A,

ws CYPRESS

@@»” EMBEDDED IN TOMORROW™

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
P34/FRCKO_O/TIOB4_L/MADATALL 1 | 13 63 | P18/ANO8/SOT2_2/MAD16_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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P3D/RTO03_0/TIOA3_1 P12/AN02/SOT1_1/IC00_2
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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.

Document Number: 002-04672 Rev. *D

Page 13 of 111



<,

ws CYPRESS

e 4 EMBEDDED IN TOMORROW ™

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
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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

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
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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

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

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