E')( l_CypreSS Semiconductor Corp - MB9AF1A2MPMC1-G-SNE2 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Active

ARM® Cortex®-M3
32-Bit Single-Core
20MHz

CSIO, I2C, SPI, UART/USART
LVD, POR, PWM, WDT
67

128KB (128K x 8)
FLASH

16K x 8

1.8V ~ 5.5V

A/D 12x12b; D/A 2x10b
Internal

-40°C ~ 85°C (TA)
Surface Mount
80-LQFP

80-LQFP (14x14)

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

https://www.e-xfl.com/product-detail/rochester-electronics/mb9afla2zmpmcl-g-sne2

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/mb9af1a2mpmc1-g-sne2-4466196
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

== CYPRESS MB9A1AON Series

Embedded in Tomorrow™

(TOP VIEW)

°
o
=)
X
3 z
I S
o =
B 3
o
2 g
X ]
2o -
= I S -
S X { |
w0 S 8 ==
cE o E2
ER- sz
SN o G SO AR NN o NG
o O Al o e N T TN
NS o' w0 o Nolo g
o HB32<ag 0
s65 58630083588 o ¥
EF< g»—»—t»—;»:»:<.:,:gg g
FEES gf D ST EEEIER
:\:\N‘O‘zxzwzl;EIEIZI:\O‘:‘:‘:\:‘N‘QQ B x
NESVUEXYXOZNNXEIHZHEEITOD - ¥
Z = ESEEOCOZ z
88:/)(/)832235@99'&588(/)9593&
N NNdoOodamMUWOODL o~ ©ws oNdo 8
N OO O® WO OO OO0 0 0000000 0O oo o 0
D < W < O N W T o W« T o T« T T T T O« < < T < T T T T« T T
[8[3[3]5s]s[s[s[s]z]5]s e[[s[s]s]s]s[s[s[r[¢]x]<|
S18[8[5]8]|8[3[2]5]3[3| 3|85 |88 |3 |2[S|3|8|[R]|~]e
veel[ 1 75 | vss
P50/SIN3_1/INT00_O| 2 74 | P20 /INTO5_0/ CROUT_0
P51/SOT3_1/INTOL 0] 3 73 | P21/ SINO_0/INTOB_1/ WKUP2
P52/SCK3_1/INT02_0| 4 72 | P22/S0T0_0/TIOB7_1
P53/ SIN6_0/TIOA1_2/INTO7_2[ 5 71 | P23/ SCKO0_0/TIOA7_1/RTO00_1
P54/S0T6_0/TIOB1 2 [ 6 70 | P1F / AN15 / FRCKO_1/ADTG_5
P55/SCK6_0/ADTG_1[ 7 69 | P1E / AN14/RTS4_1/DTTIOX_1
P56 /INT08 2| 8 68 | P1D/AN13/CTS4_1/1C03_1
P30/TIOBO_1/INTO3 2| 9 67 | P1C / AN12/SCK4_1/1C02_1
P31/SCK6_1/TIOB1_1/INT04_2 [ 10 66 | P18/ AN11/SOT4_1/1C01_1
P32/SOT6_1/TIOB2_1/INT05_2 | 11 65 | P1A/ AN10/SIN4_1/INTO5_1/1C00_1
P33/ SIN6_1/TIOB3_1/INT04_0/ADTG_6 | 12 64 | P19/ ANO9 / SCK2_2
P34/ TIOB4_1/FRCKO_0 | 13 LQFP - 100 63 | P18/ ANO8 / SOT2_2
P35/TIOB5_1/INTO8_1/1C03_0 | 14 62 | Avss
P36/ SINS_2/INT09_1/1C02_0 | 15 61 | AVRH
P37/S0T5_2/INT10_1/1C01_0 [ 16 60 | Avce
P38/SCK5_2/INT11_1/1C00_0 [ 17 59 | P17/ANO7/ SIN2_2/INTO4_1
P39/DTTIOX_0/ADTG_2 | 18 58 | P16/ ANO6 / SCKO_1
P3A/TIOAO_1/RTO00_0/RTCCO_2/ SUBOUT_ 2| 19 57 | P15/ ANOS / SOT0_1/1C03_2
P3B /TIOAL_1/RTO01_0 [ 20 56 | P14/ ANO4 / SINO_1/INTO3_1/1C02_2
P3C/TIOA2_1/RTO02_0 [ 21 55 | P13/ANO3/SCK1_1/1C01_2/RTCCO_1/SUBOUT_1
P3D/TIOA3_1/RTO03_0 [ 22 54 | P12/ANO2/SOT1_1/1C00_2
P3E/ TIOA4_1/RTO04_0 | 23 53 | P11/ANOL/SIN1_1/INT02_1/FRCKO_2/ WKUPL
P3F / TIOA5_1/RTO05_0 [ 24 52 | P10/ ANOO
vss [ 25 51 | vee
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[V}

P41/TIOA1_0/INT13_1
C

MD!
PE2 /X0

VS

8]
>

VS

8]
>

INITX

P48/SIN3_2/INT14_1
PE3/X1

P4E / SIN7_1/TIOB5_0/INT06_2 / DA

P47 [ X1A
PEO/MD1

P46 / X0

P42/ TIOA2_0
P43/ TIOA3_0/ADTG_7

P44/ TIOA4_0

P45/ TIOA5_0

P49 /S0OT3_2/TIOBO_0
P4A / SCK3_2/TIOB1_0
P4B / TIOB2_0/IGTR!

P4D / SOT7_1/TIOB4_0/ DA

P40/ TIOAO0_O/INT12_1

P4C/ SCK7_1/TIOB3_0/ CEC

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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Embedded in Tomorrow™

LQFP-64 LQFP-SEm NLOQFP-100 QFP-100 Pin name I/Otsggmt Pl?y%t:te
P3D
RTO03_0

13 17 22 100 (PPGO2. 0) E H
TIOA3_1
P3E
RTO04_0

14 18 23 1 (PPGOI 0) E H
TIOA4 1
P3F
RTO05_0

15 19 24 2 (PPGOA 0) E H
TIOA5_1

16 20 25 3 VSS -

- 26 4 vCC -

P40

- - 27 5 TIOAO_O E F
INT12_1
P41

- ; 28 6 TIOAL 0 E F
INT13_1

- ; 29 7 P4z E H
TIOA2_0
P43

- - 30 8 TIOA3_0 E H
ADTG_7

- 21 31 9 pad E H
TIOA4 0

- 22 32 10 P45 E H
TIOA5_0

17 23 33 1 c -

- 24 34 12 VSS ]

18 25 35 13 VCC -

19 26 36 14 Pao D M
X0A

20 27 37 15 indl D N
X1A

21 28 38 16 INITX B c
P48

- 29 39 17 INT14_1 E F
SIN3_2

Document Number: 002-05675 Rev.*B

Page 14 of 99



Embedded in Tomorrow™

MBO9A1AON Series

Pin No

LQFP-64 | LQFP-80

LQFP-100

QFP-100

Pin name

I/O circuit
type

Pin state
type

54

32

P12

ANO2

SOT1_1
(SDA1_1)

IC00_2

55

33

P13

ANO3

SCK1_1
(SCL1_1)

IC01_2

RTCCO_1

SUBOUT _1

38
46

56

34

P14

ANO4

IC02_2

INTO3_1

SINO_1

39
47

57

35

P15

ANO5

IC03_2

SOT0_1
(SDAO_1)

58

36

P16

ANOG6

SCKO_1
(SCLO_1)

40 49

59

37

P17

ANO7

SIN2_2

INTO4_1

41 50

60

38

AVCC

42 51

61

39

AVRH

43 52

62

40

AVSS

44 53

63

41

P18

ANO8

SOT2_ 2
(SDA2_2)

45 54

64

42

P19

ANO09

SCK2_2
(SCL2_2)
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MBO9A1AON Series

Pin No

LQFP-64 | LQFP-80

LQFP-100

QFP-100

Pin name

1/0 circuit
type

Pin state
type

- 70

90

68

POD

RTS4 0

TIOA3 2

91

69

POE

CTS4 0

TIOB3 2

57 72

92

70

POF

NMIX

CROUT 1

RTCCO_0

SUBOUT_0O

WKUPO

93

71

P63

INTO3_0

58 74

94

72

P62

SCK5_0
(SCL5_0)

ADTG_3

59 75

95

73

P61

SOT5_0
(SDA5_0)

TIOB2_2

DTTIOX_2

60 76

96

74

P60

SIN5_0

TIOA2_2

INT15_1

WKUP3

CEC1

61 77

97

75

P80

SIN7_2

62 78

98

76

P81

SOT7_2
(SDA7_2)

63 79

99

77

P82

SCK7_2
(SCL7_2)

64 80

100

78

VSS
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MBO9A1AON Series

;i

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,

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

f Pin Pin name Function description Pin No

unction LQFP-64 LQFP-80 LQFP-100 QFP-100

ADC ADTG_O - 66 84 62
ADTG_1 - 7 7 85
ADTG_2 9 13 18 96
ADTG_3 58 74 94 72
ADTG_4 A/D converter external trigger input pin - - - -
ADTG_5 - - 70 48
ADTG_6 8 12 12 90
ADTG_7 - - 30 8
ADTG_8 - - - -
ANOO 34 42 52 30
ANO1 35 43 53 31
ANO02 36 44 54 32
ANO3 37 45 55 33
ANO4 38 46 56 34
ANO5 39 47 57 35
ANO6 - 48 58 36
ANO7 AID converter analog input pin. 40 49 59 37
ANO8 ANXxx describes ADC ch.xx. 44 53 63 41
ANO9 45 54 64 42
AN10 - 55 65 43
AN11 - 56 66 44
AN12 - - 67 45
AN13 - - 68 46
AN14 - - 69 47
AN15 - - 70 48

Document Number: 002-05675 Rev.*B Page 20 of 99
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Embedded in Tomorrow™
i . . N Pin No
funpégon Pin name Function description LOFP-64 LOFP-80 LQFP-100 QFP-100
Base Timer | TIOAO_O - - 27 5
0 TIOAO_1 Base timer ch.0 TIOA pin 10 14 19 97
TIOAO_2 - - 85 63
TIOBO_O 22 30 40 18
TIOBO_1 Base timer ch.0 TIOB pin 5 9 9 87
TIOBO_2 - - 86 64
Base Timer | TIOA1 0 - - 28 6
1 TIOAL1_1 Base timer ch.1 TIOA pin 11 15 20 98
TIOA1_2 - 5 5 83
TIOB1_0 23 31 41 19
TIOB1_1 Base timer ch.1 TIOB pin 6 10 10 88
TIOB1_2 - 6 6 84
Base Timer | TIOA2_0 - - 29 7
2 TIOA2_1 Base timer ch.2 TIOA pin 12 16 21 99
TIOA2_2 60 76 96 74
TIOB2_0 24 32 42 20
TIOB2_1 Base timer ch.2 TIOB pin 7 11 11 89
TIOB2_2 59 75 95 73
Base Timer | TIOA3_0 - - 30 8
3 TIOA3 1 Base timer ch.3 TIOA pin 13 17 22 100
TIOA3_2 - 70 90 68
TIOB3_0 25 33 43 21
TIOB3_1 Base timer ch.3 TIOB pin 8 12 12 90
TIOB3_2 - 71 91 69
Base Timer | TIOA4 0 - 21 31 9
4 TIOA4_1 Base timer ch.4 TIOA pin 14 18 23 1
TIOA4_2 - - - -
TIOB4_0 26 34 44 22
TIOB4_1 Base timer ch.4 TIOB pin - - 13 91
TIOB4_2 - - - -
Base Timer | TIOA5 0 - 22 32 10
5 TIOAS5_1 Base timer ch.5 TIOA pin 15 19 24 2
TIOAS5_2 - - 82 60
TIOB5_0 27 35 45 23
TIOB5_1 Base timer ch.5 TIOB pin - - 14 92
TIOB5_2 - - 83 61
gase Timer | Ti0A6_1 Base timer ch.6 TIOA pin 56 69 89 67
TIOB6_1 Base timer ch.6 TIOB pin 55 68 88 66
Base Timer | TIOA7_0O - - - -
7 TIOA7_1 Base timer ch.7 TIOA pin 46 57 71 49
TIOA7_2 - - - -
TIOB7_0 - - - -
TIOB7_1 Base timer ch.7 TIOB pin a7 58 72 50
TIOB7_2 - - - -
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Embedded in Tomorrow™
funF::IPion Pin name Function description LOFP-64 LQFP-SOPmLI:lch):P-loo OFP-100

Debugger SWCLK Serial wire debug interface clock input pin 50 62 78 56
SWDIO g:jetrri)%ltv;iirne debug interface data input / 52 64 80 58
SWO Serial wire viewer output pin 53 65 81 59
TRSTX JTAG reset input pin 49 61 77 55
TCK JTAG test clock input pin 50 62 78 56
TDI JTAG test data input pin 51 63 79 57
TMS JTAG test mode state input/output pin 52 64 80 58
TDO JTAG debug data output pin 53 65 81 59

External INTOO_O 2 2 2 80

Interrupt INTOO_1 External interrupt request 00 input pin - - 82 60
INTOO_2 54 67 87 65
INTO1_0O . . ) 3 3 3 81
INTOL 1 External interrupt request 01 input pin i i a3 ol
INTO2_0O . . ) 4 4 4 82
INTO2_1 External interrupt request 02 input pin 35 13 =3 31
INTO3_0 - 73 93 71
INTO3_1 External interrupt request 03 input pin 38 46 56 34
INTO3_2 5 9 9 87
INTO4_0 8 12 12 90
INTO4_1 External interrupt request 04 input pin 40 49 59 37
INTO4_2 6 10 10 88
INTO5_0 - 60 74 52
INTO5_1 External interrupt request 05 input pin - 55 65 43
INTO5_2 7 11 11 89
INTO6_1 . . ) 48 59 73 51
INT06_2 External interrupt request 06 input pin >7 35 5 >3
INTO7_2 External interrupt request 07 input pin - 5 5 83
INTO8_1 . . i - - 14 92

— External interrupt request 08 input pin

INTO8_2 - 8 8 86
INTO9_1 External interrupt request 09 input pin - - 15 93
INT10_1 External interrupt request 10 input pin - - 16 94
INT11_ 1 External interrupt request 11 input pin - - 17 95
INT12_1 External interrupt request 12 input pin - - 27 5
INT13_1 External interrupt request 13 input pin - - 28 6
INT14_1 External interrupt request 14 input pin - 29 39 17
INT15_1 External interrupt request 15 input pin 60 76 96 74
NMIX Non-Maskable Interrupt input pin 57 72 92 70
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Embedded in Tomorrow™

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 4.7uF would be recommended for this series.

"L
Device C

VSS

GND

Mode pins (MDO, MD1)

Connect the MD pin (MDO, MD1) directly to VCC or VSS pins. Design the printed circuit board such that the pull-up/down resistance
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 memory 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.

Document Number: 002-05675 Rev.*B Page 39 of 99
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- Embedded in Tomorrow™
Memory Map (2)
MB9AF1A2L/M/N MB9AF1A1L/M/N
0x2008_0000 0x2008_0000
Resened
Resened
0x2000_4000
SRAML 0x2000_3000
SRAM1
16 Kbytes
0x2000_0000 0x2000_0000 12 Kbytes
Resened Resenved
0x0010_0008 0x0010_0008
0x0010_0004 CR trimming 0x0010_0004 CR trimming
0x0010_0000 Security 0x0010_0000 Security
Resened
Resened
7 /o
0x0002_0000 2] P B
= >
SA3 (64 KB D
( ) & 0x0001_0000 »
= z
SA2 (60 KB) 3 SAZ2 (60 KB) =
@ »
0x0000_0000 SAl (4 KB) ¢ 0x0000_0000 SA1l (4 KB)

*: See MBO9AAAON/1AON/A30N/130N/130L Series Flash Programming Manual to confirm the detail of Flash memory.
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Peripheral Address Map

MBO9A1AON Series

Start address End address Bus Peripherals
0x4000_0000 0x4000_OFFF AHB Flash memory I/F register
0x4000_1000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF Clock/Reset Control
0x4001_1000 0x4001_1FFF Hardware Watchdog timer
0x4001_2000 0x4001_2FFF APBO Software Watchdog timer
0x4001_3000 0x4001_4FFF Reserved
0x4001_5000 0x4001_5FFF Reserved
0x4001_6000 0x4001_FFFF Reserved
0x4002_0000 0x4002_OFFF Multi-function timer unit0
0x4002_1000 0x4002_1FFF Reserved
0x4002_2000 0x4002_3FFF Reserved
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF Base Timer
0x4002_6000 0x4002_6FFF APB1 Reserved
0x4002_7000 0x4002_7FFF A/D Converter
0x4002_8000 0x4002_8FFF D/A Converter
0x4002_9000 0x4002_DFFF Reserved
0x4002_E000 0x4002_EFFF Built-in CR trimming
0x4002_F000 0x4002_FFFF Reserved
0x4003_0000 0x4003_OFFF External Interrupt
0x4003_1000 0x4003_1FFF Interrupt Source Check Register
0x4003_2000 0x4003_2FFF Reserved
0x4003_3000 0x4003_3FFF GPIO
0x4003_4000 0x4003_4FFF HDMI-CEC/ Remote Control Receiver
0x4003_5000 0x4003_50FF Low-Voltage Detector
0x4003_5100 0x4003_5FFF APB2 Deep standby mode Controller
0x4003_6000 0x4003_6FFF Reserved
0x4003_7000 0x4003_7FFF Reserved
0x4003_8000 0x4003_8FFF Multi-function serial
0x4003_9000 0x4003_9FFF Reserved
0x4003_A000 0x4003_AFFF Reserved
0x4003_B000 0x4003_BFFF Real-time clock
0x4003_C000 0x4003_FFFF Reserved
0x4004_0000 0x4004_FFFF Reserved
0x4005_0000 0x4005_FFFF Reserved
0x4006_0000 0x4006_OFFF Reserved
0x4006_1000 0x4006_1FFF AHB Reserved
0x4006_2000 0x4006_2FFF Reserved
0x4006_3000 0x4006_3FFF Reserved
0x4006_4000 Ox41FF_FFFF Reserved
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Power-on Device Run
o reset or INITX internal mode or Timer mode, Deep Standby RTC mode | Return from
S low-voltage | input reset Sleep RTC mode, or or Deep Standby Stop [Deep Standby
= detection state state mode Stop mode state mode state mode state
2| Function | state state
©| group Power Power
2 supply Power supply stable | supply | Power supply stable Power supply stable Powset;gijepply
= unstable stable
o - INITX=0] INITX=1 |INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Mode Input Input Input Input Input Input Input Input Inout enabled
input pin  [enabled enabled |enabled enabled |enabled enabled enabled enabled P
GPIO Setting Setting Setting Mrzl\?ii)allrs] Mrzl\?iz)ﬂg Hi-Z / input Mrzlvnitoallg Hi-Z / input | Maintain
selected |disabled disabled |disabled |P P enabled P enabled previous state
state state state
. . . Maintain [Maintain  |Maintain  |Maintain Maintain .
CEC S.ettmg S.ettmg S.ettlng previous |previous |previous |previous previous Malr!taln
enabled |disabled disabled |disabled previous state
state state state state state
Resource GPIO
other than selected
above Internal input GPIO selected
Q selected Hi-Z / fixed at O
Hi-Z / Hi-Z / Maintain |Maintain Hi-Z /
. . . Internal Output .
Hi-Z Input Input previous |previous | ut fixed R Internal input
enabled |enabled |state state P maintains | fiyaq at 0 .
GPIO at0 previous Maintain
selected state / previous state
Internal input
fixed at O
cec [setng [seung |senng |VanOn [Wanien fuemeln |anan - anan  luanan
enabled |disabled disabled |disabled [P P P P P previous state
state state state state state
Hi-Z | Hiz/
WKUP Internal WKUP input .
. : WKUP input
enabled input fixed |enabled enabled
Setting Setting | Setting at0
External |disabled disabled |disabled .
interrupt Maln_taln
enabled previous GPIO GPIO selected
state
R |selected o S selected
R Maintain |Maintain Internal input
tt;sm:rr]ce previous |previous fixed at 0 P
other than state state Hi-Z /
above Internal input
selected Hi-Z / Hi-Z / :‘"t'Z/ | fixed at 0
Hi-Zz Input Input irr: ?thnf?xed Ou‘Fput_
enabled |enabled P maintains o
GPIO ato previous Maintain
selected state / previous state
Internal input
fixed at 0
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== CYPRESS
Embedded in Tomorrow™
Power-on Device Run
o reset or INITX internal mode or Timer mode, Deep Standby RTC mode | Return from
S low-voltage | input reset Sleep RTC mode, or or Deep Standby Stop [Deep Standby
= detection state state mode Stop mode state mode state mode state
2| Function state state
©| group Power Power
2 sur:ptl))ll Power supply stable sngpglly Power supply stable Power supply stable Powset;gijepply
= unstable stable
o - INITX=0[ INITX=1 [INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
ﬁ:ta ll?tg Setting Setting Setting %3 %4
p disabled disabled |disabled
selected
External Maintain  |[GPIO
interrupt | Setting Setting Setting revious | selected
enabled |disabled disabled |disabled P Ui GPIO selected
selected state ]Ic_nte(;nat (l)nput
— ixed al .
Resource Maintain Hi-z /
S |other than previous N Internal input
above state mwoﬂz fixed at 0
selected Hi-z / Hi-z / state :—|i-Z/ |
Hi-Z Input Input .nterng Out_put_
enabled |enabled inputfixed |maintains
GPIO at0 previous Maintain
selected state / previous state
Internal input
fixed at 0
ﬁSta lStg Setting Setting Setting %3 %4
p disabled disabled |disabled GPIO
selected selected
Stise(:l:;"(;ai Internal input GPIO selected
o fixed at O .
above Maintain Hi-Z /
T |selected . . previous S Hi-Z / Internal input
) HI-Z HI-Z state Maintain Internal Output fixed at O
Hi-z Input Input previous | fived maiﬁtains
enabled |enabled state
GPIO at0 previous Maintain
selected state / previous state
Internal input
fixed at 0
*1: Oscillation is stopped at Sub run mode, Low-speed CR Run mode, Sub Sleep mode, Low-speed CR Sleep mode,
Sub Timer mode, Low-speed CR Timer mode, RTC mode, Stop mode, Deep Standby RTC mode, and Deep Standby Stop
mode.
*2: Oscillation is stopped at Stop mode and Deep Standby Stop mode.
*3: Maintain previous state at Timer mode. GPIO selected Internal input fixed at 0 at RTC mode, Stop mode.
*4: Maintain previous state at Timer mode. Hi-Z/Internal input fixed at 0 at RTC mode, Stop mode.
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12.4.2 Sub Clock Input Characteristics

(Vcc = 1.8V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Pin . Value )
Parameter Symbol Conditions - Unit Remarks
name Min Typ Max
i ) 32768 i KHz When crystal oscillator is
Input frequency feL ' connected
XO0A, |- 32 - 100 kHz | When using external clock
Input clock cycle tevie X1A - 10 - 31.25 ps | When using external clock
Input clock pulse PwH/tcyLL, 0 .
width - PWUACYLL 45 - 55 % | When using external clock
tov
08 x\Vcoc -1 08xVec 0 -y 0.8 x Vco
X0A / 0.2 x Vco - 0.2 x Vee

12.4.3 Built-in CR Oscillation Characteristics
Built-in High-speed CR

(Vcc = 1.8V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Value
Parameter Symbol Conditions - Unit Remarks
Min Typ Max
Ta=+25°C 3.92 4 4.08
- When trimming*?
Vec2 | Ta=-40°C to + 85°C 3.8 4 4.2
22V MHz
' Ta=-40°C to + 85°C 2.3 - 7.03 When not
Clock f f " ° ' ' trimming
ock frequenc
q y CRH Ta = + 25°C 34 4 16 -
When trimming*!
Vce< | Ta=-40°Cto+85°C | 3.16 4 4.84
MHz
=2V Ta = - 40°C to + 85°C 2.3 - 7.03 When not
T ' ' trimming
Frequency ) ] ] )
stabilization time | ™7 10 us 2

*1: In the case of using the values in CR trimming area of Flash memory at shipment for frequency trimming.

*2: This is the time to stabilize the frequency of High-speed CR clock after setting trimming value.
This period is able to use High-speed CR clock as source clock.
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VCC

terT

Internal reset Reset active Reset active

CPU Operation

12.4.8 Base Timer Input Timing
Timer input timing

(Vcc = 1.8V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Value
Parameter Symbol Pin name Conditions Unit Remarks
Min Max
—_— TIOAN/TIOBN
Input pulse width ¢ ' (whenusingas | - 2tcyep - ns
WL ECK, TIN)
triwn triwe
ECK
Vins Vins

TIN Vis Viis
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tscve |
SCK Vou /- y VoH
/ oL -
tsHowvi
VoH
SOT
VoL
tivsLi tsLixi ]
7 VI Vin
SIN
- Vi ViL A+
Master mode
_ tsHsL L tsLsH >
SCK — ViH VIH K
Vi NV Vi
« » tr
R tsHove
Von
SOT VoL
I . E—
tivsLE tsLIxe
71 Vi ViH
SIN N Vi Vie
Slave mode
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CSIO (SPI =1, SCINV =1)

MBO9A1AON Series

(Vcc = 1.8V to 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

27V s
[ >
Parameter Symbol nI;Inr:e Conditions Vee <27V Vec < 4.5V Voc24.5V Unit
Min Max Min Max Min Max
Baud rate - - - - 5 - 5 - 5 Mbps
gyegllzlt::rlf(])eck tSCYC SCKX 4tCYCP - 4tCYCP _ 4tCYCP _ ns
§§§yﬁi;esm tsLov 28% -40 +40 -30 +30 -20 +20 ns
SIN - SCK T Sckx, | Master
setup time tivsHi SINX mode 75 - 50 - 30 - ns
SCK T — SIN SCKX,
hold time tsH SINX 0 - 0 - 0 - ns
K
dsé)li-iry_t? niCK T tsovmi ggTil 2tcyer - 30 - 2tcver - 30 - 2tcyep - 30 - ns
?SIZ? Vc\:lllgffll( : tsLsH SCKx 2teyee - 10 - 2tcyep - 10 - 2tcyep - 10 - ns
EL?IrSIil vc\:lllgiffl: " tsnsL SCKx tevee + 10 - tevep + 10 - tevep + 10 - ns
SCK | — SOT SCKX,
delay time tstove SOTx . . ) 75 - 50 - 30 ns
ave mode
SIN - sCK T N SCKX, 10 ] 10 ] 0 _ N
setup time SINX
SCK T — SIN SCKX,
hold time tsriixe SINX 20 - 20 - 20 - ns
SCK falling time | tr SCKx - 5 - 5 - 5 ns
SCKrising time | tr SCKx - 5 - 5 - 5 ns

Notes:

—  The above characteristics apply to clock synchronous mode.

—  tcvep indicates the APB bus clock cycle time.

About the APB bus number which Multi-function serial is connected to, see Block Diagram in this data sheet.

—  These characteristics only guarantee the same relocate port number.

For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance C. = 50 pF.
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12.4.12 JTAG Timing

MBO9A1AON Series

(Vec = 1.8V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

. L Value :
Parameter Symbol | Pin name Conditions Min Max Unit Remarks
TMS,TDI setup TCK, Vec245V
time bTAGS | TMS,TDI [Vec <45V 1o "
TMS,TDI hold ¢ TCK, Vec24.5V 15 ) s
time ITAGH TMS, DI [vec <45V
Veccz24.5V - 30
. TCK,
TDO delay time | tstacp DO 2.7V sVcc <45V - 45 ns
Veec <2.7V - 60
Note:
= When the external load capacitance CL = 50 pF.
| |
TCK Vou
VET -
| . tmass | tmacn |
1 /o S
TMS/TDI ! ! Vou ' Vou ‘
1 ) VOL ! VOL !
| | [ |
1 : 1 1
|
 toraco |
|
TDO l ““Vou
| VoL
! I
! |
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12.9 Return Time from Low-Power Consumption Mode
12.9.1 Return Factor: Interrupt/WKUP

The return time from Low-Power consumption mode is indicated as follows. It is from receiving the return factor to starting the
program operation.

Return Count Time

(Vcec = 1.65V 1o 3.6V, Vss = 0V, Ta = - 40°C to + 85°C)

Value .
Parameter Symbol Typ | Maxc® Unit Remarks
Sleep mode teyee us
High-speed CR Timer mode,
Main Timer mode, 40 80 V&
PLL Timer mode
Low-speed CR Timer mode 630 1260 pS
tient

Sub Timer mode 630 1260 uS
RTC mode,
Stop mode 1083 2100 pS
Deep Standby RTC mode
Deep Standby Stop mode 1099 2127 HS

*: The maximum value depends on the accuracy of built-in CR.

Operation example of return from Low-Power consumption mode (by external interrupt*)

External
interrupt

Interrupt factor

Active
accept

|

-~

! tient !
: Interrupt factor
[ clear by CPU
[
[
|

CPU
Operation Start

*: External interrupt is set to detecting fall edge.

Document Number: 002-05675 Rev.*B Page 83 of 99



——
—
——
3
e —
——
————

;i

_——

By

CYPRESS

Embedded in Tomorrow™

Major Changes

Spansion Publication Number: DS706-00068

MBO9A1AON Series

Page Section Change Results
Revision 0.1
- - Initial release
Revision 1.0
- - Changed from Preliminary to Full Producton
- - Deleted a part of QFN
43 BLOCK DIAGRAM Added note for MBOAF1AXL
ELECTRICAL
CHARACTERISTICS . p ”
58,59 3.DC Characteristics (1) Current Revised the values of "TBD
Rating
Revision 2.0
Features . .
2 - On-chip Memories Changed the description of on-chip SRAM
Packages
7-31 Pin Assignment Deleted QFN package
List of Pin Functions
Handling Devices Added the following description
40 Crvstal gscillator circuit "Evaluate oscillation of your using crystal oscillator by your
y mount board."
44 Memory Map Added the summary of Flash memory sector
- Memory map(2)
- Changed the table format
Electrical Characteristics - Added Main Timer mode current
57 - 59 | 3. DC Characteristics - Added Flash Memory Current
(1) Current rating - Moved A/D Converter Current
- Moved D/A Converter Current
Electrical Characteristics
60 3. DC Characteristics Added the input leak current of CEC port at power off
(2) Pin Characteristics
Electrical Characteristics
4. AC Characteristics
63 (;Li) Operating Conditions of Main | Added the figure of Main PLL connection
(4-2) Operating Conditions of Main
PLL
Electrical Characteristics - Changed the figure of timing
64 4. AC Characteristics - Changed from Reset release delay time(tono) to Time until
(6) Power-on Reset Timing releasing Power-on reset(tprr)
Electrical Characteristics - Modified from UART Timing to CSIO/UART Timing
66 - 73 | 4. AC Characteristics - Changed from Internal shift clock operation to Master mode
(8) CSIO/UART Timing - Changed from External shift clock operation to Slave mode
- Added the typical value of Integral Nonlinearity, Differential
77 Electrical Characteristics Nonlinearity, Zero transition voltage and Full-scale transition
5. 12bit A/D Converter voltage
- Added Conversion time at AVcc < 2.7 V
Electrical Characteristics
81 7. Low-voltage Detection Deleted the figure
Characteristics
Electrical Characteristics . . o . .
84 8. Flash Memory Write/Erase Change to the erase time of include write time prior to internal
L erase
Characteristics
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Page Section

Change Results

Electrical Characteristics
85 - 88 | 9. Return Time from Low-Power
Consumption Mode

Added Return Time from Low-Power Consumption Mode

89 Ordering Information

Changed notation of part number

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