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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M3

32-Bit Single-Core

40MHz

CSIO, I2C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
51

256KB (256K x 8)

FLASH

32Kx 8

2.7V ~ 5.5V

A/D 9x12b

Internal

-40°C ~ 105°C (TA)
Surface Mount

64-VFQFN Exposed Pad
64-QFN (9x9)
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Embedded in Tomorrow™

1. Product Lineup

Memory Size

MB9A110A/MB9A110 Series

Multi-function Serial Interface
(UART/CSIO/LIN/I’C)

ch.4 to ch.7: FIFO (16steps x 9-bit)

ch.0 to ch.3: No FIFO

MBO9AF112LA/MA/NA MBO9AF114LA/MA/NA
Product name MB9AF111LA/MA/NA MBOAF112L MBOAF114L
On-chip Flash memory 64Kbytes 128Kbytes 256Kbytes
On-chip SRAM 16Kbytes 16Kbytes 32Kbytes
Product name MB9AF115MA/NA MB9AF116MA/NA
On-chip Flash memory 384Kbytes 512Kbytes
On-chip SRAM 32Kbytes 32Kbytes
Function
MBO9AF111LA MB9AF111MA MB9YAF111NA
MB9AF112LA MB9AF112MA MB9AF112NA
Product name MBO9AF114LA MBOY9AF114MA MB9AF114NA
MB9AF112L MB9AF115MA MB9AF115NA
MB9AF114L MB9AF116MA MB9AF116NA
Pin count 64 80 100
Cortex-M3
CPU | Freg. 40MHz
Power supply voltage range 2.7V to 5.5V
DMAC 8ch.
Addr:21-bit (Max) Addr:25-bit (Max)
Data:8-bit Data:8/16-bit
External Bus Interface - CS:4 (Max) CS:8 (Max)
Support: SRAM, NOR Flash Support: SRAM, NOR Flash
8ch. (Max)

Base Timer _ 8ch. (Ma)
(PWC/Reload timer/PWM/PPG) )
A/D activation 3ch.
_ compare
g Input capture 4ch.
= Free-run timer 3ch. 1 unit 2 units (Max)
E Output compare 6¢ch.
Waveform generator 3ch.
PPG 3ch.
QPRC 2ch. (Max)
Dual Timer 1 unit
Watch Counter 1 unit
CRC Accelerator Yes

Watchdog timer

1ch. (SW) + 1ch. (HW)

External Interrupts

8 pins (Max) + NMI x 1

11 pins (Max) + NMI x 1

16 pins (Max) + NMI x 1

1/O ports 51 pins (Max) 66 pins (Max) 83 pins (Max)
12-bit A/D converter 9ch. (2 units) 12ch. (3 units) 16c¢h. (3 units)
CSV (Clock Super Visor) Yes
LVD (Low-Voltage Detector) 2ch.

. High-speed 4 MHz
Built-in CR Low-speed 100 kHz
Debug Function SWJ-DP | SWJ-DP/ETM

Note: All signals of the peripheral function in each product cannot be allocated by limiting the pins of package.

It is necessary to use the port relocate function of the 1/0 port according to your function use.
See “12. Electrical Characteristics 12.4. AC Characteristics 12.4.3. Built-in CR Oscillation Characteristics” for accuracy of
built-in CR.
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3. Pin Assignment
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vee| 1 vss
P50/INT00_0/AINO_2/SIN3_1/RTO10_0/MADATAQ0_1 2 74 | P20/INTO5_0/CROUT_0/AIN1_1/MAD24_1
P51/INTO1_0/BINO_2/SOT3_1/RTO11_0/MADATAO1_1 3 73 | P21/SINO_O/INT06_1/BIN1_1
P52/INT02_0/ZINO_2/SCK3_1/RTO12_O/MADATA02_1| 4 72 | P22/SOTO_O/TIOB7_1/ZIN1_1
P53/SIN6_O/TIOAL_2/INT0O7_2/RTO13_0/MADATA03 1| 5 71 | P23/SCKO_O/TIOA7_1/RTO00_1
P54/SOT6_0/TIOB1_2/RTO14_O/MADATAO4 1| 6 70 | PAF/AN15/ADTG_5/FRCKO_1/MAD23_1
P55/SCK6_0/ADTG_1/RTO15_OIMADATA05 1 | 7 69 | PIE/AN14/RTS4_L/DTTIOX_L/MAD22_1
P56/INTO8_2/DTTILX_O/IMADATA06_1| 8 68 | PID/AN13/CTS4_1/IC03_1/MAD21_1
P30/AINO_O/TIOBO_1/INTO3_2/MADATAO7_1| 9 67 | PC/AN12/SCK4_1/IC02_1/MAD20_1
P31/BINO_O/TIOB1_1/SCK6_LINT04_2/MADATA08_1 | 10 66 | P1B/AN11/SOT4_1/IC01_1/MAD19_1
P32/ZINO_0/TIOB2_1/SOT6_1/INTO5_2/MADATA09_1 | 11 65 | PIA/AN10/SINA_1/INT05_1/IC00_1/MAD18_1
P33/INT04_0/TIOB3_1/SIN6_1/ADTG_6/MADATA10_1 | 12 LQFP - 100 64 | P19/AN09/SCK2_2/MAD17_1
P34/FRCKO0_O/TIOB4_1/MADATA11_ 1| 13 63 | P18/AN08/SOT2_2/MAD16_1
P35/IC03_0/TIOBS_L/INT08_UMADATAL2 1 | 14 62 | AVSS
P36/IC02_0/SINS_2/INT09_LIMADATA13 1| 15 61 | AVRH
P37/ICO1_0/SOTS_2/INT10_LIMADATAL4 1| 16 60 | AvcC
P38/IC00_0/SCK5_2/INT11_I/IMADATAI5_1 | 17 59 | P17/ANO7/SIN2_2/INT04_1/MAD15_1
P39/DTTIOX_O/ADTG_2 | 18 58 | P16/ANO6/SCKO_1/MAD14_1
P3ARTO00_0/TIOA0_1 | 19 57 | P1S/ANOS/SOTO_1/1C03_2/MAD13_1
P3B/RTO01_O/TIOA1_1| 20 56 | P14/AN04/SINO_1/INT03_1/IC02_2/MAD12_1
P3C/RTO02_0/TIOA2_1| 21 55 | P13/AN03/SCK1_1/IC01_2/MAD11_1
P3D/RTO03 OTIOA3 1| 22 54 | P12/AN02/SOT1_1/IC00_2/MAD10_1
P3E/RTO04_OMIOA4_1| 23 53 | P1U/ANOV/SINI_LINT02_UFRCKO_2/MAD09_1
P3F/RTO05_O/TIOAS 1| 24 52 | P10/ANOO
vss| 25 51| vee
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Note:

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these pins,
there are multiple pins that provide the same function for the same channel. Use the extended port function register (EPFR) to
select the pin.
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Note:
The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these pins,

there are multiple pins that provide the same function for the same channel. Use the extended port function register (EPFR) to
select the pin.
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YPRESS

MB9A110A/MB9A110 Series

(TOP VIEW)
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Note:

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these pins,
there are multiple pins that provide the same function for the same channel. Use the extended port function register (EPFR) to
select the pin.
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MB9A110A/MB9A110 Series

Pin No

LQFP-100

QFP-100

BGA-112

LQFP-80

LQFP-64
QFN-64

Pin name

1/0 circuit
type

Pin state
type

92

F2

P35

IC03_0

TIOB5_1

INTO8_1

MADATA12_1

93

F3

P36

IC02_0

SIN5_2

INTO9_1

MADATA13_1

94

Gl

P37

ICO1_0

SOT5 2
(SDA5_2)

INT10_1

MADATA14_1

17

95

G2

P38

IC00_0

SCK5_2
(SCL5_2)

INT11_1

MADATA15_1

18

96

F4

13

P39

DTTIOX_O

ADTG_2

19

97

G3

14

10

P3A

RTO00_0
(PPG00_0)

TIOAD_1

20

98

H1

15

11

P3B

RTOO01_0
(PPG00_0)

TIOAL 1

21

99

H2

16

12

P3C

RTO02_0
(PPG02_0)

TIOA2_1

22

100

G4

17

13

P3D

RTO03 0
(PPG02_0)

TIOA3_1

B2

VSS
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I/O Circuit Type

Embedded in Tomorrow™

MB9A110A/MB9A110 Series

Pull-up resistor

Type Circuit Remarks
A It is possible to select the main
oscillation / GPIO function
Pull-up
resistor When the main oscillation is selected.
+ Oscillation feedback resistor
P-ch }7 P-ch }7 Digital output : Approximately 1MQ
X1 + With Standby mode control
When the GPIO is selected.
. + CMOS level output.
N-ch Digital output L
}7 9 P * CMOS level hysteresis input
» With pull-up resistor control
» With standby mode control
* Pull-up resistor
Pull-up resistor control : Approximately 50kQ
* lon = -4mA, loL = 4mA
% Digital input on o
Standby mode control
I Clock input
Feedback
resistor
gL
Lo<} Standby mode control
f p—— Digital input
Pull-up Standby mode control
resistor
P-ch }— P-ch }7 Digital output
X0
N-ch }7 Digital output
Pull-up resistor control
B + CMOS level hysteresis input

>

Digital input

* Pull-up resistor
: Approximately 50kQ

Document Number: 002-04672 Rev. *B
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Embedded in Tomorrow™

Type Circuit Remarks
c + Open drain output
P * CMOS level hysteresis input
@O DO Digital input
N-ch } Digital output
D It is possible to select the sub

When the GPIO is selected.

+ CMOS level output.

* CMOS level hysteresis input
» With pull-up resistor control
+ With standby mode control

* Pull-up resistor
Pull-up resistor control : Approximately 50kQ

* lon = -4mA, loL = 4mA
% Digital input o o

Standby mode control

-

Digital output

oscillation / GPIO function
Pull-up
resistor When the sub oscillation is selected.
* Oscillation feedback resistor
P-ch }7 P-ch }7 Digital output : Approximately 5MQ
X1A  With Standby mode control
N-ch

yj Clock input
Feedback

resistor

Standby mode control

h!

Digital input

Standby mode control

Pull-up
resistor

P-ch Digital output
X0A

i
wﬁg
T 1§

ch Digital output

o
:

Pull-up resistor control

Document Number: 002-04672 Rev. *B Page 40 of 110
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Embedded in Tomorrow™

Type Circuit Remarks

m

CMOS level output

CMOS level hysteresis input
With pull-up resistor control
With standby mode control
Pull-up resistor

: Approximately 50kQ
lon=-4mA, lo.=4mA

When this pin is used as an I°C pin,
the digital output

P-ch transistor is always off
+B input is available

Digital output

o
(9]
=0
T
o
5
. .

N-ch Digital output

Pull-up resistor control

Ei RS )O: Digital input
Standby mode control

Tm
.

CMOS level output

CMOS level hysteresis input
With input control

Analog input

With pull-up resistor control
With standby mode control
Pull-up resistor

: Approximately 50kQ
lon=-4mA, loL.=4mA

When this pin is used as an 1’c pin,
N-ch | [~ Digital output the digital output

P-ch transistor is always off
+B input is available

-ch

I

S
T

o

. .

I Digital output

[
.

Pull-up resistor control

&

Digital input

> Standby mode control

> Analog input

_

l—(

Input control

L
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12.4 AC Characteristics

12.4.1 Main Clock Input Characteristics
(Vec =2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Pin o Value .
Parameter Symbol Conditions - Unit Remarks
name Min Max
Ve 4.5V 4 48 MHz When crystal oscillator is
Vee<d.5V 4 20 connected
Input frequency Fen -
Ve 4.5V 4 48 MHz When using external
Vce<4.5V 4 20 clock
X0 Veez 4.5V 20.83 250 When using external
Input clock cycle tevin X1 ns
Vce<4.5V 50 250 clock
Input clock pulse width - Pwiltevun 45 55 % When using external
Pwi/teyvin clock
Input clock rising time and | tcr ) ) 5 ns When using external
falling time ter clock
Fem - - - 40 MHz Master clock
Base clock
Internal operating Fec - - - 40 MHz (HCLK/FCLK)
%1
clock Fero - - - 40 MHz APBO bus clock*?
frequency 5
Fcpa - - - 40 MHz APB1 bus clock*
Fep2 - - - 40 MHz APB2 bus clock*’
Base clock
tevee - - 25 - ns
Internal operating (HCLK/FCLK) 5
clock** tevero - - 25 - ns APBO bus clock*
cycle time teveps - - 25 - ns APB1 bus clock*’
tevepe - - 25 - ns APB2 bus clock*’

*1: For more information about each internal operating clock, see "Chapter 2-1: Clock" in "FM3 Family Peripheral Manual".
*2: For about each APB bus which each peripheral is connected to, see "8. Block Diagram" in this datasheet.

teriH
08 xVee - 0.8 xVce / ----- 0.8 xVee
X0 / K 0.2 x Ve A4+ 0.2 x Vee
B Pwn o Pw
fcr tcr
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12.4.8 External Bus Timing

External bus clock output characteristics

MB9A110A/MB9A110 Series

(Vcc =2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

: - Value )
Parameter Symbol Pin name Conditions - Unit
Min Max
Outout f ‘ Vee24.5V - 40 MHz
utput rrequenc
putfrequency cvers Vee < 4.5V - 32 MHz
MCLKOUT
.. . Vcc 245V 25 - ns
Minimum clock cycle time -
Vee <45V 31.25 - ns

Note: The external bus clock output is a divided clock of HCLK. For more information about setting of clock divider,

see "Chapter 12: External Bus Interface" in "FM3 Family Peripheral Manual"
When external bus clock is not output, this characteristic does not give any effect on external bus operation.

fevcle
08 x Ve £~ 0.8 x Vee
MCLKOUT / 0.2 x Voo
External bus signal input/output characteristics
(Vcc =2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)
Parameter Symbol Conditions Value Unit Remarks
Vin 0.8 X Vcc \%
Signal input characteristics
Vi 0.2 x Vce \Y
VOH 08 X VCC V
Signal output characteristics
VOL 0.2 x Vcc V
4 Vi ViH N

Input signal ><

Vie /

y/
Output signal B
><k Vou

VoH

VoH N
VoL A
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tscyc |
scK Vo - Von
/ VoL -
tsHovi
SOT Vo
VoL
tivsLi tsLixi
SIN ave Vi X
x Vi Vi A
Master mode
« {sHsL - {sLsH _
N/ vk
SCK IH IH
Vi \T Vi Vi
tR tS‘HOVE tF —
VoH
SOT
VoL ><
; tvste | tsuixe q
SIN Vin AV
x Vi ViL 4
Slave mode
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MB9A110A/MB9A110 Series

3 tscve X
Vo
SCK X VoL VoL
tsowi ‘Y tsHovi
VOH 7VOH
SOT Vou VoL
¢ tivsLi < tsLixi »
A\ ViH
SIN Vi Vi
Master mode
tsLsh | tsHsL
| > |
SCK Vi Vin| A Vi
S Vi Vi
“«— —
* tF tR » tsHove
Von —Von
SOT VoL XT Vo
tivsLe »le tsuixe
SIN Vi Vi
Vi Vi
Slave mode
*. Changes when writing to TDR register

Document Number: 002-04672 Rev. *B

Page 81 of 110



== CYPRESS MB9A110A/MBIA110 Series

Embedded in Tomorrow™

CSIO (SPI =1, SCINV = 1)
(Vcc = 2.7V 10 5.5V, Vss= OV, Ta = - 40°C to + 105°C)

Pin .. Vce<4.5V Vee 2 4.5V .
Parameter Symbol Conditions - - Unit
y name Min Max Min Max

Serial clock cycle time tscve SCKx 4tcycp - 4tcycp - ns
. SCKx

SCK |— SOT delay time tsiow SOTx -30 +30 -20 +20 ns
SCKx

SIN — SCK 1 setup time tivshi SINX Master mode 50 - 30 - ns
SCKx

SCK T—SIN hold time tshix SINK 0 - 0 - ns

SOT — SCK 1 delay ti t SCKx 2tcycp - 30 | - 2teycp - 30 | - ns

1 delay time SOVHI SOTx ycp ycp

Serial clock "L" pulse width tsLsH SCKx 2tcycp-10 | - 2tcycp-10 | - ns

Serial clock "H" pulse width tsHsL SCKx tcycp+10 | - tcycp+10 | - ns
. SCKx

SCK | — SOT delay time tsiove SOTx - 50 - 30 ns
SCKx

SIN — SCK 1 setup time tivse . Slave mode 10 - 10 - ns
B SCKx

SCK T—> SIN hold time tsHixe SINX 20 - 20 - ns

SCK falling time tF SCKx - 5 - 5 ns

SCKrising time tR SCKX - 5 - 5 ns

Notes:
B The above characteristics apply to CLK synchronous mode.

Btcycp indicates the APB bus clock cycle time.
About the APB bus number which Multi-function serial is connected to, see “8. Block Diagram” in this datasheet.

B These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.

EWhen the external load capacitance C = 30pF.
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MB9A110A/MB9A110 Series

Embeddcd in Tomorrow™

12.4.12 Quadrature Position/Revolution Counter timing

(Vec = 2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

. Value .
Parameter Symbol Conditions - Unit
Min Max
AIN pin "H" width tanL -
AIN pin "L" width taLL -
BIN pin "H" width tBHL -
BIN pin "L" width teLL -
BIN rise time from
AIN pin "H" level tausu PC_Mode2 or PC_Mode3
AIN fall time from
BIN pin "H" level teuap PC_Mode2 or PC_Mode3
BIN fall time from
AIN pin "L" level tapBD PC_Mode2 or PC_Mode3
AIN rise time from
BIN pin "L" level tapau PC_Mode2 or PC_Mode3
AIN rise time from .
BIN pin "H" level tsuau PC_Mode2 or PC_Mode3 2tcvep - ns
BIN fall time from
AIN pin "H" level tausp PC_Mode2 or PC_Mode3
AIN fall time from
BIN pin "L" level tspaD PC_Mode2 or PC_Mode3
BIN rise time from
AIN pin "L" level tapBU PC_Mode2 or PC_Mode3
ZIN pin "H" width tzuL QCR:CGSC ="0"
ZIN pin "L" width tzL QCR:CGSC ="0"
AIN/BIN rise and fall time from ) o
determined ZIN level tzace QCRCGSC ="1
Determined ZIN level from AIN/BIN . Cwam
rise and fall time theez QCR:CGSC="1

*: tevep indicates the APB bus clock cycle time.
About the APB bus number which Quadrature Position/Revolution Counter is connected to, see "8. Block Diagram" in this

datasheet.
< tAHL R < tAaLL
w P U P PP PPN R AP
) tausu g ) tBUAD g tADBD tBDAU g
A — O P U PP
t """"""""" | e— t """"""""" /
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Definition of 12-bit A/D Converter Terms

H Resolution : Analog variation that is recognized by an A/D converter.

M Integral Nonlinearity : Deviation of the line between the zero-transition point
(0b000000000000+——0b000000000001) and the full-scale transition point
(0b111111222110+——0b111111111111) from the actual conversion characteristics.

B Differential Nonlinearity ~ : Deviation from the ideal value of the input voltage that is required to change the
output code by 1 LSB.

Integral Nonlinearity Differential Nonlinearity
OXFFF+
Actual conversion _
OxFEE+  characteristics OX(N+1)T Actual conversion
{1 LSB(N-1) + Vz1} characteristics
OXFFD}
Vst -
Ideal characteristics
- ! (Actually- | OxN-+
2 | i measured E_
5 : value) 3
© 0x004-+ ; t NT -
3 : : (Actually-measured 8
h— : ] [e))
& 0x003+ A value) 8 ox(N-1)1 VineayT
| \Actual conversion 5 [ (Actually-measured
i - i value)
0x002-+ characteristics : VT
Ideal characteristics (Actually-measured
0x001+ 0x(N-2) ‘ value)
Vzr (Actually-measured value) Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input
. . - Vnt - {1ILSB X (N-1)+V
Integral Nonlinearity of digital output N = - § (N-1) + Vzr} [LSB]

1LSB

Differential Nonlinearity of digital output N = Voent-Vnr 4 [LSB]

1LSB
— VFST _ VZT
1Lse = 4094
N . A/D converter digital output value.
Vzr : Voltage at which the digital output changes from 0x000 to 0x001.
Vest : Voltage at which the digital output changes from OxFFE to OxFFF.
Vit : Voltage at which the digital output changes from Ox(N — 1) to OxN.
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14.Package Dimensions

Package Type

Package Code

LQFP

100

LQI100

LQI100-02 , 100 Lead Plastic Low Profile Quad Flat Package

DlA

AAARARAARAAAARARAARRRARN | | ]

RAARAAARAAAANAAARAAAAAAAA

—_—— e —

CEEREEEEEREL] CEEREEEEEELL!

A
A
=)
il
12 @
, I

L ELLL!

D —

IGEELL:

E
Ai

——————— ElE
= RA
DETAIL X
{EELL
N AAA
O [btb[c[AB[D]
b Twa@Ic[~E0[00] A A c
b
SECTION AA"

SEATING
PLANE

NOTES

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS ( mm)

ADATUM PLANE H IS LOGATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.

/ANTO BE DETERMINED AT SEATING PLANE C.
A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.

DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

ADETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED

WITHIN THE ZONE INDICATED.
AREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY

SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST

FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER

SECTIONS OF THE MOLDER BODY.

ADIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (5) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b

MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOQT.

ATHESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD

BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO

THE LOWEST POINT OF THE PACKAGE BODY.

PACKAGE LQI100-02
SYMBOL MIN. | NOM. | MAX.
A — | — | 170
Al 000 [ — | 020
b 0417 | 022 | 0.27
[ 009 | — | 020
D 16.00 BSC.
D1 14.00 BSC.
[ 0.50 BSC
E 16.00 BSC.
E1 14.00 BSC.
L 045 | 060 | 0.75
L1 030 | 050 | 0.70
aaa — | — | 020
bbb — [ — | o.10
ccc — | — | 0.08
ddd — | — | 0.08
N 100

Rev.A
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Package Type

Package Code

LQFP 80

LQHO080

MB9A110A/MB9A110 Series

LQH080-02 , 80 Lead Plastic Low Profile Quad Flat Package

DA
AARAARARAAARARAARAAA
2 | E
I = g
| = L a4
! =
| == DETAIL X
4x LN
A [obo[c]aB]D]
SEEOEEIE)N Ac

b
) A PLANE

[O]ex]c]
PACKAGE LQH080-02 NOTES
SYMBOL MIN. | NOM. | MAX. 1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS ( mm)
A —T=T17 ATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 005 | — | 015 A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
\TO BE DETERMINED AT SEATING PLANE C.
b 07 | 02 | o7 /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
¢ 000 | — | 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 14.00 BSC. AT DATUM PLANE H.
D1 12.00 BSC. A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
050 B5C WITHIN THE ZONE INDICATED.
i : A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
E 14.00 BSC. SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1 12.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
L 045 | 060 | 075 A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION, THE DAMBAR
L1 0.30 | 050 | 0.70 PROTRUSION (§) SHALL NOT GAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
aaa — | — | 020 THE LOWER RADIUS OR THE LEAD FQOT.
bbb — | — | 010 A\NTHESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
cee — | — |0 1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
ddd — [ — 1 008 THE LOWEST POINT OF THE PACKAGE BODY.
N 80
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Package Type Package Code
LQFP 64 LQG064
LQGO64 , 64 Lead Plastic Low Profile Quad Flat Package
D] A
I
AAAAARAAAARAAAAA
[
| ' - |
o | | |
[ | | e
o | |
[ | | e
] ! e |
o | - |
Tt -] E]
[ H Fr— B N
o | - |
o - |
A o i 1 - |
= O | = DETAIL X
N /o H =]
|
1
HHHHHHH? ELLEL
12
[e] N ~ LB
ax — =
Q[bbo[C]AB
. [CEEmE b B [CTAB) N
$[aa@[c[AEO[0O)] A\
””” b
SECTION AA'
I SEATING
\\ P A~ PLANE
PACKAGE LQG064 NOTES
SYMBOL MIN. | NOM. | MAX. 1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm)
A — | — 170 /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 000 | — | 020 A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 027 | 032 | 037 /ANTO BE DETERMINED AT SEATING PLANE C.
: : : /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
c 009 | — | 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 14.00 BSC. AT DATUM PLANE H.
D1 12.00 BSC. A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
0.65 BSC WITHIN THE ZONE INDICATED.
hd . A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
14.00 BSC. SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1 12.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
L 045 | 080 | 075 SECTIONS OF THE MOLDER BODY.
: : : A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 0.30 | 050 | 0.70 PROTRUSION (8) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
aaa — | — | 020 THE LOWER RADIUS OR THE LEAD FOOT.
bbb — | — | 010 A\THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
oce — | — |00 AO\A IS DEFINED AS THE DISTANGE FROM THE SEATING PLANE TO
ddd — [ — T o013 THE LOWEST POINT OF THE PACKAGE BODY.
N 48
Rev. A
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Page Section Change Results
9 PACKAGES Deleted FPT-64P-M24, FPT-64P-M23, FPT-80P-M21, FPT-100P-M20
44, 46 1/0 CIRCUIT TYPE Added the description of I°C to the type of E, F and |
44, 45 1/0 CIRCUIT TYPE Added about +B input
51 HANDLING DEVICES Added "Stabilizing power supply voltage"
51 HANDLING DEVICES Added the following description
Crystal oscillator circuit "Evaluate oscillation of your using crystal oscillator by your mount board."
52 CH:'TDI\ilr?LING DEVICES Changed the description
53 BLOCK DIAGRAM Modified the block diagram
Changed to the following description
54 MEMORY SIZE See "Memory size" in "PRODUCT LINEUP" to confirm the memory size.
55 MEMORY MAP Modified the area of "External Device Area"
Memory map(1)
56, 57 msr,\:é)rs\r(nel\lﬂ;izp)(@ Added the summary of Flash memory sector and the note
Added the Clamp maximum current
64, 65 ELAElg:s T)Elt(-e: A'\/ITaiil;lﬁF:nAg;liEnF;;STICS Added the output current of P80 and P81
) Added about +B input
ELECTRICAL CHARACTERISTICS Modified the mi‘nimum vqlue of Analog reference voltage
66 2. Recommended Operation Conditions Added Smoothing capacitor
) Added the note about less than the minimum power supply voltage
ELECTRICAL CHARACTERISTICS Changed the table format
L Added Main TIMER mode current
67, 68 3. DC Characteristics
(1) Current rating Added Flash Memory Current
Moved A/D Converter Current
ELECTRICAL CHARACTERISTICS
71 4. AC Characteristics Added Frequency stability time at Built-in high-speed CR
(3) Built-in CR Oscillation Characteristics
ELECTRICAL C.HA.RACTERISTICS Added Main PLL clock frequency
2 4. AC Characteristics Added the figure of Main PLL connection
(4-1)(4-2) Operating Conditions of Main PLL
ELECTRICAL C.HA.RACTERISTICS Added Time until releasing Power-on reset
3 4. AC Characteristics Changed the figure of timing
(6) Power-on Reset Timing
ELECTRICAL CHARACTERISTICS
75-77 4. AC Characteristics Modified Data output time
(7) External Bus Timing
ELECTRICAL CHARACTERISTICS Modified from UART Timing to CSIO/UART Timing
82-89 4. AC Characteristics Changed from Internal shift clock operation to Master mode
(8) CSIO/UART Timing Changed from External shift clock operation to Slave mode
Added the typical value of Integral Nonlinearity, Differential Nonlinearity, Zero
% ELECTRICAL CHARACTERISTICS transition voltage and Full-scale transition voltage
5. 12hit A/D Converter Modified Stage transition time to operation permission
Modified the minimum value of Reference voltage
ELECTRICAL CHARACTERISTICS
101 9. Return Time from Low-Power Consumption Added Return Time from Low-Power Consumption Mode
Mode
105 ORDERING INFORMATION Change to full part number
106 PACKAGE DIMENSIONS Deleted FPT-64P-M24, FPT-64P-M23, FPT-80P-M21, FPT-100P-M20

Note: Please see “Document History” about later revised information.

Document Number: 002-04672 Rev. *B

Page 108 of 110




