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OKI Semiconductor
MSM66573 Family

Oki's Original High-Performance, 16-Bit CMOS Single-Chip Microcontrollers

Microcontrollers for Controlling Compact Devices
GENERAL DESCRIPTION

The MSM66573 family consists of high-performance, 16-bit CMOS single-chip microcontrollers
based on Oki’s own architecture.

Internal peripherals include a selection of multifunction timers configurable for compare output,
input capture, event counting, auto reloading, and PWM output for such uses as measuring
frequencies and time intervals. In addition to the main clock, the family supports a low-speed
(32.768 kHz) clock for use in applications requiring energy conservation modes. Interfaces to
external devices include a high-speed bus interface using separate address and data buses to
eliminate the need for an external address latch and a three-channel serial interface.

The 16-bit core supports high-speed 16-bit arithmetic and a wide variety of bit manipulations,
making the microcontrollers ideal for such system control applications as high-speed CD-ROM
drives and other PC peripherals.

The family includes the flash ROM version MSM66Q573, rewritable with a single power supply
(Vpp = 2.7 to 3.3/4.5 to 5.5 V) and thus rapidly adaptable for changing specifications and
applying field upgrades.

APPLICATIONS

High-speed CD-ROM drives, PC peripherals, audiovisual equipment control sysems, office
electronics control systems
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OKI Semiconductor

MSM66573 Family

FEATURES

Family device

MSM66572 MSM66573

Operating temperature

-30°C to +70°C

Power supply voltage and
maximum clock frequency

Vpp =4.5 V10 5.5 V/f = 30 MHz
Vpp=2.4V1t03.6 V/f=14 MHz

Minimum instruction execution time

67 ns @30 MHz (45t055V)
143 ns @14 MHz (2.4103.6V)
61 us @32.768 kHz (2.4103.6/45105.5 V)

Internal ROM
(Maximum external ROM)

48K Byte | 64K Byte

(1M Byte )

Internal RAM
(Maximum external RAM)

4K Byte
(1M Byte)

I/0 ports

751/0 pins
(with programmable pull-up resistors)
Eight pins are for inputs only.

Timers

One 16-bit free-running counter
Two compare output/capture input channels

One 16-bit timer (auto reload/timer output)
One 8-bit auto reload timer

Three 8-bit auto reload timers
(These double as serial interface baud rate generators.)

One watchdog timer
(This doubles as an 8-bit auto reload timer.)

One clock timer channel

Four 8-bit PWM channels
(These are configurable as two 16-bit PWM channels.)

Serial ports

One UART channel
One synchronous channel
One channel switchable between UART and synchronous operation

Analog-to-digital converter

Eight 10-bit channels

External interrupts

One non-maskable; six maskable

Interrupt priorities

Three levels

Miscellaneous

Separate address and data busses

Bus release function

Dual clock operation

Flash ROM/One-time PROM versions

MSM66Q573/MSM66P573
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MSM66573 Family

BLOCK DIAGRAM
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Figure 1 MSM66573 Family Block Diagram

Port Control
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OKI Semiconductor MSM66573 Family

PIN CONFIGURATION (TOP VIEW)
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Figure 2 MSM66573 Family Pin Configuration (100-Pin Plastic TQFP)
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OKI Semiconductor MSM66573 Family

PIN CONFIGURATION (TOP VIEW) (continued)
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Figure 3 MSM66573 Family Pin Configuration (100-Pin Plastic QFP)
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MSM66573 Family

PIN DESCRIPTIONS

Table 1 lists the function of each pin in the MSM66573 family.
In the Type column, “I” indicates an input pin, “O” indicates an output pin, and “I/O” indicates

an I/0 pin.

Table 1 Pin Descriptions

Function
Classification Symbol
Type Primary function Type Secondary function
Port P0_0/D0 1/0 | 8-hit 1/0 port I/0 | External memory access
to LED direct drive port Data I/0 port
P0_7/D7 Pull-up resistors can be specified
for each individual bit
P1_0/A8 1/0 | 8-bit 1/0 port 0 | External memory access
to Pull-up resistors can be specified Address output port
P1_7/A15 for each individual bit
P2_0/A16 1/0 | 4-bit 1/0 port 0 | External memory access
to Pull-up resistors can be specified Address output port
P2_3/A19 for each individual bit
P3_1/PSEN I/0 | 3-bit 1/0 port 0 | External program memory access
LED direct drive port Read strobe output pin
P3_2/RD Pull-up resistors can be specified | O | External memory access
for each individual bit Read strobe output pin
P3_3/WR 0 | External memory access
Write strobe output pin
P4_0/A0 1/0 | 8-hit 1/0 port 0 | External memory access
to Pull-up resistors can be specified Address output port
P4_7/A7 for each individual bit
P5_4/CPCMO I/0 | 4-bit 1/0 port I/0 | Capture 0 input/ Compare
Pull-up resistors can be specified 0 output pin
P5_5/CPCM1 for each individual bit I/0 | Capture 1 input/ Compare
1 output pin
P5_6/TMOOUT 0 | Timer O timer output pin
P5_7/TMOEVT || Timer O external event input pin
P6_0/EXINTO 1/0 | 8-bit 1/0 port | | External interrupt O input pin
P6_1/EXINTA1 Pull-up resistors can be specified | | External interrupt 1 input pin
P6_2/EXINT2 for each individual bit | | External interrupt 2 input pin
P6_3/EXINT3 | | External interrupt 3 input pin
P6_4 to P6_7 — | None
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MSM66573 Family

Table 1 Pin Descriptions (continued)

P11_7/TMOEVT

Timer 9 external event input pin

Function
Classification Symbol
Type Primary function Type Secondary function

Port P7_0/RXD0 I/0 | 7-bit 1/0 port | | SIOO receive data input pin
P7_1/TXDO Pull-up resistors can be specified | O | SIO0 transmit data output pin
P7_2/RXCO for each individual bit | | SI00 external clock input pin
P7_4/TM30UT 0 | Timer 3 timer output pin
P7_5/TM3EVT | | Timer 3 external event input pin
P7_6/PWMOOUT 0 | PWMO output pin
P7_7/PWM10UT 0 | PWM1 output pin
P8_0/RXD1 I/0 | 7-bit I/0 port || SIO1 receive data input pin
P8_1/TXD1 Pull-up resistors can be specified | O | SIO1 transmit data output pin
P8_2/RXC1 for each individual bit I/0 | SI01 receive clock I/0 pin
P8_3/TXC1 I/0 | SI01 transmit clock I/0 pin
P8_4/TM40UT 0 | Timer 4 timer output pin
P8_6/PWM20UT 0 | PWM2 output pin
P8_7/PWM30OUT 0 | PWMS3 output pin
P9_0/EXINT4 I/0 | 5-bit I/0 port | | External interrupt 4 input pin
P9_1/EXINTS Pull-up resistors can be specified | | External interrupt 5 input pin
P9_2,P9_3 for each individual bit —- | None
P9_7/HLDACK 0 | HOLD mode output pin
P10_0/SIOCK3 | 1/0 | 7-bit I/0 port I/0 | SI03 transmit-receive clock I/0 pin
P10_1/SI0I3 Pull-up resistors can be specified | | SIO3 receive data input pin
P10_2/SI1003 for each individual bit 0 | SI03 transmit data output pin
P10_3to P10_5 —- | None
P10_7/TM5EVT | | Timer 5 external event input pin
P11_0/WAIT I/0 | 6-hit I/0 port | | External data memory access

LED direct drive port wait input pin
P11_1/HOLD Pull-up resistors can be specified | | HOLD mode request input pin
P11_2/CLKOUT for each individual bit 0 | Main clock pulse output pin
P11_3/XTOUT 0 | Sub clock pulse output pin
P11_6/TMO0UT 0 | Timer 9 timer output pin
I
I

P12_0/AIO
to
P12_7/Al7

8-bit input port

A/D converter analog input port
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MSM66573 Family

Table 1 Pin Descriptions (continued)

Classification Symbol

Type

Function

Power Vbp || Power supply pin
supply Connect all Vpp pins to the power supply.
GND | | GND pin
Connect all GND pins to GND.
VRer | | Analog reference voltage pin
AGND || Analog GND pin

Oscillation | XTO

Sub clock oscillation input pin
Connect to a crystal oscillator of f = 32.768 kHz.

XT1 0 | Sub clock oscillation output pin
Connect to a crystal oscillator of f = 32.768 kHz.
The clock output is opposite in phase to XT0.
0SCo || Main clock oscillation input pin
Connect to a crystal or ceramic oscillator. Or, input an external clock.
0sc1 0 | Main clock oscillation output pin
Connect to a crystal or ceramic oscillator.
The clock output is opposite in phase to 0SCO.
Leave this pin unconnected when an external clock is used.
Reset | RES | | Reset input pin
Other NMI | | Non-maskable interrupt input pin
EA | | External program memory access input pin

If the EA pin goes to a low level, all program addresses of external program

memory are accessed.
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MSM66573 Family

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Digital power supply voltage Vbp -0.3t0+7.0 )
Input voltage V) -0.3to Vpp + 0.3 v
Output voltage Vo GNDTzaA:GZI\IsEch oV —0.3t0 Vpp + 0.3 Vv
Analog reference voltage VRer -0.3t0 Vpp + 0.3 Y
Analog input voltage Val —0.3 to Ver v
W
Power Dissipation PD Ta=70C 1 per package 650 m
1 per output 8 mwW
Storage temperature Tstg — -50t0 +150 C
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Condition Range Unit
MSM66572 fosc < 30 MHz 45t05.5
MSM66573 fosc < 14 MHz 24103671
Digital power suppl
gital p pply Voo | MSM66Q573 fosc <30 MHz 451t05.5 vV
voltage fosc < 14 MHz 2.7t03.3
MSM6B6P573 fosc <24 MHz 451t05.5
fosc < 12 MHz 27103671
Analog reference voltage VRer — Vpp—0.3 to Vpp v
Analog input voltage Va — AGND to VRer \
Memory hold voltage VppH fosc =0 Hz 201055 v
MSM66572 | Vpp=4.5t05.5V 21030
MSM66573 | Vpp=2.4t03.6V 21014
) Vpp=45t055V 21030
f MSM66Q573 MHz
Operating frequency 0sC Vop=271033V 21014
VSME6P573 Vpp=4.5t055V 2t024
Vpp=2.7t03.6V 2t012
Ambient temperature Ta — -301t0 +70 C
MOS load 20 —
Fan out N PO, P3, P11 6 —
TTL load P1, P2, P4, P5

P6, P7, P8, P9, P10

1

*1 In this data sheet, electrical characteristics are shown up to 3.3 V for low-voltage operation.
Please contact Oki sales office to refer to the 3.6 V operation electrical characteristics.
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ALLOWABLE OUTPUT CURRENT VALUES

Parameter Pin Symbol Min. Typ. Max. Unit
"H" output pin (1 pin) All output pins loH — — -2
"H' outout i
output pins Sum total 9f all < o . . 10
(sum total) output pins
‘L" output pin (1 pin) PO, P3, P11 loL — — 10
Other ports 5
Sum total of 80
PO, P3, P11
Sum total of mA
P1, P2, P4
"L" output pins —
(sum total) Surm total of X loL 50
P5, P6, P9 o o
Sum total of
P7, P8, P10
Sum total of
. 140
all output pins
Note: Connect the power supply voltage to all Vpp pins and the ground voltage to all

GND pins.
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ELECTRICAL CHARACTERISTICS

DC Characteristics (Vpp = 4.5 t0 5.5 V)

(Vpp=4.5t05.5V, Ta=-30to +70°C)

Parameter Symbol Condition Min. Typ. Max. Unit
"H" input voltage *1 0.44Vpp — Vpp + 0.3
"H" input voltage Vin -
0.80V — V 0.3
*0,*3,%4,*5, *6, *7 bo oo+
‘L" input voltage *1 -0.3 — 0.16Vpp
‘L" input voltage v —
putvortag e 0.3 — 0.2Vpp
*2’*3, *4’*5, *6’*7
up e e % lp = —400 pA Vpp - 0.4 — —
H" output voltage 1, *4 lo=—2.0 mA Vop— 06 — — v
Von
"H" output volt *2 lo=-200u Yop =04 — —
OupUt VOTiage lo=—20mA | Vpp-06 | — —
lp=3.2mA — — 0.4
"L" output voltage *1,*4 0
v lop=10.0 mA — — 0.8
- sutout vl 0 o lo=1.6 mA — — 04
output voltage
put votiag lo = 5.0 mA — — 08
Input leakage current  *3, *6 — — 1/-1
Input current *5 hn/lic V) =Vpp/0V — — 1/-250 pA
Input current *7 — — 15/-15
Output leakage current *1,*2,*4| o Vo =Vpp/0V — — +10 pA
Pull-up resistance Rpull Vi=0V 25 50 100 kQ
Input capacitance Ci f21 MHz Ta = 25°C — 5 — oF
Output capacitance Co — —
Analog reference supply | During A/D operation — — 4 mA
current REF When A/D is stopped — — 10 UA
Supply current Vop=2V, Ta=25C* — 0.2 10
. Iops " HA
(during STOP mode) 8 — 1 100
Supply current
. IboH fosc = 30 MHz, — — TBD
(during HALT mode) No Load
— — TBD mA
Supply current lop During XTCLK . . 8D
(32.768 kHz) operation

*1. Applicable to PO

*2. Applicable to P1, P2, P4, P5, P6, P7, P8, P9,

P10
*3. Applicable to P12
*4. Applicable to P3, P11
*5. Applicable to RES

*6. Applicable to EA, NMI
*7. Applicable to OSCO

*8. Portsused asinputsareat Vppor 0V Other

ports are unloaded
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MSM66573 Family

DC Characteristics (Vpp = 2.4 to 3.3 V)

MSM66572/573 (Vpp = 2.4 t0 3.3 V, Ta =30 to +70°C)
MSM66P573/Q573 (Vpp = 2.7 t0 3.3 V, Ta=-30t0 +70°C)
Parameter Symbol Condition Min. Typ. Max. Unit
"H" input voltage *1 0.44Vpp — Vpp + 0.3
"H" input voltage ViH —
0.80V, — Vpp + 0.3
*2,*3,%4,*5, %6, *7 oo b0+
"L" input voltage *1 -0.3 — 0.16Vpp
"L"input voltage V —
putvoriag e 0.3 _ 0.2Vpp
*2’ *3’ *4, *5’ *6, *7
lo = —400 pA Vpp - 0.4 — — v
"H" output volt *1, %4
output vottage Y lo=—20mA | Vop-08 | — —
"H" output volt *2 " lo=—200pA Vop ~04 — —
output voltage lo=—10mA | Vpp-08 | — —
up w 4 % lo=3.2mA — — 05
L" output voltage 1, %4 o= 5.0 mA — — 0.9
VoL lo=1.6mA — — 05
"L" output voltage *2 0=" '
lp=2.5mA — — 0.9
Input leakage current  *3, *6 — — 1/-1
Input current *5 hn/lic V) =Vpp/OV — — 1/-250 uA
Input current *7 — — 15/-15
Output leakage current *1,*2,*4| o Vo =Vpp/0V — — +10 HA
Pull-up resistance Rpull V=0V 40 100 200 kQ
Input capamtaimce C f=1 MHz Ta = 25°C — 5 — oF
Output capacitance Co — 7 —
Analog reference supply | During A/D operation — — 2 mA
current REE | When AD is stopped — — 5 uA
Supply current Vpp=2V, Ta=25C* — 0.2 10
. Iops . HA
(during STOP mode) 8 — 1 100
Supply current
IDDH - — — TBD
(during HALT mode) fosc = 14 MHz,
No Load
— — TBD mA
Supply current lob During XTCLK . _ TBD
(32.768 kHz) operation

*1. Applicable to PO

*6. Applicable to EA, NMI

*2. Applicable to P1, P2, P4, P5, P6, P7, P8, P9, *7. Applicable to OSCO
PP PP

P10
*3. Applicable to P12
*4. Applicable to P3, P11
*5. Applicable to RES

*8. Portsused asinputsareat Vppor 0V Other
ports are unloaded

12/24



OKI Semiconductor MSM66573 Family

AC Characteristics (Vpp =4.5t0 5.5V)

[1] External program memory control
(Vpp=4.5t05.5V, Ta=-30to +70°C)
Parameter Symbol Condition Min. Max. Unit

Cycle time teye fosc = 30 MHz 33.3 —

Clock pulse width (HIGH level) towH 13 —

Clock pulse width (LOW level) towL 13 —

PSEN pulse width tpw 2tp-15 —

PSEN pulse delay time trp — 45

Address setup time tas CL =50 pF to - 25 — s
Address hold time tan 0 9

Instruction setup time tis 30 —

Instruction hold time tiH 0 —

Read data access time tacc — 3tp-70"1

NOteZ tq) = tcyc/z
feye
[~ €—>
towH | | towL
PSEN /
.
tPD 1 tPw
AOto A9 — PCOto 19 )
tas |1 TAH
DO to D7 { INSTOto7 )
tacc _ tis 1 tH

Bus timing during no wait cycle time

*1: The read data access time (tpocc) is (3 + 2n) td — 70 when n wait cycles are inserted.
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[2] External data memory control
(Vpp=4.5t05.5V, Ta=-30to +70°C)
Parameter Symbol Condition Min. Max. Unit
Cycle time teye fosc = 30 MHz 33.3 —
Clock pulse width (HIGH level) towH 13 —
Clock pulse width (LOW level) towL 13 —
RD pulse width tRw 2t0-15 —
WR pulse width tww 21915 —
RD pulse delay time trp — 45
WR pulse delay time two — 45 oS
Address setup time tas CL =50 pF to — 25 —
Address hold time tAH to -3 to+3
Read data setup time trs 30 —
Read data hold time tRH 0 —
Read data access time tace — 3to-70""
Write data setup time tws 2t0-30 —
Write data hold time twH to-3 to+3
tcyc NOte tq) = tcvc/2
~€—>]
towH | | towL
RD [
\ A
tRD N tRw
AO to A19 { RAPO to 19 S —
tas tAH
- .\.
DO to D7 { DINOto7 )
tacc tRs 1 tRH
WR /
\ J
two N tww
AO to A19 { RAPO to 19 P
tas tan
DO to D7 { ooutote7 p—-——
tws fwH

Bus timing during no wait cycle time
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[3] Serial port control
Master mode
(Vpp=4.5t05.5V, Ta=-30to +70°C)
Parameter Symbol Condition Min. Max. Unit
Cycle time toye fosc = 30 MHz 33.3 —
Serial clock cycle time tscke 4 teyc —
Output data setup time tsTmxS 2t0-5 —
Output data hold time tsTMXH G =50 pF 59— 10 — ns
Input data setup time tsRMXS 13 —
Input data hold time tSRMXH 0 —
NOtEZ tq) = tcvc/z
feye
CPUCLK N

TXC/
RXC

SDOUT
(TXD)

SDIN
(RXD)

N

tscke

X

—— |

tSTMXH

tsrmxs  tsRmxH

tsTMXS
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Slave mode
(Vpp=4.51t05.5V, Ta=-3010 +70°C)

Parameter Symbol Condition Min. Max. Unit
Cycle time teye fosc = 30 MHz 33.3 —
Serial clock cycle time tscke 4 toye —
Output data setup time tsTMxs 2to—15 —
Output data hold time tSTMXH CL =50 pF 4t9-10 — ns
Input data setup time tsRmxs 13 _
Input data hold time tSRMXH 3 —

NOte tq) = tcvc/z

foye

CPUCLK \_

TXC//—\—/‘—\i T
RXC
B tscKe _

X X

(TXD)

tsTIMXH N, tsTmxs
SDIN
(RXD)
|

tSRMXS  tSRMXH

Measurement points for AC timing (except the serial port)
VoD
>< 20V 20V ><
08V 08V
ov

Measurement points for AC timing (the serial port)

\/oD
0.8Vbp 0.8VbD
0.2Vbp 0.2VbD
ov
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OKI Semiconductor MSM66573 Family

AC Characteristics (Vpp = 2.4 t0 3.3 V)
[1] External program memory control

MSM66572/573 (Vpp = 2.4 10 3.3V, Ta =30 to +70°C)
MSM66P573/Q573 (Vpp = 2.7 t0 3.3 V, Ta =-30 to +70°C)

Parameter Symbol Condition Min. Max. Unit

Cycle time teye fosc = 14 MHz 71.4 —

Clock pulse width (HIGH level) towH 28 —

Clock pulse width (LOW level) towL 28 —

PSEN pulse width tpw 2t9-20 —

PSEN pulse delay time tpp — 75

Address setup time tas CL=50pF to — 40 — ns
Address hold time tAH 0 18

Instruction setup time tis 60 —

Instruction hold time tiH 0 —

Read data access time tacc — 3tp—120"2

NOTG t¢ = tcvc/z

tcyc
CPUCLKN  / M
~€—>|
towH | | towL
PSEN /
_ /|
tPD TN trw
A0 to A9 ——————— PCOto 19
tas _ ] tAH
DO to D7 { mstoto7 |
B tacc o s g tH

Bus timing during no wait cycle time

*2: The read data access time (tpocc) is (3 + 2n) td — 120 when n wait cycles are inserted.
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[2] External data memory control
MSM66572/573 (Vpp = 2.4 to 3.3V, Ta =-30 to +70°C)
MSM66P573/Q573 (Vpp = 2.7 t0 3.3 V, Ta =-30to +70°C)
Parameter Symbol Condition Min. Max. Unit
Cycle time teyc fosc = 14 MHz 71.4 —
Clock pulse width (HIGH level) towH 28 —
Clock pulse width (LOW level) towL 28 —
RD pulse width tRw 21— 20 —
WR pulse width tww 210 -20 —
RD pulse delay time tRD — 75
WR pulse delay time twp — 75 oS
Address setup time tas CL =50 pF to—40 —
Address hold time tAH to—6 o + 6
Read data setup time trs 60 —
Read data hold time tRH 0 —
Read data access time tacc — 3tp—120"2
Write data setup time tws 2t0-40 —
Write data hold time twi to—6 o+ 6
NOteZ t¢ = tcyc/z
feye
CPUCLIN__/ 7\’_7 N
towH | |t¢WL
RD /
\ Y
RO tRw
A to A19 { RAPO to 19 —
tas tAH
. p'N
DO to D7 { Dmoto7 )
tacc tRs A tRH
WR /
\ J
two N tww
AO to A19 { RAPO to 19 S
tas tAH
DO to D7 { ooutoto7 J———
tws fwH_

Bus timing during no wait cycle time
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MSM66573 Family

[3] Serial port control

Master mode

MSM66572/573 (Vpp = 2.4 t0 3.3 V, Ta=-30 to +70°C)

MSM66P573/Q573 (Vpp = 2.7 t0 3.3 V, Ta =-30 to +70°C)

Parameter Symbol Condition Min. Max. Unit
Cycle time teye fosc = 14 MHz 71.4 —
Serial clock cycle time tscke 4 teye —
Output data setup time tsTMxs 2t0-10 —
Output data hold time tSTMXH CL =50 pF 5t —20 — s
Input data setup time tsrmxs 21 —
Input data hold time tSRMXH 0 —
Note: to = teye/2
feye
CPUCLK N

TXC//—\_/Z—\—/
RXC

tscke

SDOUT
(TXD)

X

SDIN
(RXD)

—— | >

tSTMXH

tsrmxs  tsRmxH

tsTMXS
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Slave mode
MSM66572/573 (Vpp = 2.4 t0 3.3V, Ta =-30 to +70°C)
MSM66P573/Q573 (Vpp = 2.7 t0 3.3 V, Ta =30 to +70°C)

Parameter Symbol Condition Min. Max. Unit
Cycle time teye fosc = 14 MHz 71.4 —
Serial clock cycle time tscke 4 teyc —
Output data setup time tsTmxs 210 -30 —
Output data hold time tsTMXH CL=50pF 419 -20 — ns
Input data setup time tSRmxs 21 —
Input data hold time tSRMXH 7 —

NOte t¢ = tcvc/z

feye

CPUCLK N

TXC//—\—/(—\i ‘—L
RXC
3 tscke _
X X
(TXD)
tSTMXH -\4_> tsTMXS
< >
SDIN
(RXD)
>

tSRMXS  tSRMXH

Measurement points for AC timing (except the serial port)
VoD
20V 20V
0.8V 0.8V
ov

Measurement points for AC timing (the serial port)

VoD
>< 0.8V  0.8VoD ><
0.2VbD 0.2VbD
oV
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A/D Converter Characteristics (Vpp = 4.5 to 5.5 V)
(Ta=-30to +70°C, Vpp = VRer =4.5V 10 5.5V, AGND = GND =0 V)

Parameter Symbol Condition Min. Typ. Max. Unit
Resolution n Refer to measurement — 10 — Bit
Linearity error EL A Cl'rcu_'t OftF'gA — — +3

. T nalog input source
Differential linearity error Ep ir%pezance — — +2
Zero scale error Ezs Ri < 5 kQ — — +3 LSB
Full-scale error Ers teony = 10.7 s — — -3
Refer to measurement
Cross talk Ect o — — +1
circuit of Fig.5
o Set according to
Conversion time tcony 10.7 — — us/ch

ADTM set data

A/D Converter Characteristics (Vpp = 2.4 to 3.3 V)

(Ta=-30to0 +70°C, Vpp = VRer = 2.4 t0 3.3 V, AGND = GND = 0 V)

Parameter Symbol Condition Min. Typ. Max. Unit
Resolution n Refer to measurement — 10 — Bit
Linearity error EL circuit of Fig.4 — — +3
Differential linearity error Ep Anal?ragr;z:;ig uree — — +2
Zero scale error Ezs Ri <5 kQ — — +3
Full-scale error Ers teony = 13.7 us — — -3 LS8

Refer to measurement
Cross talk Ect o — — +1
circuit of Fig.5
Set according to
Conversion time tcony ADTM set data 27.4 — — us/ch

For the MSM66P573, the A/D conversion time should be 32 us or more.

Reference
v
voltage VRer DD O+5V
01 | 47 |4 N
uF == uF - =
01 | 47
R uF | pF
> Al0 to Al7
Analog input o £ AGND  GND oV
| —

R| (impedance of analog input source) <5 kQ
Ci = 0.1 uF

Figure 4 Measurement Circuit
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Cross talk is the difference
5kQ between the A/D conversion

AlO results when the same analog
input is applied to AlO through
. Al Al7 and the A/D conversion
Analog input results of the circuit to the left.
7"7[0.1 T S
Al7

Vrer or AGND

Figure 5 Cross Talk Measurement Circuit

Definition of Terminology

1.

Resolution
Resolution is the value of minimum discernable analog input.
With 10 bits, since 210 = 1024, resolution of (VREF — AGND) + 1024 is possible.

Linearity error

Linearity error is the difference between ideal conversion characteristics and actual
conversion characteristics of a 10-bit A/D converter (not including quantization error).

Ideal conversion characteristics can be obtained by dividing the voltage between VREF
and AGND into 1024 equal steps.

Differential linearity error

Differential linearity error indicates the smoothness of conversion characteristics. Ideally,
the range of analog input voltage that corresponds to 1converted bit of digital output is
1LSB = (VREF — AGND) + 1024. Differential error is the difference between this ideal bit
size and bit size of an arbitrary point in the conversion range.

Zero scale error

Zero scale error is the difference between ideal conversion characteristics and actual
conversion characteristics at the point where the digital output changes from 000H to
001H.

Full-scale error

Full-scale error is the difference between ideal conversion characteristics and actual
conversion characteristics at the point where the digital output changes from 3FEH to
3FFH.

22/24



OKI Semiconductor MSM66573 Family

PACKAGE DIMENSIONS

(Unit : mm)
TQFP100-P-1414-0.50-K |
] @ @
_BRARAARAARARARARARAAARARR
e O
N = E
a5 S
O| o =
@ O
.9
(LEEEERELELELECELEERERELRS %l s
INDEX MARK @ S|
Mirror finish; o yp. 0.22 ¥ 715 Nl e
; ! L y0-10°
0.17+ 0.05 0 _ T 7
S oy 0.5: 0.2
S 0.6 TYP.
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 0.55 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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(Unit : mm)
QFP100-P-1420-0.65-BK |
25.0: 0.2
20.0:+ 0.2
&)
HA A R
== = .
N % O % %
HEI= =
= PR
XY 2.5+ 0,2
SRRt CRt AL Z[9
INDEX MARK w2 \
Mirror finish o =0 vp. 0.65 | 0.32:%?% N :7 S_Q}OJO“
% ,,,,,,,,,,,,,,,,,,,,,,,,,,, : T Tsmp.
---------------------------------------------------- 0 = 1.38+ 0.15
[/7]0.12 SEATING PLANE S
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 1.29 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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