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The following document contains information on Cypress products. The document has the series
name, product name, and ordering part numbering with the prefix “MB”. However, Cypress will
offer these products to new and existing customers with the series name, product nhame, and
ordering part number with the prefix “CY”.

How to Check the Ordering Part Number

1. Goto www.cypress.com/pcn.

2. Enter the keyword (for example, ordering part number) in the SEARCH PCNS field and click
Apply.

3. Click the corresponding title from the search results.

4. Download the Affected Parts List file, which has details of all changes

For More Information
Please contact your local sales office for additional information about Cypress products and
solutions.

About Cypress

Cypress is the leader in advanced embedded system solutions for the world's most innovative
automotive, industrial, smart home appliances, consumer electronics and medical products.
Cypress' microcontrollers, analog ICs, wireless and USB-based connectivity solutions and reliable,
high-performance memories help engineers design differentiated products and get them to market
first. Cypress is committed to providing customers with the best support and development
resources on the planet enabling them to disrupt markets by creating new product categories in
record time. To learn more, go to www.cypress.com.
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MB9A110A/MB9A110 Series
32-bit ARM® Cortex®-M3

FM3 Microcontroller

The MB9A110A/MB9A110 Series are highly integrated 32-bit microcontrollers that target for high-performance and cost-sensitive

embedded control applications.

The MB9A110A Series are based on the ARM® Cortex®-M3 Processor and on-chip Flash memory and SRAM, and peripheral
functions, including Motor Control Timers, ADCs, Communication Interfaces (UART, CSIO, I2C, LIN).

The products which are described in this datasheet are placed into TYPEL product categories in “FM3 Family Peripheral Manual”.

Features

32-bit ARM® Cortex®-M3 Core
B Processor version: r2pl
B Up to 40 MHz Frequency Operation

Hintegrated Nested Vectored Interrupt Controller (NVIC): 1
NMI (non-maskable interrupt) and 48 peripheral interrupts
and 16 priority levels

W 24-bit System timer (Sys Tick): System timer for OS task
management

On-chip Memories

[Flash memory]

B Up to 512 Kbyte

B Read cycle: 0 wait-cycle

B Security function for code protection

[SRAM]

This Series contain a total of up to 32 Kbyte on-chip SRAM.
On-chip SRAM is composed of two independent SRAM
(SRAMO, SRAM1). SRAMO is connected to |-code bus and
D-code bus of Cortex-M3 core. SRAML1 is connected to System
bus.

B SRAMO: Up to 16 Kbytes
B SRAM1: Up to 16 Kbytes

Multi-function Serial Interface (Max 8 channels)

M4 channels with 16 stepsx9bit FIFO (ch.4-ch.7), 4 channels
without FIFO (ch.0-ch3)

B Operation mode is selectable from the followings for each
channel.
O UART
oCsSIO
OLIN
ol2C

Cypress Semiconductor Corporation
Document Number: 002-04672 Rev. *D

» 198 Champion Court .

[UART]

HFull duplex double buffer

H Selection with or without parity supported
HBuilt-in dedicated baud rate generator

B External clock available as a serial clock

B Hardware Flow control : Automatically control the
transmission by CTS/RTS (only ch.4)*

B \Various error detection functions available (parity errors,
framing errors, and overrun errors)
* MBOAF111LA, F112LA, F114LA, F112L and F114L do not
support Hardware Flow control

[CSIO]

EFull duplex double buffer

HBuilt-in dedicated baud rate generator

B Overrun error detection function available

[LIN]

HLIN protocol Rev.2.1 supported

HFull duplex double buffer

W Master/Slave mode supported

HLIN break field generation (can be changed 13- 16bit length)

HLIN break delimiter generation (can be changed 1 - 4bit
length)

W Various error detection functions available (parity errors,
framing errors, and overrun errors)

[1°C]
Standard-mode (Max 100 kbps) / Fast-mode (Max 400 kbps)
supported

San Jose, CA 95134-1709 - 408-943-2600
Revised June 12, 2017
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External Bus Interface*

B Supports SRAM, NOR Flash device

B Up to 8 chip selects

W 8-/16-hit Data width

B Up to 25-bit Address bit

HEMaximum area size: Up to 256 Mbytes
B Supports Address/Data multiplex

B Supports external RDY function
* MBOAF111LA, F112LA and F114LA do not support
External Bus Interface

DMA Controller (8 channels)
The DMA Controller has an independent bus from the CPU, so
CPU and DMA Controller can process simultaneously.

W8 independently configured and operated channels

B Transfer can be started by software or request from the
built-in peripherals

B Transfer address area: 32bit (4 Gbytes)

ETransfer mode: Block transfer/Burst transfer/Demand
transfer

HTransfer data type: byte/half-word/word
B Transfer block count: 1 to 16
B Number of transfers: 1 to 65536

A/D Converter (Max 16 channels)

[12-bit A/D Converter]

B Successive Approximation type

HBuilt-in 3units*

HConversion time: 1.0 ys@5 V

W Priority conversion available (priority at 2levels)
B Scanning conversion mode

HBuilt-in FIFO for conversion data storage (for SCAN
conversion: 16 steps, for Priority conversion: 4steps)
* MBOAF111LA, F112LA, F114LA built-in 2units

Base Timer (Max 8 channels)
Operation mode is selectable from the followings for each
channel.

W 16-bit PWM timer

W 16-bit PPG timer

W 16-/32-bit reload timer
W 16-/32-bit PWC timer

Document Number: 002-04672 Rev. *D
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Multi-function Timer (Max 2 units)
The Multi-function timer is composed of the following blocks.

W 16-bit free-run timer x 3 ch/unit

B Input capture x 4 ch/unit

HOutput compare x 6 ch/unit

B A/D activation compare x 3 ch/unit
B \Waveform generator x 3 ch/unit

W 16-bit PPG timer x 3 ch/unit

The following function can be used to achieve the motor
control.

EPWM signal output function

B DC chopper waveform output function
HDead timer function

M Input capture function

B A/D converter activate function

EDTIF (Motor emergency stop) interrupt function

Quadrature Position/Revolution Counter (QPRC)

(Max 2 units)

The Quadrature Position/Revolution Counter (QPRC) is used
to measure the position of the position encoder. Moreover, it is
possible to use up/down counter.

HThe detection edge of the three external event input pins AIN,
BIN and ZIN is configurable.

M 16-bit position counter
W 16-bit revolution counter

B Two 16-bit compare registers

Dual Timer (32-/16-bit Down Counter)

The Dual Timer consists of two programmable 32-/16-bit down
counters.

Operation mode is selectable from the followings for each timer
channel.

B Free-running
H Periodic (=Reload)
HOne-shot

Watch Counter

The Watch counter is used for wake up from Low-Power
Consumption mode.

M Iinterval timer: up to 64 s(Max)@ Sub Clock: 32.768 kHz

Page 2 of 111
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Watch dog Timer (2 channels)
A watchdog timer can generate interrupts or a reset when a
time-out value is reached.

This series consists of two different watchdogs, a "Hardware"
watchdog and a "Software" watchdog.

The "Hardware" watchdog timer is clocked by the built-in
low-speed CR oscillator. Therefore, the "Hardware" watchdog
is active in any low-power consumption modes except STOP
modes.

External Interrupt Controller Unit
B Up to 16 external interrupt input pins

HInclude one non-maskable interrupt (NMI) input pin

General-Purpose I/O Port

This series can use its pins as general-purpose 1/O ports when
they are not used for external bus or peripherals. Moreover, the
port relocate function is built in. It can set which 1/O port the
peripheral function can be allocated to.

H Capable of pull-up control per pin

H Capable of reading pin level directly

HBuilt-in the port relocate function

B Up to 83 fast General Purpose 1/0 Ports@ 100 pin Package

B Some ports are 5V tolerant /0 (MBOAF115MA/NA,
MB9AF116MA/NA only)
Please see "Pin Description” to confirm the corresponding
pins.

CRC (Cyclic Redundancy Check) Accelerator

The CRC accelerator calculates the CRC which has a heavy
software processing load, and achieves a reduction of the
integrity check processing load for reception data and storage.

CCITT CRC16 and IEEE-802.3 CRC32 are supported.
BCCITT CRC16 Generator Polynomial: 0x1021
HIEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

Clock and Reset

[Clocks]
Selectable from five clock sources (2 external oscillators, 2
built-in CR oscillators, and Main PLL).

EMain Clock: 4 MHz to 48 MHz
B Sub Clock: 32.768 kHz
HBuilt-in High-speed CR Clock: 4 MHz

HBuilt-in Low-speed CR Clock: 100 kHz

HEMain PLL Clock

Document Number: 002-04672 Rev. *D
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[Resets]

HReset requests from INITX pin
HPower-on reset

B Software reset

EWatchdog timers reset

B[ ow-voltage detector reset

HClock Supervisor reset

Clock Super Visor (CSV)
Clocks generated by built-in CR oscillators are used to
supervise abnormality of the external clocks.

B External clock failure (clock stop) is detected, reset is
asserted.

B External frequency anomaly is detected, interrupt or reset is
asserted.

Low-Voltage Detector (LVD)

This Series includes 2-stage monitoring of voltage on the VCC.
When the voltage falls below the voltage that has been set,
Low-Voltage Detector generates an interrupt or reset.

HLVD1: error reporting via interrupt

H|VD2: auto-reset operation

Low-Power Consumption Mode

Three Low-Power Consumption modes supported.
ESLEEP

BTIMER

BSTOP

Debug
B Serial Wire JTAG Debug Port (SWJ-DP)

B Embedded Trace Macrocells (ETM)*
*: Mb9AF111LA/MA, F112LA/MA, F114LA/MA, F115MA and
F116MA support only SWJ-DP.

Power Supply
BVCC =2.7 Vto 5.5 V: Correspond to the wide range voltage.

Page 3 of 111
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1. Product Lineup

Memory Size

MB9A110A/MB9A110 Series

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

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

ch.0 to ch.3: No FIFO

MB9AF112LA/MA/NA MBO9AF114LA/MA/NA
Product name MBO9AF111LA/MA/NA MBOAF112L MBIAF114L
On-chip Flash memory 64 Kbytes 128 Kbytes 256 Kbytes
On-chip SRAM 16 Kbytes 16 Kbytes 32 Kbytes
Product name MB9AF115MA/NA MB9AF116MA/NA
On-chip Flash memory 384 Kbytes 512 Kbytes
On-chip SRAM 32 Kbytes 32 Kbytes
Function
MBO9AF111LA MB9AF111MA MB9YAF111NA
MB9AF112LA MB9AF112MA MB9AF112NA
Product name MBO9AF114LA MBOY9AF114MA MB9AF114NA
MBOYAF112L MB9AF115MA MB9AF115NA
MB9AF114L MB9AF116MA MB9AF116NA
Pin count 64 80 100
Cortex-M3
cPU | Freq. 40 MHz
Power supply voltage range 27Vto55V
DMAC 8 ch.
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
8 ch. (Max)

Base Timer

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

Watchdog timer

1 ch. (SW) + 1 ch. (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 9 ch. (2 units) 12 ch. (3 units) 16 ch. (3 units)
CSV (Clock Super Visor) Yes
LVD (Low-Voltage Detector) 2 ch.

. 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/O 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.

Document Number: 002-04672 Rev. *D
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MB9A110A/MB9A110 Series

2. Packages
MBOAF111MA MBOAF111NA
MBOAF111LA MBOAF112MA MBOAF112NA
package Productname | \iaoaF1121 A mggﬁgﬁit MBOAF114MA MBOAF114NA
MBOAF114LA MB9AF115MA MBOAF115NA
MBOAF116MA MBOAF116NA
LQFP:LQDO064 (0.5 mm pitch) o) - - -
LQFP:LQGO64 (0.65 mm pitch) 0 o - -
QFN :VNCO064 (0.5 mm pitch) ©] - - -
LQFP:LQHO080 (0.5 mm pitch) - - ©] -
LQFP:LQIL00 (0.65 mm pitch) - - - o
QFP :PQH100 (0.65 mm pitch) - - - o]
BGA :LBC112 (0.8 mm pitch) - - - o*

O: Supported

* MB9AF115NA, MB9AF116NA are planning

Note:

- Referto “14. Package Dimensions” for detailed information on each package.

Document Number: 002-04672 Rev. *D
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3. Pin Assignment
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P50/INTO0_O/AINO_2/SIN3_1/RTO10_0/MADATA00_1 | 2 74 | P20/INT05_0/CROUT_O/AIN1_1/MAD24_1
P51/INTOL_O/BINO_2/SOT3_1/RTO11 O/MADATAOL 1| 3 73 | P21/SINO_O/INTO6_1/BINI_1
P52/INT02_0/ZINO_2/SCK3_1/RTO12_OIMADATA02 1 | 4 72 | P22/SOTO_O/TIOB7_V/ZIN1_1
P53/SING_O/TIOAL_2/INTO7_2/RTO13_O/MADATA03 1| 5 71 | P23/SCKO_O/TIOA7_L/RTO00_1
P54/SOT6_O/TIOB1_2/RTO14_OIMADATA04 1| 6 70 | PAF/AN1S/ADTG_S/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/MADATA06_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_O/TIOB2_1/SOT6_L/INT05_2/MADATA09_1 | 11 65 | PIA/AN10/SIN4_1/INTO5_1/IC00_1/MAD18_1
P33/INT04_0/TIOB3_L/SING_UADTG_6/MADATAL0_1 | 12 LQFP -100 64 | P19/ANOY/SCK2_2/MAD17_1
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P39/DTTIOX_O/ADTG_2 | 18 58 | P16/ANO6/SCKO_1/MAD14_1
P3AIRTO00_O/TIOAD_1 | 19 57 | P15/ANOS/SOTO_1/IC03_2/MAD13_1
P3B/RTOOL O/TIOAL 1| 20 56 | P14/ANO4/SINO_LINT03_1/IC02_2/MAD12_1
P3C/IRTO02_ OTIOA2 1 | 21 55 | P13/ANO3/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_LFRCKO_2/MAD09_1
P3F/RTO05_O/TIOAS 1| 24 52 | P10/ANOO
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P41TIOA1_O/RTO11_1/INT13_1

P42/TIOA2_0/RTO12_1

P44/TIOA4_0/RTO14_1/MADOO_1

PA43/TIOA3_0/RTO13_VADTG_7

P49/TIOB0_0/IC10_1/AINO_1/SOT3_2/MAD03_1
P4D/TIOB4_O/FRCK1_1/SOT7_1/BIN1_2/MADO7_1

P40/TIOA0_O/RTO10_1/INT12_1
PA4E/TIOB5_0/INTO6_2/SIN7_1/ZIN1_2/MADO8_1

P45/TIOAS_O/RTO15_1/MADO1_1

P4B/TIOB2_0/IC12_1/ZINO_1/MADO5_1

P48/DTTI1X_1/INT14_1/SIN3_2/MAD02_1

P4C/TIOB3_0/IC13_1/SCK7_L/AIN1_2/MADO6_1

P4A/TIOB1_0/IC11_1/BINO_1/SCK3_2/MADO4_1

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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P51/INTO1_0/BINO_2/SOT3_L/RTO11_O/MADATAOL_1
P52/INT02_0/ZINO_2/SCK3_1/RTO12_O/MADATA02_1
P53/SIN6_O/TIOAL_2/INTO7_2/RTO13_O/MADATA03_1
P54/SOT6_O/TIOB1_2/RTO14_0/MADATA04_1
P55/SCK6_0/ADTG_1/RTO15_O/MADATAQS_1
PS6/INT08_2/DTTI1X_O/MADATA0G_1
P30/AINO_O/TIOBO_1/INTO3_2/MADATAO7_1
P31/BINO_O/TIOB1_1/SCK6_1/INT04_2/MADATA08_1
P32/ZINO_O/TIOB2_1/SOT6_L/INTO05_2/MADATA09_1
P33/INT04_0/TIOB3_1/SING_1/ADTG_6/MADATAL0_1
P34/FRCK0_O/TIOB4_L/MADATALL_1
P35/IC03_O/TIOB5_L/INTO08_LIMADATAL2_1
P36/IC02_0/SINS_2/INT09_L/MADATAL3_1
P37/IC01_0/SOT5_2/INT10_/MADATAL4_1
P38/IC00_0/SCK5_2/INT11_1/MADATAI5_1
P39/DTTIOX_O/ADTG_2

P3ARTO00_O/TIOAO_L

P3B/RTO01_O/TIOAL_1

P3C/RTO02_O/TIOA2_1

P3D/RTO03_OITIOA3_1

(TOP VIEW)
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P22/SOT0_O/TIOB7_1/ZIN1_1
P23/SCK0_O/TIOA7_1/RTO00_1
PIF/AN15/ADTG_S/FRCKO_LIMAD23_1
PIE/AN14/RTS4_1/DTTIOX_1/MAD22_1
PID/AN13/CTS4_1/IC03_1/MAD21_1
PIC/AN12/SCK4_1/IC02_LIMAD20_1
P1B/AN11/SOT4_1/ICO1_1/MAD19_1
P1A/AN10/SINA_L/INT05_1/IC00_1/MAD18_1
P19/ANO9/SCK2_2/MAD17_1
P18/ANO8/SOT2_2/MAD16_1

AVSS

AVRH

Avce

P17/ANO7/SIN2_2/INT04_1/MAD15_1

P16/ANO6/SCKO_1/MAD14_1
P15/ANOS/SOTO_1/IC03_2/MAD13_1
P14/ANO4/SINO_1/INT03_1/IC02_2/MAD12_1
P13/ANO3/SCK1_1/ICO1_2/MAD11_1
P12/AN02/SOT1_1/IC00_2/MAD10_1
PLUANOL/SINI_1/INT02_1/FRCKO_2/MADO9_1

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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vce
P50/INTO00_O/AINO_2/SIN3_1/RTO10_0/MADATAQ0_1
PSUINTOL_O/BINO_2/SOT3_L/RTO11_O/MADATAOL 1
P52/INT02_0/ZINO_2/SCK3_1/RTO12_O/MADATA02_1
P53/SIN6_O/TIOAL_2/INTO7_2/RTO13_O/MADATA03_1
P54/SOT6_O/TIOB1_2/RTO14_O/MADATAO4_1
P55/SCK6_0/ADTG_1/RTO15_O/MADATAO5_1
P56/INT08_2/DTTI1X_O/MADATA06_1
P30/AINO_O/TIOBO_L/INT03_2/MADATA07_1
P31/BINO_O/TIOB1_1/SCK6_L/INTO04_2/MADATA08_1
P32/ZINO_0/TIOB2_1/SOT6_1/INT05_2/MADATA09_1
P33/INT04_0/TIOB3_1/SIN6_UADTG_6/MADATAL0_1
P39/DTTIOX_0/ADTG_2

P3AIRTO00_0/TIOAD_1

P3B/RTO01_O/TIOAL 1

P3C/RTO02_0/TIOA2_1

P3D/RTO03_0/TIOA3 1

P3E/RTO04_O/TIOA4_1

P3F/RTO05_O/TIOAS_1

vss

VSs

P81
P80
vcc

P61/SOT5_0/TIOB2_2

P60/SIN5_O/TIOA2_2/INT15_1/MRDY_1

(TOP VIEW)

P63/INTO3_O/MWEX_1

P62/SCK5_0/ADTG_3/MOEX_1

POF/NMIX/CROUT_1

POE/CTS4_0/TIOB3_2/IC13_0/MD!

1

QM1
QM

POC/SCK4_0/TIOA6_1/IC11_0/MALE_1

POD/RTS4_0/TIOA3_2/IC12_0/MD!

0_1

POB/SOT4_0/TIOB6_1/IC10_0/MCSX0_1

POA/SIN4_O/INT00_2/FRCK1_0/MCSX1_1

PO7/ADTG_O/MCLKOUT_1

P04/TDO/SWO

PO3/TMS/SWDIO

PO2/TDI/MCSX6_1
POUTCK/SWCLK

POO/TRSTX/MCSX7_1

80

78

76

75

74

73

72

71

70

69

68

67

66

65

64

63

62
61

LQFP - 80

P20/INT05_0/CROUT_O/AIN1_1/MAD24_1
P21/SINO_O/INT06_1/BIN1_1
P22/SOTO_O/TIOB7_1/ZIN1_1
P23/SCKO_O/TIOA7_1
P1B/AN11/SOT4_1/ICO1_1/MAD19_1
P1A/AN10/SIN4_1/INTO5_1/IC00_1/MAD18 1
P19/AN09/SCK2_2/MAD17_1
P18/AN08/SOT2_2/MAD16_1

AVSS

AVRH

Avce

P17/ANO7/SIN2_2/INT04_1/MAD15_1
P16/ANOB/SCKO_L/MAD14_1
P15/AN05/SOTO0_1/IC03_2/MAD13_1
P14/AN04/SINO_L/INT03_1/IC02_2/MAD12_1
P13/AN03/SCK1_1/IC01_2/MAD11_1
P12/AN02/SOT1_1/IC00_2/MAD10_1
P1UANOL/SINL_L/INT02_L/FRCKO_2/MADO9_1
P10/ANOO

vce

22
2

3

24

25

26

27

28

29
30
31

32
33

34
35
36

37

P44/TIOA4_0/MADO0_1

P45/TIOA5_0/MADO1_1

C

VSS
vcc
P46/X0A
PA7IX1A

INITX

P48/DTTI1IX_1/INT14_1/SIN3_2/MADO2_1

P49/TIOB0_0/IC10_1/AINO_1/SOT3_2/MADO3_1

P4A/TIOB1_0/IC11_1/BINO_1/SCK3_2/MADO04_1

PAC/TIOB3_0/IC13_1/SCK7_1/AIN1_2/MADO6_1

P4B/TIOB2_0/IC12_1/ZINO_1/MADO5_1

P4D/TIOB4_0/FRCK1_1/SOT7_1/BIN1_2/MADO07_1

P4E/TIOB5_O/INT06_2/SIN7_1/ZIN1_2/MADO08_1

PEO/MD1

MDO
PE2/X0
PE3/X1

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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P51/INTO1_0/BINO_2/SOT3_1 3 46 | P23/SCKO_O/TIOA7_1
P52/INT02_0/ZINO_2/SCK3_1 4 45 | P19/AN09/SCK2_2
P30/AINO_O/TIOBO_1/INT03_2 5 44 | P18/AN08/SOT2_2
P31/BINO_O/TIOB1_1/SCK6_1/INT04_2 6 43 | AVSS
P32/ZINO_0/TIOB2_1/SOT6_1/INT05_2| 7 42 | AVRH
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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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LBC112

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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4. List of Pin Functions

List of pin numbers

The number after the underscore (

MB9A110A/MB9A110 Series

) 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.

Pin No

LQFP-100

QFP-100

BGA-112

LQFP-80

LQFP-64
QFN-64

Pin name

1/O circuit
type

Pin state
type

1

79

B1

1

VCC

80

C1

P50

INTOO_O

AINO_2

SIN3_1

RTO10_0
(PPG10_0)

MADATAO00_1

81

C2

P51

INTO1_0

BINO_2

SOT3_1
(SDA3_1)

RTO11_0
(PPG10_0)

MADATAO1_1

82

B3

P52

INT02_0

ZINO_2

SCK3_1
(SCL3_1)

RTO12_ 0
(PPG12_0)

MADATAO02_1

83

D1

P53

SIN6_0

TIOAL 2

INTO7_2

RTO13 0
(PPG12_0)

MADATAO03_1

84

D2

P54

SOT6_0
(SDA6_0)

TIOB1_2

RTO14 0
(PPG14_0)

MADATAO04_1

Document Number: 002-04672 Rev. *D

Page 14 of 111



<,

ws CYPRESS

e 4 EMBEDDED IN TOMORROW™

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

85

D3

P55

SCK6_0
(SCL6_0)

ADTG_1

RTO15 0
(PPG14_0)

MADATAO5_1

86

D5

P56

INTO8_2

DTTI1X_ 0

MADATAO06_1

87

El

P30

AINO_O

TIOBO_1

INTO3_2

MADATAO07_1

10

88

E2

10

P31

BINO_O

TIOBL_1

SCK6_1
(SCL6_1)

INTO4_2

MADATAO08_1

11

89

E3

11

P32

ZINO_O

TIOB2_1

SOT6_1
(SDA6_1)

INTO5_2

MADATAO09_1

12

90

E4

12

P33

INTO4_0

TIOB3_1

SIN6_1

ADTG_6

MADATA10_1

13

91

F1

P34

FRCKO_0

TIOB4_1

MADATA11_1

Document Number: 002-04672 Rev. *D
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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

15

93

F3

P36

IC02_0

SIN5_2

INTO9_1

MADATA13_1

16

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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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

H3

18

14

P3E

RTO04 0
(PPGO04_0)

TIOA4 1

J2

19

15

P3F

RTO05_0
(PPGO04_0)

TIOA5_1

25

L1

20

16

VSS

26

J1

vCC

27

Ja

P40

TIOAO_ 0O

RTO10_1
(PPG10_1)

INT12_1

28

L5

P41

TIOA1 O

RTO11 1
(PPG10_1)

INT13_1

29

K5

P42

TIOA2_0

RTO12_ 1
(PPG12_1)

30

J5

P43

TIOA3 0

RTO13_1
(PPG12_1)

ADTG_7

31

H5

21

P44

TIOA4 0

MADOO_1

RTO14 1
(PPG14 1)

32

10

L6

22

P45

TIOA5_0

MADO1_1

RTO15_1
(PPG14_1)

K2

VSS

J3

VSS

H4

VSS
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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

11

L2

23

17

C

12

L4

24

VSS

13

K1

25

18

VCC

14

L3

26

19

P46

X0A

15

K3

27

20

P47

X1A

38

16

K4

28

21

INITX

39

17

K6

29

P48

DTTIIX_ 1

INT14 1

SIN3_2

MADO2_1

40

18

J6

30

22

P49

TIOBO_O

AINO_1

IC10_1

SOT3 2
(SDA3_2)

MADO3_1

41

19

L7

31

23

P4A

TIOB1_0

BINO_1

IC11_1

SCK3_2
(SCL3_2)

MADO4_1

42

20

K7

32

24

P4B

TIOB2_0

ZINO_1

IC12_1

MADO5_1

43

21

H6

33

25

PAC

TIOB3 0

SCK7_1
(SCL7_1)

AIN1_2

IC13_1

MADO6_1

E/I*
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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

22

J7

34

26

P4D

TIOB4_0

SOT7_1
(SDA7_1)

BIN1_2

FRCK1_1

MADO7_1

E/I*

45

23

K8

35

27

P4E

TIOB5_0

INTO6_2

SIN7_1

ZIN1_2

MADOS_1

E/I*

46

24

K9

36

28

MD1

PEO

47

25

L8

37

29

MDO

48

26

L9

38

30

X0

PE2

49

27

L10

39

31

X1

PE3

50

28

L11

40

32

VSS

51

29

K11

41

33

VCC

52

30

Ji1

42

34

P10

ANOO

53

31

J10

43

35

P11

ANO1

SIN1_1

INTO2_1

FRCKO_2

MADO9_1

54

32

J8

44

36

P12

ANO2

SOT1_1
(SDAZL_1)

1C00_2

MAD10_1

K10

VSS

J9

VSS
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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

33

H10

45

37

P13

ANO3

SCK1_1
(SCL1_1)

ICo1_2

MAD11_1

56

34

H9

46

38

P14

ANO4

INTO3_1

IC02_2

SINO_1

MAD12_1

57

35

H7

47

39

P15

ANO5

IC03_2

SOTo_1
(SDAO_1)

MAD13_1

58

36

G10

48

P16

ANO6

SCKO_1
(SCLO_1)

MAD14 1

59

37

G9

49

40

P17

ANO7

SIN2_2

INTO4_1

MAD15_1

60

38

H11

50

41

AVCC

61

39

F11

51

42

AVRH

62

40

Gl1

52

43

AVSS

63

41

G8

53

44

P18

ANO8

SOT2. 2
(SDA2_2)

MAD16_1

64

42

F10

54

45

P19

ANO9

SCK2_2
(SCL2_2)

MAD17_1

H8

VSS
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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

43

F9

55

P1A

AN10

SIN4_1

INTO5_1

IC00_1

MAD18_1

66

44

Ell

56

P1B

AN11

SOT4 1
(SDA4_1)

ICo1_1

MAD19_1

67

45

E10

P1C

AN12

SCcKa 1
(SCL4_1)

IC02_1

MAD20_1

68

46

F8

P1D

AN13

CTS4 1

1C03_1

MAD21_1

69

47

E9

P1E

AN14

RTS4 1

DTTIOX_1

MAD22_1

70

48

D11

P1F

AN15

ADTG_5

FRCKO_1

MAD23_1

B10

VSS

C9

VSS
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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

49

D10

57

46

P23

SCKO0_0
(SCLO_0)

TIOA7_1

RTO00_1
(PPG00_1)

72

50

E8

58

47

P22

SOT0_0
(SDA0_0)

TIOB7_1

ZIN1_1

73

51

Ci1

59

48

P21

SINO_O

INTO6_1

BIN1_1

74

52

C10

60

P20

INTO5_0

CROUT_0

AINL_1

MAD24_1

75

53

All

VSS

76

54

Al10

VCC

77

55

A9

61

49

P00

TRSTX

MCSX7_1

78

56

B9

62

50

P01

TCK

SWCLK

79

57

B11

63

51

P02

TDI

MCSX6_1

80

58

A8

64

52

P03

T™S

SWDIO

81

59

B8

65

53

P04

TDO

SWO

82

60

C8

P05

TRACEDO

TIOA5_2

SIN4_2

INTOO_1

MCSX5_1

D8

VSS
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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

61

D9

P06

TRACED1

TIOB5_2

SOT4 2
(SDA4_2)

INTO1_1

MCSX4_1

84

62

A7

66

PO7

ADTG_0

MCLKOUT_1

TRACED2

SCK4_2
(SCL4_2)

85

63

B7

P08

TRACED3

TIOAQ_2

CTS4 2

MCSX3_1

86

64

Cc7

P09

TRACECLK

TIOBO_2

RTS4 2

MCSX2_1

87

65

D7

67

54

POA

SIN4_0

INT0O_2

FRCK1_0

MCSX1_1

E/I*

88

66

A6

68

55

POB

SOT4 0
(SDA4_0)

TIOB6_1

IC10_0

MCSX0_1

E/I*

89

67

B6

69

56

POC

SCK4 0
(SCL4_0)

TIOA6_1

IC11_0

MALE_1

E/I*

D4

VSS

C3

VSS
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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

68

C6

70

POD

RTS4 0

TIOA3_2

IC12_0

MDQMO_1

91

69

A5

71

POE

CTS4 0

TIOB3_2

IC13 0

MDQM1_1

92

70

B5

72

57

POF

NMIX

CROUT 1

93

71

D6

73

P63

INTO3_0

MWEX_1

94

72

C5

74

58

P62

SCK5_0
(SCL5_0)

ADTG_3

MOEX_1

95

73

B4

75

59

P61

SOT5_0
(SDA5_0)

TIOB2_2

96

74

C4

76

60

P60

SIN5_0

TIOA2_ 2

INT15_1

MRDY_1

E/I*

97

75

A4

7

61

vCC

98

76

A3

78

62

P80

99

7

A2

79

63

P81

I T

100

78

Al

80

64

VSS

*: 5V tolerant I/O on MBO9AF115MA/NA and MB9AF116MA/NA
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List of pin functions
The number after the underscore (*_") in pin names such as XXX_1 and XXX _2 indicates the relocated port number. For these pins,
register (EPFR) to

there are multiple pins that provide the same function for the same channel. Use the extended port function

select the pin.

MB9A110A/MB9A110 Series

Pin No
Module ) Pin name Function LQFP-100 | QFP-100 | BGA-112 | LQFP-80 LQQFFNP--6644
ADC ADTG_0 84 62 A7 66 -
ADTG_1 7 85 D3 7 -
ADTG_2 18 96 F4 13 9
ADTG_3 _ ' 94 72 C5 74 58
ADTG 4 S/r? converter external trigger input i i i _ i
ADTG_5 70 48 D11 - -
ADTG_6 12 90 E4 12 8
ADTG_7 30 8 J5 - -
ADTG_8 - - - - -
ANOO 52 30 J11 42 34
ANO1 53 31 J10 43 35
ANO2 54 32 J8 44 36
ANO3 55 33 H10 45 37
ANO4 56 34 H9 46 38
ANO5 57 35 H7 47 39
ANO6 58 36 G10 48 -
ANO7 A/D converter analog input pin. 59 37 G9 49 40
ANOS ANxx describes ADC ch.xx. 63 41 G8 53 44
ANO09 64 42 F10 54 45
AN10 65 43 F9 55 -
AN11 66 44 E11l 56 -
AN12 67 45 E10 - -
AN13 68 46 F8 - -
AN14 69 47 E9 - -
AN15 70 48 D11 - -
Base Timer | TI0A0 0 27 5 J4 - -
0 TIOAO_1 Base timer ch.0 TIOA pin 19 97 G3 14 10
TIOAO_2 85 63 B7 - -
TIOBO_O 40 18 J6 30 22
TIOBO_1 Base timer ch.0 TIOB pin 9 87 El 9 5
TIOBO_2 86 64 Cc7 - -
Base Timer | TI0A1 0 28 6 L5 - -
! TIOAL1_ 1 Base timer ch.1 TIOA pin 20 98 H1 15 11
TIOAL1 2 5 83 D1 5 -
TIOB1_0 41 19 L7 31 23
TIOB1_1 Base timer ch.1 TIOB pin 10 88 E2 10 6
TIOB1_2 6 84 D2 6 -
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MB9A110A/MB9A110 Series

Pin No
Module Pin name Function LQFP-100 | QFP-100 | BGA-112 | LQFP-80 L(SFFNP-_G?
Base Timer | Tj0A2 0 29 7 K5 - -
2 TIOA2_1 Base timer ch.2 TIOA pin 21 99 H2 16 12
TIOA2_2 96 74 c4 76 60
TIOB2_0 42 20 K7 32 24
TIOB2_1 Base timer ch.2 TIOB pin 11 89 E3 11 7
TIOB2_2 95 73 B4 75 59
Base Timer | TI0A3_0 30 8 J5 - -
3 TIOA3_1 Base timer ch.3 TIOA pin 22 100 G4 17 13
TIOA3_2 90 68 Cé 70 -
TIOB3_0 43 21 H6 33 25
TIOB3_1 Base timer ch.3 TIOB pin 12 90 E4 12 8
TIOB3_2 91 69 A5 71 -
Base Timer | Ti0A4 0 31 9 H5 21 -
4 TIOA4_ 1 Base timer ch.4 TIOA pin 23 H3 18 14
TIOA4 2 - - - - -
TIOB4_0 44 22 J7 34 26
TIOB4_1 Base timer ch.4 TIOB pin 13 91 F1 - -
TIOB4 2 - - - - -
Base Timer | TIOA5 0 32 10 L6 22 -
> TIOA5_1 Base timer ch.5 TIOA pin 24 2 J2 19 15
TIOAS_2 82 60 c8 - -
TIOB5_0 45 23 K8 35 27
TIOB5_1 Base timer ch.5 TIOB pin 14 92 F2 - -
TIOB5_2 83 61 D9 - -
Base Timer | T|0A6_1 Base timer ch.6 TIOA pin 89 67 B6 69 56
6 TIOB6_1 Base timer ch.6 TIOB pin 88 66 A6 68 55
Base Timer TIOA7 O - - - - R
! TIOA7_1 Base timer ch.7 TIOA pin 71 49 D10 57 46
TIOA7 2 - - - - -
TIOB7_0 - - - - -
TIOB7_1 Base timer ch.7 TIOB pin 72 50 E8 58 47
TIOB7_2 - - - - -
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MB9A110A/MB9A110 Series

Pin No
Module Pin name Function LQFP-100 | QFP-100 | BGA-112 | LQFP-80 L(SFFNP-_G?

Debugger SWCLK it;rlijetll wire debug interface clock 78 56 B9 62 50
SWDIO /S;rjif;)luvtvire debug interface data input 80 58 A8 64 52
SWO Serial wire viewer output 81 59 B8 65 53
TCK JTAG test clock input 78 56 B9 62 50
TDI JTAG test data input 79 57 B11 63 51
TDO JTAG debug data output 81 59 B8 65 53
TMS JTAG test mode state input/output 80 58 A8 64 52
TRACECLK Trace CLK output of ETM 86 64 c7 - -
TRACEDO 82 60 Cc8 - -
TRACED1 83 61 D9 - -
TRACED? Trace data output of ETM ” - ~ - -
TRACED3 85 63 B7 - -
TRSTX JTAG test reset input e 55 A9 61 49

External MADOO_1 31 9 H5 21 -

Bus MADO1_1 32 10 L6 22 -
MADO02_1 39 17 K6 29 -
MADO03_1 40 18 J6 30 -
MADO4_1 41 19 L7 31 -
MADO5_1 42 20 K7 32 -
MADO6_1 43 21 H6 33 -
MADO7_1 44 22 J7 34 -
MADO08_1 45 23 K8 35 -
MADO9_1 53 31 J10 43 -
MAD10_1 54 32 J8 44 -
MAD11_1 55 33 H10 45 -
MAD12_1 External bus interface address bus 56 34 H9 46 -
MAD13_1 57 35 H7 47 -
MAD14_1 58 36 G10 48 -
MAD15_1 59 37 G9 49 -
MAD16_1 63 41 G8 53 -
MAD17_1 64 42 F10 54 -
MAD18_1 65 43 F9 55 -
MAD19 1 66 44 E1l 56 -
MAD20_1 67 45 E10 - -
MAD21_1 68 46 F8 - -
MAD22_1 69 47 E9 - -
MAD23_1 70 48 D11 - -
MAD24_1 74 52 C10 60 -
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MB9A110A/MB9A110 Series

g EMBEDDEDIN TOMORROW™
Pin No
Module Pin name Function LQFP-100 | QFP-100 | BGA-112 | LQFP-80 L(SFFNP-_G?

External MCSX0_1 88 66 A6 68 -

Bus MCSX1_1 87 65 D7 67 -
MCSX2_1 86 64 c7 - -
MCSX3_1 85 63 B7 - -

External bus interface chip select
MCSX4_1 output pin 83 61 D9 - -
MCSX5_1 82 60 c8 - -
MCSX6_1 79 57 B11 63 -
MCSX7_1 7 55 A9 61 -
MDQMO_1 External bus interface byte mask 90 68 Cé 70 -
MDQM1_1 signal output 91 69 A5 71 -
MOEX_1 SEigtr(]e;T?;rbgsR r’\t/lerface read enable 04 72 cs 74 )
MWEX_1 SEiztr?;T?cl)rbgsR Xll\t/lerface write enable 93 n D6 73 )
MADATAO00_1 2 80 C1 2 -
MADATAO01_1 3 81 c2 3 -
MADATA02_1 4 82 B3 4 -
MADATA03_1 5 83 D1 5 -
MADATAO04_1 6 84 D2 6 -
MADATAO05_1 7 85 D3 7 -
MADATA06_1 8 86 D5 8 -
MADATAO07_1 ) 9 87 El 9 -
MADATAGE 1 External bus interface data bus 0 . - 10 -
MADATAQ09_1 11 89 E3 11 -
MADATA10_1 12 90 E4 12 -
MADATA11 1 13 91 F1 - -
MADATA12_1 14 92 F2 - -
MADATA13_1 15 93 F3 - -
MADATA14_1 16 94 Gl - -
MADATA15_1 17 95 G2 - -
MALE 1 Addfess Latch enable signal for 89 67 B6 69 )
— multiplex

MRDY_1 External RDY input signal 96 74 C4 76 -
MCLKOUT _1 External bus clock output 84 62 A7 66 -
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Pin No
Module Pin name Function -
LQFP-100 | QFP-100 | BGA-112 | LQFP-g0 | LQFP-64
QFN-64
External INTOO_O 2 80 C1 2 2
Interrupt i
p INTOO 1 _Externz_il interrupt request 00 82 60 cs _ _
= input pin
INTOO_2 87 65 D7 67 54
INTO1_O External interrupt request 01 3 81 c2 3 3
INTOL 1 input pin 83 61 D9 - -
INTO2_0 External interrupt request 02 4 82 B3 4 4
INTO2_1 input pin 53 31 J10 43 35
INTO3_0 93 71 D6 73 -
INTO3_1 _Externgl interrupt request 03 56 34 Ho 46 38
input pin
INTO3_2 9 87 El 9
INTO4_0 12 90 E4 12 8
INTO4 1 _Externr_gll interrupt request 04 59 37 G9 49 40
= input pin
INTO4_2 10 88 E2 10 6
INTO5_0 74 52 C10 60 -
INTO5_1 _Externz_al interrupt request 05 65 43 F9 55 i
input pin
INTO5_2 11 89 E3 11 7
INTO6_1 External interrupt request 06 73 51 cu 59 48
INTO6_2 input pin 45 23 K8 35 27
INTO7 2 _Externgl interrupt request 07 5 83 D1 5 )
- input pin
INTO8_1 External interrupt request 08 14 92 F2 - -
INTO8_2 input pin 8 86 D5 8 -
INTO9 1 _Externgl interrupt request 09 15 03 F3 ) )
- input pin
INT10 1 _Externgl interrupt request 10 16 94 c1 ) )
- input pin
INT11 1 _Externgl interrupt request 11 17 05 G2 ) )
- input pin
INT12 1 _Extern_al interrupt request 12 27 5 Ja ) )
— input pin
INT13 1 _Externgl interrupt request 13 o8 6 L5 ) )
- input pin
INT14 1 _Externr_al interrupt request 14 39 17 K6 29 )
- input pin
INT15 1 !Externgl interrupt request 15 9 74 ca 76 60
- input pin
NMIX Non-Maskable Interrupt input 92 70 B5 72 57
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MB9A110A/MB9A110 Series

Pin No
Module | Pin name Function LQFP-100 | QFP-100 | BGA-112 | LQFP-go | -QFP-64
QFN-64

GPIO P00 77 55 A9 61 49
P01 78 56 B9 62 50
P02 79 57 B11 63 51
P03 80 58 A8 64 52
P04 81 59 B8 65 53
P05 82 60 C8 - -
P06 83 61 D9 - -
Eg; General-purpose 1/O port 0 gg gg g‘; ?6
P09 86 64 c7 - -
POA 87 65 D7 67 54
POB 88 66 A6 68 55
POC 89 67 B6 69 56
POD 90 68 Cé 70 -
POE 91 69 A5 71 -
POF 92 70 BS 72 57
P10 52 30 J11 42 34
P11 53 31 Ji0 43 35
P12 54 32 J8 44 36
P13 55 33 H10 45 37
P14 56 34 H9 46 38
P15 57 35 H7 47 39
P16 58 36 G10 48 -
Ei; General-purpose 1/O port 1 22 iz gg gg 32
P19 64 42 F10 54 45
P1A 65 43 F9 55 -
P1B 66 44 E1l 56 -
P1C 67 45 E10 - -
P1D 68 46 F8 - -
P1E 69 47 E9 - -
P1F 70 48 D11 - -
P20 74 52 C10 60 -
ﬁ;; General-purpose /O port 2 ;2 2(1) (E:;l gg 23
P23 71 49 D10 57 46
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MB9A110A/MB9A110 Series

Pin No
Module Pin name Function LQFP-100 | QFP-100 | BGA-112 | LQFP-80 LQFP-64
QFN-64

GPIO P30 9 87 E1l 9 5
P31 10 88 E2 10 6
P32 11 89 E3 11 7
P33 12 90 E4 12 8
P34 13 91 F1 - -
P35 14 92 F2 - -
P36 15 93 F3 - -
Ei; General-purpose /O port 3 13 Zg g;
P39 18 96 F4 13 9
P3A 19 97 G3 14 10
P3B 20 98 H1 15 11
P3C 21 99 H2 16 12
P3D 22 100 G4 17 13
P3E 23 1 H3 18 14
P3F 24 2 J2 19 15
P40 27 5 J4 - -
P41 28 6 L5 - -
P42 29 7 K5 - -
P43 30 8 J5 - -
P44 31 9 H5 21 -
P45 32 10 L6 22 -
P46 36 14 L3 26 19
P47 General-purpose I/O port 4 37 15 K3 27 20
P48 39 17 K6 29 -
P49 40 18 J6 30 22
P4A 41 19 L7 31 23
P4B 42 20 K7 32 24
PAC 43 21 H6 33 25
P4D 44 22 J7 34 26
P4E 45 23 K8 35 27
P50 2 80 C1 2 2
P51 3 81 C2 3 3
P52 4 82 B3 4 4
P53 General-purpose 1/O port 5 5 83 D1 5 -
P54 6 84 D2 6 -
P55 7 85 D3 7 -
P56 8 86 D5 8 -
P60 96 74 C4 76 60
gg; General-purpose 1/O port 6 8451 ;g Eg ;i :g
P63 93 71 D6 73 -
:Z:S General-purpose 1/O port 8 Zg ;3 22 ;g Sé
PEO 46 24 K9 36 28
PE2 General-purpose /O port E 48 26 L9 38 30
PE3 49 27 L10 39 31
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MB9A110A/MB9A110 Series

- EMBEDDED IN TOMORROW ™
Pin No
Module Pin name Function -
LQFP-100 | QFP-100 | BGA-112 | LQFP-g0 | LQFP-64
QFN-64
'\FAUIt't, SINO_O Multifunction serial interface ch.0 73 51 cu 59 48
unetion SINO_1 input pin 56 34 H9 46 -
Serial —
0 Multifunction serial interface ch.0
SOTO0_O ;
(SDAO_ 0) output pin. 72 50 E8 58 47
- This pin operates as SOTO when it is
SOTOo 1 used in a UART/CSIO/LIN (operation
(SDAO_ 1) modes 0 to 3) and as SDAO when itis | 57 35 H7 47 -
- used in an I>C (operation mode 4).
Multifunction serial interface ch.0
(SS%IT_OO_OO) clock 1/O pin. 71 49 D10 57 46
— This pin operates as SCKO when it is
SCKO 1 used in a CSIO (operation mode 2)
(SCLO_ 1) and as SCLO when it is used in an 12)C | 58 36 G10 48 -
- (operation mode 4).
Multi _ SINL_ 1 !\/Iultlfu_nctlon serial interface ch.1 53 31 310 43 35
Function input pin
Serial Multifunction serial interface ch.1
1 output pin.
SOT1 1 This pin operates as SOT1 when it is
(SDA1_1) used in a UART/CSIO/LIN (operation o4 32 J8 44 36
modes 0 to 3) and as SDA1 when it is
used in an I°C (operation mode 4).
Multifunction serial interface ch.1
clock 1/0 pin.
SCK1_1 This pin operates as SCK1 when it is
(SCL1 1) used in a CSIO (operation mode 2) 55 33 H10 45 37
and as SCL1 when itis used in an I1°C
(operation mode 4).
Multi _ SIN2_2 !\/Iultn‘uhctlon serial interface ch.2 59 37 G9 49 40
Function input pin
Serial Multifunction serial interface ch.2
2 output pin.
SOT2_2 This pin operates as SOT2 when it is
(SDA2_2) used in a UART/CSIO/LIN (operation 63 41 G8 53 44
modes 0 to 3) and as SDA2 when it is
used in an I°C (operation mode 4).
Multifunction serial interface ch.2
clock 1/O pin.
SCK2_2 This pin operates as SCK2 when it is
(SCL2_2) used in a CSIO (operation mode 2) 64 42 F10 54 45
and as SCL2 when it is used in an I2C
(operation mode 4).
Multi SIN3_1 Multifunction serial interface ch.3 2 80 C1l 2 2
Function SIN3 2 input pin 39 17 K6 29 -
Serial SOT3_1 Multifunction serial interface ch.3
3 (SDA3_1) output pin. 3 81 c2 3 8
This pin operates as SOT3 when it is
SOT3 2 used in a UART/CSIO/LIN (operation 0 18 76 30 )
(SDA3_2) modes 0 to 3) and as SDA3 when it is
used in an I°C (operation mode 4).
SCK3_1 Multifunction serial interface ch.3
(SCL3 1) clock I/O pin. 4 82 B3 4 4
This pin operates as SCK3 when it is
SCK3_2 used in a CSIO (operation mode 2)
(SCL3_2) and as SCL3 when it is used in an 1°C | 19 L7 31 :
(operation mode 4).
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Pin No
Module Pin name Function -
LQFP-100 | QFP-100 | BGA-112 | LQFP-g0 | LQFP-64
QFN-64
Multi SIN4_0 87 65 D7 67 54
Function i i ial i
o SING_1 Multlfur\ctlon serial interface ch.4 65 43 Fo 55 _
Serial input pin
4 SIN4_2 82 60 c8 - -
SOT4 0
(SDA4_0) Multifunction serial interface ch.4 88 66 AG 68 55
output pin.
SOT4 1 This pin operates as SOT4 when it is
(SDA4_1) used in a UART/CSIO/LIN (operation 66 a4 Ell 56 i
modes 0 to 3) and as SDA4 when it is
SOT4 2 used in an I°C (operation mode 4).
(SDA4 2) 83 61 D9 - -
SCK4_0
(SCL4_0) Multifunction serial interface ch.4 89 67 B6 69 56
clock 1/0 pin.
SCK4_1 This pin operates as SCK4 when it is 67 5 E10 ) )
(SCL4_1) used in a CSIO (operation mode 2)
and as SCL4 when it is used in an I2C
SCK4_2 (operation mode 4). ) )
(SCL4_2) 84 62 A7
RTS4_0 90 68 Cé 70 -
Multifunction serial interface ch.4
RTS4_1 RTS output pin 69 47 E9 - -
RTS4_2 86 64 c7 - -
CTS4 0 91 69 A5 71 -
Multifunction serial interface ch.4
CTS4 1 CTS input pin 68 46 F8 - -
CTS4_2 85 63 B7 - -
'\Fﬂlzjrllttlztion SIN5_0 Multifunction serial interface ch.5 96 74 C4 76 60
Serial SIN5_2 input pin 15 93 F3 - -
5 SOT5 0 Multifunction serial interface ch.5
(SDAS_ 0) output pin. 95 73 B4 75 59
— This pin operates as SOT5 when it is
SOT5 2 used in a UART/CSIO/LIN (operation
(SDAS_ 2) modes 0 to 3) and as SDA5 when itis | 16 94 Gl - -
- used in an I>C (operation mode 4).
Multifunction serial interface ch.5
SCK5_0
— This pin operates as SCK5 when it is
SCK5 2 used in a CSIO (operation mode 2)
(SCL5_2) and as SCL5 when itis used in an I?C | 17 95 G2 - -
~ (operation mode 4).
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Pin No
Module Pin name Function -
LQFP-100 | QFP-100 | BGA-112 | LQFP-g0 | LQFP-64
QFN-64
'\F/IL:Jr:t(I:tion SIN6_0 Multifunction serial interface ch.6 5 83 D1 5 -
Serial SING_1 input pin 12 90 E4 12 8
6 SOT6 0 Multifunction serial interface ch.6
(SDAG_ 0) output pin. 6 84 D2 6 -
- This pin operates as SOT6 when it is
SOT6 1 used in a UART/CSIO/LIN (operation
(SDAG_ 1) modes 0 to 3) and as SDA6 when itis | 11 89 E3 1 7
- used in an I>C (operation mode 4).
Multifunction serial interface ch.6
SCK6_0
(SCL6_0) clock 1/0 pin. 7 85 D3 7 -
— This pin operates as SCK6 when it is
SCK6 1 used in a CSIO (operation mode 2)
(SCL6_ 1) and as SCL6 when it is used inan I12C | 10 88 E2 10 6
- (operation mode 4).
Multi _ SIN7 1 !\/Iultlfu_nctlon serial interface ch.7 5 23 K8 35 27
Function - input pin
Serial Multifunction serial interface ch.7
7 output pin.
SOT7_1 This pin operates as SOT7 when it is
(SDA7_1) used in a UART/CSIO/LIN (operation 44 22 7 34 26
modes 0 to 3) and as SDA7 when it is
used in an I°C (operation mode 4).
Multifunction serial interface ch.7
clock 1/0 pin.
SCK7_1 This pin operates as SCK7 when it is
(SCL7_1) used in a CSIO (operation mode 2) 43 2t He 33 25
and as SCL7 when it is used in an 1°C
(operation mode 4).
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Pin No
Module Pin name Function -
LQFP-100 | QFP-100 | BGA-112 | LQFP-g0 | LQFP-64
QFN-64
Multi DTTIOX O Input signal of waveform generatorto | 1g 926 F4 13 9
Function — control outputs RTO00 to RTOO05 of
Timer DTTIOX_1 multi-function timer 0 69 47 E9 . '
0 FRCKO_0 13 91 F1 - -
FRCKO_1 .16-b|t free-run timer external clock 70 18 D11 _ _
input pin
FRCKO_2 53 31 J10 43 35
IC00_0 17 95 G2 - -
1C00_1 65 43 F9 55 -
1C00_2 54 32 J8 44 36
IC01_0 16 94 Gl - -
ICO1_1 66 44 E1l 56 -
1C01 2 16-bit input capture il’]pUt pln of 55 33 H10 45 37
— multi-function timer 0.
1C02_0 ICxx describes channel number. 15 93 F3 - -
IC02_1 67 45 E10 - -
1C02_2 56 34 H9 46 38
IC03_0 14 92 F2 - -
1C03_1 68 46 F8 - -
IC03_2 57 35 H7 47 39
RTO00_0 Waveform generator output of 19 97 G3 14 10
(PPG00_0) : S
multi-function timer 0.
This pin operates as PPGO00 when it
RTO00_1 . )
(PPG00_ 1) is used in PPG 0 output mode. 71 49 D10 - -
Waveform generator output of
RTO01_0 multi-function timer 0.
(PPGO00_0) This pin operates as PPG00 when it 20 98 H1 15 H
is used in PPG 0 output mode.
Waveform generator output of
RTO02_0 multi-function timer 0.
(PPG02_0) This pin operates as PPG02 when it 21 99 H2 16 12
is used in PPG 0 output mode.
Waveform generator output of
RTO03_0 multi-function timer 0.
(PPG02_0) This pin operates as PPG02 when it 22 100 G4 17 13
is used in PPG 0 output mode.
Waveform generator output of
RTO04_0 multi-function timer 0.
(PPG04_0) This pin operates as PPG04 when it 23 L H3 18 14
is used in PPG 0 output mode.
Waveform generator output of
RTO05_0 multi-function timer 0.
(PPG04_0) This pin operates as PPG04 when it 24 2 J2 19 15
is used in PPG 0 output mode.
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Pin No
Module Pin name Function -
LQFP-100 | QFP-100 | BGA-112 | LQFP-g0 | LQFP-64
QFN-64
Multi DTTILX 0 Input signal of waveform generatorto | g 86 D5 8 -
Function control outputs RTO10 to RTO15 of
Timer DTTIIX_1 multi-function timer 1 39 17 K6 29 -
! FRCK1_ 0 16-bit free-run timer ch.1 external 87 65 D7 67 -
FRCK1_1 clock input pin 44 22 J7 34 -
IC10_0 88 66 A6 68 -
IC10_1 40 18 J6 30 -
IC11 0 89 67 B6 69 -
IC11 1 16-bit input capture input pin of 41 19 L7 31 B
— multi-function timer 1.
IC12 0 ICxx describes channel number. 90 68 c6 70 .
IC12_1 42 20 K7 32 -
IC13_0 91 69 A5 71 -
IC13 1 43 21 H6 33 -
?préfo_oo) Waveform generator output of 2 80 C1 2 -
- multi-function timer 1.
This pin operates as PPG10 when it
?PTF?Glfall) is used in PPG 1 output mode. 27 5 J4 - -
I(?PT;) Gl 11600) Waveform generator output of 3 81 Cc2 3 -
— multi-function timer 1.
This pin operates as PPG10 when it
?PTPOGlllall) is used in PPG 1 output mode. 28 6 L5 - -
?PTPO C;L 122—00) Waveform generator output of 4 82 B3 4 -
- multi-function timer 1.
This pin operates as PPG12 when it
I(?PT':%llzz—ll) is used in PPG 1 output mode. 29 7 K5 - -
I(?PT'S Gl 132—00) Waveform generator output of 5 83 D1 5 -
- multi-function timer 1.
This pin operates as PPG12 when it
I(?PT}S(;132_11) is used in PPG 1 output mode. 30 8 J5 - -
(RPT;)(;L;" ZOO) Waveform generator output of 6 84 D2 6 -
- multi-function timer 1.
This pin operates as PPG14 when it
(RPTF%Lf'le) is used in PPG 1 output mode. 31 9 H5 21 -
?PTIS Gl f 4—00) Waveform generator output of 7 85 D3 7 -
- multi-function timer 1.
RTO15 1 This pin operates as PPG14 when it
(PPGl4_ 1) is used in PPG 1 output mode. 32 10 L6 22 -
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MB9A110A/MB9A110 Series

Pin No
Module Pin name Function -
LQFP-100 | QFP-100 | BGA-112 | LQFP-g0 | LQFP-64
QFN-64
Quadrature | AINO_O 9 87 El 9 5
Position/ . .
Revolution AINO_1 QPRC ch.0 AIN input pin 40 18 J6 30 22
Counter AINO_2 2 80 C1l 2
0 BINO_O 10 88 E2 10 6
BINO_1 QPRC ch.0 BIN input pin 41 19 L7 31 23
BINO_2 3 81 c2 3 3
ZINO_O 11 89 E3 11
ZINO_1 QPRC ch.0 ZIN input pin 42 20 K7 32 24
ZINO_2 4 82 B3 4 4
Quadrature | AIN1_1 _ _ 74 52 C10 60 -
Position/ QPRC ch.1 AIN input pin
Revolution AIN1_2 43 21 H6 33 25
Counter BIN1_1 ) ) 73 51 c11 59 -
1 QPRC ch.1 BIN input pin
BIN1_2 44 22 J7 34 26
ZIN1_1 72 50 E8 58 -
QPRC ch.1 ZIN input pin
ZIN1_2 45 23 K8 35 27
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MB9A110A/MB9A110 Series

Pin No
Module Pin name Function LQFP-100 | QFP-100 | BGA-112 | LQFP-80 LQFP-64
QFN-64
Reset External Reset Input. A reset is valid
INITX when INITX="L" 38 16 K4 28 21
Mode Mode 0 pin.
During normal operation, MDO="L"
MDO must be input. During serial 47 25 L8 37 29
programming to flash memory,
MDO="H" must be input.
Mode 1 pin.
MD1 During serial programming to flash 46 24 K9 36 28
memory, MD1="L" must be input.
Power VCC Power supply pin 1 79 Bl 1 1
VCC Power supply pin 26 4 J1 - -
VCC Power supply pin 35 13 K1 25 18
VCC Power supply pin 51 29 K11 41 33
VCC Power supply pin 76 54 Al0 - -
VCC Power supply pin 97 75 A4 77 61
GND VSS GND pin - - B2 - -
VSS GND pin 25 3 L1 20 16
VSS GND pin - - K2 - -
VSS GND pin - - J3 - -
VSS GND pin - - H4 - -
VSS GND pin 34 12 L4 24 -
VSS GND pin 50 28 L11 40 32
VSS GND pin - - K10 - -
VSS GND pin - - J9 - -
VSS GND pin - - H8 - -
VSS GND pin - - B10 - -
VSS GND pin - - c9 - -
VSS GND pin 75 53 All - -
VSS GND pin - - D8 - -
VSS GND pin - - D4 - -
VSS GND pin - - C3 - -
VSS GND pin 100 78 Al 80 64
Clock X0 Main clock (oscillation) input pin 48 26 L9 38 30
X0A Sub clock (oscillation) input pin 36 14 L3 26 19
X1 Main clock (oscillation) 1/O pin 49 27 L10 39 31
X1A Sub clock (oscillation) 1/O pin 37 15 K3 27 20
CROUT_0 Built-in high-speed CR-osc clock 74 52 C10 60 -
CROUT_1 output port 92 70 B5 72 57
Analog AVCC A_/D converter analog power supply 60 38 H11 50 M
Power pin
AVRH A/D conyerter '?malog reference 61 39 F11 51 42
voltage input pin
gr,'\laéog AVSS A/D converter GND pin 62 40 Gl1 52 43
C pin c Ei(rjlwer supply stabilization capacity 33 1 L2 23 17
Note:

—  While this device contains a Test Access Port (TAP) based on the IEEE 1149.1-2001 JTAG standard, it is not fully compliant to
all requirements of that standard. This device may contain a 32-bit device ID that is the same as the 32-bit device ID in other
devices with different functionality. The TAP pins may also be configurable for purposes other than access to the TAP

controller.
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5. 1/O Circuit Type

MB9A110A/MB9A110 Series

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 1 MQ
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
R « With pull-up resistor control
» With standby mode control
* Pull-up resistor
Pull-up resistor control : Approximately 50 kQ
% o e loH=-4 mA, lo.=4 mA
I Digital input
Standby mode control
I Clock input
Feedback
resistor
AL
Lo<} Standby mode control
f p—— Digital input
Pull-up Standby mode control
resistor
R
P-ch }— P-ch }7 Digital output
X0
N-ch }7 Digital output
Pull-up resistor control
B + CMOS level hysteresis input
* Pull-up resistor
: Approximately 50 kQ
Pull-up resistor
{bo {>o Digital input
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Type Circuit Remarks
C + Open drain output
@O >° Digital input + CMOS level hysteresis input
N-ch } Digital output
D It is possible to select the sub
oscillation / GPIO function
Pull-up
resistor When the sub oscillation is selected.
o * Oscillation feedback resistor
P-ch }7 P-ch }7 Digital output : Approximately 5 MQ
X1A + With Standby mode control

When the GPIO is selected.

- + CMOS level output.
N-ch Digital output
}7 9 P * CMOS level hysteresis input

» With pull-up resistor control
+ With standby mode control

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

o ¢ lon=-4 mA, lo.=4 mA
% Digital input

Standby mode control

Clock input
Feedback

resistor

Standby mode control

/I »—— Digital input
Standby mode control
resistor

P-ch }— P-ch }7 Digital output

Pull-up

X0A

N-ch }7 Digital output

Pull-up resistor control
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Type Circuit Remarks

E CMOS level output

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

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

When this pin is used as an 12C pin,
the digital output

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

H

h Digital output

I
==

——e
q
.

N-ch Digital output
R
Pull-up resistor control
Ei L )O: Digital input
Standby mode control
F + CMOS level output
+ CMOS level hysteresis input
* With input control
+ Analog input
« With pull-up resistor control
+ With standby mode control
P-ch }‘ P-ch B — pigital output * Pull-up resistor

: Approximately 50 kQ

lon=-4 mA, lo.=4 mA

When this pin is used as an I?C pin,
N-ch | [~ Digital output the digital output

P-ch transistor is always off

+B input is available

Pull-up resistor control

) ' Digital input
> Standby mode control

Analog input
' g inpu
I

Input control
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Type Circuit Remarks
G * CMOS level output
+ CMOS level hysteresis input
» With pull-up resistor control
» With standby mode control
* Pull-up resistor
: Approximately 50 kQ
e lon=-12 mA, lo.= 12 mA
* +B input is available
P-ch " P-ch Digital output
| N-ch Digital output
R
Pull-up resistor control
S Digital input
Standby mode control
H + CMOS level output
* CMOS level hysteresis input
+ With standby mode control
e lon =-20.5 mA, loL=18.5 mA
Digital output
| N-ch Digital output
R

[i L )0: Digital input

Standby mode control
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Type Circuit Remarks

' * CMOS level output

+ CMOS level hysteresis input
» 5V tolerant

» With standby mode control

* lon=-4 mA, lo.=4 mA

* When this pin is used as an I12C pin,
P-ch Digital output the digital output
P-ch transistor is always off
N-ch Digital output

g )oj Digital input
Standby mode control

J CMOS level hysteresis input

W—b Mode Input
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6. Handling Precautions

Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly affected by the conditions in
which they are used (circuit conditions, environmental conditions, etc.). This page describes precautions that must be observed to
minimize the chance of failure and to obtain higher reliability from your Cypress semiconductor devices.

6.1 Precautions for Product Design
This section describes precautions when designing electronic equipment using semiconductor devices.

Absolute Maximum Ratings
Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of
certain established limits, called absolute maximum ratings. Do not exceed these ratings.

Recommended Operating Conditions
Recommended operating conditions are normal operating ranges for the semiconductor device. All the device's electrical
characteristics are warranted when operated within these ranges.

Always use semiconductor devices within the recommended operating conditions. Operation outside these ranges may adversely
affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the datasheet. Users
considering application outside the listed conditions are advised to contact their sales representative beforehand.

Processing and Protection of Pins

These precautions must be followed when handling the pins which connect semiconductor devices to power supply and input/output

functions.

1. Preventing Over-Voltage and Over-Current Conditions
Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration within the device,
and in extreme cases leads to permanent damage of the device. Try to prevent such overvoltage or over-current conditions at
the design stage.

2. Protection of Output Pins
Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause large current flows.
Such conditions if present for extended periods of time can damage the device.
Therefore, avoid this type of connection.

3. Handling of Unused Input Pins
Unconnected input pins with very high impedance levels can adversely affect stability of operation. Such pins should be
connected through an appropriate resistance to a power supply pin or ground pin.

Latch-up

Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When subjected to abnormally
high voltages, internal parasitic PNPN junctions (called thyristor structures) may be formed, causing large current levels in excess of
several hundred mA to flow continuously at the power supply pin. This condition is called latch-up.

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause injury or

damage from high heat, smoke or flame. To prevent this from happening, do the following:

1. Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should include attention to abnormal
noise, surge levels, etc.

2. Be sure that abnormal current flows do not occur during the power-on sequence.

Observance of Safety Regulations and Standards
Most countries in the world have established standards and regulations regarding safety, protection from electromagnetic
interference, etc. Customers are requested to observe applicable regulations and standards in the design of products.

Fail-Safe Design

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury, damage or loss from such
failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and
prevention of over-current levels and other abnormal operating conditions.
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Precautions Related to Usage of Devices

Cypress semiconductor devices are intended for use in standard applications (computers, office automation and other office
equipment, industrial, communications, and measurement equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or abnormal operation may directly
affect human lives or cause physical injury or property damage, or where extremely high levels of reliability are demanded (such as
aerospace systems, atomic energy controls, sea floor repeaters, vehicle operating controls, medical devices for life support, etc.)
are requested to consult with sales representatives before such use. The company will not be responsible for damages arising from
such use without prior approval.

6.2 Precautions for Package Mounting

Package mounting may be either lead insertion type or surface mount type. In either case, for heat resistance during soldering, you
should only mount under Cypress recommended conditions. For detailed information about mount conditions, contact your sales
representative.

Lead Insertion Type

Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct soldering on the board, or
mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the board and using the flow
soldering (wave soldering) method of applying liquid solder. In this case, the soldering process usually causes leads to be subjected
to thermal stress in excess of the absolute ratings for storage temperature. Mounting processes should conform to Cypress
recommended mounting conditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead to contact
deterioration after long periods. For this reason it is recommended that the surface treatment of socket contacts and IC leads be
verified before mounting.

Surface Mount Type

Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are more easily deformed
or bent. The use of packages with higher pin counts and narrower pin pitch results in increased susceptibility to open connections
caused by deformed pins, or shorting due to solder bridges.

You must use appropriate mounting techniques. Cypress recommends the solder reflow method, and has established a ranking of
mounting conditions for each product. Users are advised to mount packages in accordance with Cypress ranking of recommended
conditions.

Lead-Free Packaging

CAUTION: When ball grid array (BGA) packages with Sn-Ag-Cu balls are mounted using Sn-Pb eutectic soldering, junction strength
may be reduced under some conditions of use.

Storage of Semiconductor Devices

Because plastic chip packages are formed from plastic resins, exposure to natural environmental conditions will cause absorption of
moisture. During mounting, the application of heat to a package that has absorbed moisture can cause surfaces to peel, reducing
moisture resistance and causing packages to crack. To prevent, do the following:

1. Avoid exposure to rapid temperature changes, which cause moisture to condense inside the product. Store products in
locations where temperature changes are slight.

2. Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at temperatures between 5°C
and 30°C.
When you open Dry Package that recommends humidity 40% to 70% relative humidity.

3. When necessary, Cypress packages semiconductor devices in highly moisture-resistant aluminum laminate bags, with a silica
gel desiccant. Devices should be sealed in their aluminum laminate bags for storage.

4. Avoid storing packages where they are exposed to corrosive gases or high levels of dust.
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Baking
Packages that have absorbed moisture may be de-moisturized by baking (heat drying). Follow the Cypress recommended
conditions for baking.

Condition; 125°C/24 h

Static Electricity
Because semiconductor devices are particularly susceptible to damage by static electricity, you must take the following precautions:

1. Maintain relative humidity in the working environment between 40% and 70%. Use of an apparatus for ion generation may be
needed to remove electricity.

2. Electrically ground all conveyors, solder vessels, soldering irons and peripheral equipment.

3. Eliminate static body electricity by the use of rings or bracelets connected to ground through high resistance (on the level
of 1 MQ).
Wearing of conductive clothing and shoes, use of conductive floor mats and other measures to minimize shock loads is
recommended.

Ground all fixtures and instruments, or protect with anti-static measures.
5. Avoid the use of styrofoam or other highly static-prone materials for storage of completed board assemblies.

»

6.3 Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.

For reliable performance, do the following:
1. Humidity

Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high humidity levels are
anticipated, consider anti-humidity processing.

2. Discharge of Static Electricity

When high-voltage charges exist close to semiconductor devices, discharges can cause abnormal operation. In such cases,
use anti-static measures or processing to prevent discharges.

3. Corrosive Gases, Dust, or Oil

Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will adversely affect the device. If
you use devices in such conditions, consider ways to prevent such exposure or to protect the devices.

4. Radiation, Including Cosmic Radiation

Most devices are not designed for environments involving exposure to radiation or cosmic radiation. Users should provide
shielding as appropriate.

5. Smoke, Flame

CAUTION: Plastic molded devices are flammable, and therefore should not be used near combustible substances. If devices
begin to smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of Cypress products in other special environmental conditions should consult with sales
representatives.
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7. Handling Devices

Power supply pins

In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected within the device in order to
prevent malfunctions such as latch-up. However, all of these pins should be connected externally to the power supply or ground
lines in order to reduce electromagnetic emission levels, to prevent abnormal operation of strobe signals caused by the rise in the
ground level, and to conform to the total output current rating.

Moreover, connect the current supply source with each Power supply pin and GND pin of this device at low impedance. It is also
advisable that a ceramic capacitor of approximately 0.1 pF be connected as a bypass capacitor between each Power supply pin and
GND pin, between AVCC pin and AVSS pin near this device.

Stabilizing power supply voltage

A malfunction may occur when the power supply voltage fluctuates rapidly even though the fluctuation is within the recommended
operating conditions of the VCC power supply voltage. As a rule, with voltage stabilization, suppress the voltage fluctuation so that
the fluctuation in VCC ripple (peak-to-peak value) at the commercial frequency (50 Hz/60 Hz) does not exceed 10% of the VCC
value in the recommended operating conditions, and the transient fluctuation rate does not exceed 0.1 V/us when there is a
momentary fluctuation on switching the power supply.

Crystal oscillator circuit
Noise near the X0/X1 and XOA/X1A pins may cause the device to malfunction. Design the printed circuit board so that X0/X1,
X0A/X1A pins, the crystal oscillator, and the bypass capacitor to ground are located as close to the device as possible.

It is strongly recommended that the PC board artwork be designed such that the X0/X1 and X0A/X1A pins are surrounded by
ground plane as this is expected to produce stable operation.

Evaluate oscillation of your using crystal oscillator by your mount board.

Using an external clock
When using an external clock, the clock signal should be driven to the X0, X0A pin only and the X1,X1A pin should be kept open.

+ Example of Using an External Clock
Device

{>@ XO(X0A)

X1(X1A)

Open

Handling when using Multi-function serial pin as I°C pin
If it is using the multi function serial pin as 12C pins, P-ch transistor of digital output is always disabled. However, 12C pins need to
keep the electrical characteristic like other pins and not to connect to the external 1°C bus system with power OFF.
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C Pin

This series contains the regulator. Be sure to connect a smoothing capacitor (Cs) for the regulator between the C pin and the GND
pin. Please use a ceramic capacitor or a capacitor of equivalent frequency characteristics as a smoothing capacitor.

However, some laminated ceramic capacitors have the characteristics of capacitance variation due to thermal fluctuation

(F characteristics and Y5V characteristics). Please select the capacitor that meets the specifications in the operating conditions to
use by evaluating the temperature characteristics of a capacitor.

A smoothing capacitor of about 4.7 yF would be recommended for this series.

Device 1 Cs

VSS

GND

Mode pins (MDO)

Connect the MD pin (MDO) directly to VCC or VSS pins. Design the printed circuit board such that the pull-up/down resistor stays
low, as well as the distance between the mode pins and VCC pins or VSS pins is as short as possible and the connection
impedance is low, when the pins are pulled-up/down such as for switching the pin level and rewriting the Flash memory data. It is
because of preventing the device erroneously switching to test mode due to noise.

Notes on power-on
Turn power on/off in the following order or at the same time.
If not using the A/D converter, connect AVCC = VCC and AVSS = VSS.

Turning on: VCC — AVCC — AVRH

Turning off : AVRH — AVCC — VCC

Serial Communication

There is a possibility to receive wrong data due to the noise or other causes on the serial communication.

Therefore, design a printed circuit board so as to avoid noise.

Consider the case of receiving wrong data due to noise, perform error detection such as by applying a checksum of data at the end.
If an error is detected, retransmit the data

Differences in features among the products with different memory sizes and between Flash memory

products and MASK products

The electric characteristics including power consumption, ESD, latch-up, noise characteristics, and oscillation characteristics among
the products with different memory sizes and between Flash products and MASK products are different because chip layout and
memory structures are different.

If you are switching to use a different product of the same series, please make sure to evaluate the electric characteristics.
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8. Block Diagram

MB9AF111LA/MA/NA, F112LA/MA/NA/L, F114LA/MA/NA/L, F115MA/NA, F116MA/NA
TRSTX,TCK, ( )
TDI,TMS " SRAMO
100 € SWJ-DP ET™M 8/16
TRACEDI[3:0], , TPIU ROM Kbyte
TRACECLK € Table
Cortex-M3 Core | ey Flash I/F OQI-CT]\P
— as|
@40 MHz(Max) N 64/128/256/384/512
NvIC Sys f——-—> IS4
M SRAM1
o 8/16
[ pwartimerJe— < Koyte
= o
WatchDog Timer e a g E T
(Software) 2 E <.E
o ]
>
Clock Reset 2% &
Generator L2 =
INITX 28 §
WatchDog Timer < &
(Hardware)
DMAC
csv 8ch
T J
1 @
X0 r Main pLL | Source Clock 3
x1 € i Osc b2
XOA Sub CR CR z°
e Ose | ammz | 100Kz ||
crouT & | > MAD[24:0]
— = = == - 9| External Bus I/F* > MADATA[15:0]
Avce, _)f 12-bit A/D Converter x 3 ] 7 ¢ ’
AVSS AVRH _ ) ) MCSX[7:0],
Unit 0 MOEX,MWEX,
AN[15:0] = —)| | MRDY,
Unit 1 r—)l MCLKOUT,
_J MDQM[L:0]
ADTGx =
| Unit 2 J
_— ——— Power-On
» . Reset
TIOA[7:0] € Base Timer
16-bit 8ch. / LVD Ctrl 1 LVD
TIOB[7:0] 32-bit 4ch.
’§ 'g Regulator > C
AIN[L] s s IRQ-Monitor
: QPRC Q Q
BIN[1:0] 3 M
2ch. % % CRC
—===== g g
— a a
| (T——AD Activation ) | < < Watch Counter
| Compare | © o
| 3ch. | g g External Interrupt
. 1 = 5 :
|C0[3:0] | 14 16-bit Input Capture | | g 2 > Controller TS0
1C1[3:0] T | 4ch. e g 16-pin + NMI NMIX
| 16-bit Free-Run H aI'J gtc'n
FRCK[1:0] Timer
| [ aoh, | | < < > MODE-Ctrl MD[L:0]
| 16-bit Output | PO[F:0],
| Compare | P1[F:0],
ormox —— | 6ch. | | k—! GPIO PIN-Function-Ctrl (&—4=>
RTOO[é-O] L, | .’ Waveform Generator .
RTO1[5:0] € i I 3ch. | | Px{x0]
e e — — |
| | 3 Multi-Function Serial I/F P
16-bit PPG 8ch. R iy
| o (ﬁ (with FIFO ch.4 to 7) ?
& HW i trol(ch.4)**
Multi-Function Timer x 2 ow controlfch-4) > RTs4
— — —— —

*1: For the MBOAF111LA/MA, F112LA/MA, MBOAF114LA/MA, MB9AF115MA and MBOAF116MA, ETM is not available.

*2: For the MB9AF111LA, F112LA and MB9AF114LA, the External Bus Interface and 12-bit A/D Converter (unit 2) are not available.
And the Multi-function Serial Interface does not support hardware flow control in these products.
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9. Memory Size

MB9A110A/MB9A110 Series

See “Memory Size” in “1. Product Lineup” to confirm the memory size.

10.Memory Map

Memory Map (1)

See the next page
"nMemory Map
2.0Q)"

for the memory size
details.

--  Ox41FF_FFFF

OXFFFF_FFFF

0xE010_0000

Resened

0xE000_0000

Cortex-M3 Private
Peripherals

0x7000_0000

Resened

External Device

0x6000_0000 Area
Resened
0x4400_0000
32Mbytes
0x4200_0000 Bit band alias L
Peripherals
0x4000_0000 .
Resened
0x2400_0000
32Mbytes
0x2200_0000 Bit band alias
Resened
0x2008_0000
0x2000_0000 SRAM1
Ox1FF8_0000 SRAMO
Resened

0x0010_2000
0x0010_0000

Security/CR Trim

0x0000_0000

Flash

[

Peripherals Area

0x4006_1000

Resenved

0x4006_0000

DMAC

0x4005_0000

Reserved

0x4003_F000

EXT-bus I/F

0x4003_B000

Resenved

0x4003_A000

Watch Counter

0x4003_9000

CRC

0x4003_8000

MFES

0x4003_7000

Resenved

0x4003_5000

LVD

0x4003_4000

Resenved

0x4003_3000

GPIO

0x4003_2000

Resenved

0x4003_1000

Int-Req.Read

0x4003_0000

EXT1

0x4002_F000

Resenved

0x4002_EO00

CR Trim

0x4002_8000

Resenved

0x4002_7000

A/DC

0x4002_6000

QPRC

0x4002_5000

Base Timer

PPG

0x4002_2000

Resenved

0x4002_1000

MFET Unitl

0x4002_0000

MFET UnitO

0x4001_6000
0x4001_5000

0x4001_3000

0x4001_2000
0x4001_1000
0x4001_0000

0x4000_1000

Dual Timer

Resenved

SW WDT

HW WDT

Clock/Reset

Resenved

0x4000_0000

Flash I/F
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Memory Map (2)

MB9A110A/MB9A110 Series

MB9AF116MA/NA

0x2008_0000

0x2000_4000

Reserved

0x2000_0000

SRAM1
16Kbytes

Ox1FFF_C000

SRAMO
16Kbytes

0x0010_2000

Reserved

0x0010_1000

CR trimming

0x0010_0000

Security

0x0008_0000

Reserved

SA10-15(64KBx6)

SA8-9(48KBx2)

0x0000_0000

SA4-7(8KBx4)

salAaMZTS Useld

MB9AF115MA/NA

0x2008_0000

0x2000_4000

Reserved

0x2000_0000

SRAM1
16Kbytes

OX1FFF_C000

SRAMO
16Kbytes

0x0010_2000

Reserved

0x0010_1000

CR trimming

0x0010_0000

Security

0x0006_0000

0x0000_0000

Reserved

MB9AF114LA/MA/NA

MB9AF114L

0x20