT will
C_EVTCLR 13H
be cleared.
. Write chip address, must match the pin
W_ADDR FDH 8-bit data
status of A2 ~A0 to enable MA0O09.
Input port PO
W_POPR 04H 8-bit data Write POPR (pull high control register)
Write POPSR (stron Il high selection
W_POPSR 0AH 8-bit data ' (strong pull hig '
register)
W_POIEN 10H 8-bit data Write POIEN (interrupts enable register)
R_PO 3DH 8-bit data (R) | Read PO
R_POPR 34H 8-bit data (R) | Read POPR
R_POPSR 3AH 8-bit data (R) | Read POPSR
Read POEVT (interrupts events status
R_POEVT 43H g-bitdata (R) | (interrup
register)
1/0 port P1
W_P1 OEH 8-bit data Write P1
W_P1CR 02H 8-bit data Write P1CR (1/O control register)
Write P1POR (pull high/output mode
W_P1POR 05H 8-bit data OR (pull highoutp
control register)
W_P1PSR 0BH 8-bit data Write PIPSR
W_P1SCR 08H 8-bit data Write P1SCR (sink control register)
W_P1IEN 11H 8-bit data Write P1IEN
R_P1 3EH 8-bit data (R) | Read P1
R_P1CR 32H 8-bit data (R) | Read P1CR
R_P1POR 35H 8-bit data (R) | Read P1POR
R_P1PSR 3BH 8-bit data (R) | Read P1PSR
R_P1SCR 38H 8-bit data (R) | Read P1SCR
R_P1EVT 44H 8-bit data (R) | Read P1EVT
Output port P2
W_P2 OFH 8-bit data Write P2
. Write P20OR (output mode control
W_P20R 06H 8-bit data .
- register)
W_P2SCR 09H 8-bit data Write P2SCR
W_P2PR OCH 8-bit data Write P2PR
R_P20OR 36H 8-bit data (R) | Read P20R
R_P2SCR 39H 8-bit data (R) | Read P2SCR
R_P2PR 3CH 8-bit data (R) | Read P2PR

The command should be sent from MSB to LSB, and the signal must be stable in clock rising edge.
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Command waveform example:
If we want to set the P0.0~P0.3 as interrupt source, then we can write OFH into POIEN register.
All the signals are sent MAOO9 by master(s) in this case.
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If we want to read the interrupt status, then we can send 43H to MA0OQ9.

The last 8-bit data is sent by MAQOQ9 in this case.
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Application Circuit

Vvdd Vvdd
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SDATA|« » Sin
10 »{ c/DB .
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INT |« INTB
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MAO009 P11 1/0 1
P1.2 1/0 2
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AL PO.L
A0 P0.2

P0.3
1 GND &
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Absolute Maximum Rating

PARAMETER RATING UNIT
Supply Voltage to Ground Potential -0.31t0 +6.0 \
Applied Input / Output Voltage -0.31t0 +6.0 \
Power Dissipation 500 mwW
Ambient Operating Temperature 0to +70 °C
Storage Temperature -55 to +150 °C

Note: Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversely affect the life and reliability

of the device.

DC Characteristics

(Vce-GND = 5.0V, Ta = 25° C; unless otherwise specified)

PARAMETER SYM. CONDITIONS MIN. TYP. MAX. UNIT
Op. Voltage Vce - 2.0 5.0 6.0 \%
Op. Current lop No load (Ext.-V) - 4.0 16.0 LA
Standby Current IsTB No load (Ext.-V) - 0.5 2.0 LA
Input High Voltage VIH - 0.7 VbD - VDD \%
Input Low Voltage ViL - 0 - 0.3VbD \%
P1.0to P2.7, INTB normal sink loLo VoL = 0.4V - 3.0 45 mA
current
INTB drive current IoHo VOH = 4.5V - 15 25 mA
P1.0to P2.7 large sink current loL1 VoL = 0.4V - 18 27 mA
VoL = 0.4V, Vcc = 6.0V - 20 32 mA
P1.0to P2.7 drive current lIoH1 VOH = 4.5V = 2.7 3.5 mA
VoH = 5.4V, Vcc = 6.0V - 3.0 55 mA
All output (P1.0to P2.7) large loL2 VoL = 0.4V - 16 24 mA
sink current
All output (P1.0to P2.7) drive IoH2 VOH = 4.5V - 8 12 mA
current
Total output large sink current loL3 VoL = 0.4V - 256 384 mA
Total output drive current IoH3 VOH = 4.5V - 128 192 mA
Internal Pull-high Resistor (L) RPHO Weak pull high - 350K - Q
Internal Pull-high Resistor (S) RPH1 Strong pull high, PO, P1 only - 50K - Q
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AC Characteristics

(VCC-GND = 5.0V, Ta = 25° C; unless otherwise specified)

PARAMETER SYM. CONDITIONS MIN. TYP. | MAX. UNIT
Maximum clock pulse FMAX | 50 % duty cycle - 2.5 5 MHz
frequency (SCLK) o duty ¢y '

Pulse Width Tw SCLK 100 -2 - nS
Command Setting Time Tcs C/DB to SCLK 60 -2 - nS
Data Setting Time TDs1 C/DB to SCLK (Write Mode) 30 -2 - nsS
TDS2 C/DB to SCLK (Read Mode) 30 -2 - nS
Setup Time Tsu1 Sin to SCLK (Command) 20 -2 - nS
Tsu2 Sin to SCLK (Data) 20 -2 - nS
Hold time TH SCLK to Sin 10 -2 - nS
Input/Output Switch Time Tsw vdd = 2.4V - 15 nS
Output Valid Time Tv vdd = 2.4V - 10 nS
Output Hold Time THO vdd = 2.4V 20 - nS
Software Reset Recovery Time | TsRec | Vdd = 2.4V 90 - nS
System Timing
Command Write Setup Time Waveforms
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Command Read Setup Time Waveforms
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Package Information
MAOO9AE 48 Pin PDIP (600mil) Configuration

coB [ |1 48
SCLK [ 2 47
sin [ 3 46
NC [ 4 45
NC [ 5 44
INTB | 6 43
GND [ 7 42
vee [ 8 41
P27 [ 9 40
P26 [__|10 39
p2s [ |11 38
P24 [|12 37
p23 [_|13 36
p22 [ |14 35
P21 [ |15 34
P20 [|16 33
GND [ ]17 32
P17 [__|18 31
P16 [_|19 30
P15 [__|20 29
P14 [ |21 28
NC [ 22 27
NC [ |23 26
NC [|24 25

48-PDIP (600 mil)

A2
Al
A0
NC
VvCC
VCC
GND
P00
PO1
P02
P03
P04
P05
P06
P07
VCC
P10
P11
P12
P13
NC
NC
NC
NC

48 Pin PDIP Package Dimension

Ju]

48 25
W 0 B B e B e B i e B i B i i B e B B i B B s Wi B W ]
SYMBOLS| MM, HOR. NAX.
A o = 0.720
> O ) o W P M| 0.015 = =
AD 0.150 B.155 | 0.160
0 5400 5450 | 2.550
LV J N I O I O N [ N I E 0.600 BSC
! = = 0590 | ©545 | 0550
L 0115 | 0130 | U.150
&g 0.630 D.ES0 | .70
g 0 7 15
UNIT - INCH
NOTE:
1.JEDEC QUTLINE : WMS—011 AD
I |
D18k ©.1004yp.
Q.0E00p.
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MAOO9AP 44 Pin PLCC Configuration

o X 2 0
O 0O £ 0O N o o O
Zzzapo0<<<xz?y
© 1w ¥ o o« 4 ¥ 2 g g 92
GND []7 Q 3 [ ] VCC
vcc [ ]s 8 [ ] GND
P27 []o s [] POO
p26 [ ] 10 ] POl
p2s [ |1 35 ] PO2
p24 []12 4] PO3
P23 [|13 3] PO4
P22 [ 2 [ ] P05
P21 [ |15 31 [] PO6
P20 [ 1 0 ] PO7
GND [ ] 29 [] vCC
[ = n N N N N N N N nN
[oe] © o = N w N (&2} o ~ @
U U U Uz > > U T U T
P PP PO RERR
N o o b~ w N P O
44 Pin PLCC Package Dimension
SYMBOLS | MIN. NOM. MAX.
A = - 5.185
Al 0.620 - -
i A7 6.145 | 6150 0.155
He bi 0.076 | 0078 0.052
b 9016 | 0.018 0.022
£ AZ c 0.007 | 0010 | 6.015
D 0.648 | 0653 0.558
Al £ 0.648 | 0851 | 0.858
i e B B B B O B B e I<] 0.050 BSC
r—ﬁ Gd 050 | 0.610 0,630
d b i Ge 0590 | 061D 0.630
d h =5 Hd 0.680 0.680 D.708
g b He 0.6 | 0.630 0.700
g h — o] - L 6096 | 0100 0.110
g P == ¥ = - J.004
© =T |
O ﬁl = T &
d h © UNIT : INCH
d b 0 * NOTE:
g b [0 ;
a 7 =T 1.JEDEC OUTLINE @ MO-D47 AC
STooooCooooe—e 1 ;—Qizti- 2.DATUM PLANE [HIS LOCATED AT THE BOTTOM
P OF THE MOLD PARTING LINE COINGIDENT WITH
L WHERE THE LEAD EXTS THE BODY.
S
3.DMENSIONS E AND D DO NOT NCLUDE
MOLO PRDTRUSION. ALLCWABLE PROTRUSION
N IS 10 MIL PER SIDE. DIMENSIONS E AND
D DO INCLUDE MOLD MISMATEH AND ARE
@ DETERMNED AT DATUM PLANE
Ge =5d 4.DIMENSION b1 DOES NOT INCLUDE DAMBAR

Seating Plane

PROTRUSION .

16
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MAOO9AD 48 Pin LQFP Configuration

INTB
Al
A0

47 [
46| ] NC
4[] NC
44 Sin
43 [ SCLK
42| 1 C/bB
a1 A2
40 [

[ ]
38| ] NC
T[] vVCC

() w1 enD

VvCC [t %[ ] VCC
P27 [ 2 35 ] GND
P26 [ |3 4[] POO
P25 [ |4 3 [] POl
P24 [ s 2 [ P02
P23 [ 6 1] PO3
P22 |7 0[] P04
P21 [ 29 ] P05
P20 [ o 28] P06
GND [ 10 27 PO7
P17 [ u 26 ] VCC
P16 [ ] 12 5[] P10

GTd [ et
vId |t
ON [t
ON [ ot
ON [z
ON [ st
ON [t
ON [ oz
ON [
€Td [z
2Td [ ez
TTd [ e

48 Pin LQFP Package Dimension

YARIATIONS [ALL DIMENSICNS SHOWN IN MM}

SYMBOLS MIN, MAX.
5 A = 16
Al 0.05 0.15
Bl AZ 135 1.45
cl 0.09 0.16
D 9.00 BSC
D1 7.00 BSC
E ©.00 BSC
E1 7.00 BSC
e 0.5 BSC
ul i 017 007
L 0.45 n.75
L1 1 REF
g
(AR i o &
L [ | cace PLANE—] 1.JEDEC QUTLINE:MS-026 BBC

SEATING FLANE:

2. DIMENSIONS D1 AND ET DO NOT INCLUDE
" MOLD PROTRUSION. ALLOWABLE PROTRUSION IS
& 0.25mm PER SIDE. D1 AND E1 ARE MAXIMUM
PLASTIC BODY SIZE DIMENSIONS IMCLUDING
MOLD MISMATCH.

J.DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION ALLOWABLE DAMBAR PROTRUSICN
SHALL NOT CAUSE THE LEAD WIDTH TO
EXCEED THE MAXIMUM b DIMENSION BY MORE

ST e

A.ALJ

g
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MAOO9AF 44 Pin PQFP Configuration

GND

P05
P06
P07

Q “4l7 vece

) —

42 POO

al ] POl

40 P02

¥ "1 PO3
8| ] PO4
37| )
I
s

“[ ] vCC

VCC 1 33 P10
NC 2 32 P11
A0 3 31 P12
Al 4 30 P13
A2 5 29 NC
C/DB 6 28] NC
SCLK 7 27 NC
Sin 8 6] 1 pla
NC 9 25) P15
NC 10 24 P16
INTB 11 23 P17
BB R R R R B RN NN
N w S o o ~ (=] ©o o = N
[ e v I v B v B« Bl < Bl v e v e « R )
Z 0O NDNNNNNNNZ
OO ~NOo uabsWNPRPR OO
44 Pin PQFP Package Dimension
Ha
D Dimension in inch Dimension in mm
Symbol Fyiin Thom. | Max. | Min. | Nom. | Max.
a4 N el A - —- -—
‘ Al 0002 | 0.01 0.02 0.05 025 0.5
| | A, 0.075 |0.081 |0087 | 1.90 205 220
| b 001 [0014 [oo018 |025 | o035 |048
= ot —t
' 33 c 0004 0006 |0.010 | 0.101 | 0.152 | 0.254
— () — + D |osso [03e4 0388 |e9 | 1000 | 101
| E—— — —— — qu
——1] 1 1 = il E 0390 |0.394 |0398 | 9.9 10.00 | 101
——I11 —r—— i ui] [ 0025 |0.031 |0036 | 0635 | 0.80 | 0.852
——T1 - — n
e + Ho 0.510 |0.520 |0.530 |1295 | 132 13.45
| EE— — —Ir— o He 0510 | 0520 | 0530 | 1295 | 13.2 13.45
T - — n L 0.025 |0.031 | 0037 | 085 0.8 0.95
‘ . 1° L+ 0051 |0063 0075 |1.285 | 1.6 | 1808
[ - — i ui]
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Seating Plane See Detail F
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