
https://www.e-xfl.com/product/pdf/mb9af144lbpmc1-g-jne2-4466191
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
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1. Product Lineup 

Memory Size 
Product name MB9AF141LB/MB/NB MB9AF142LB/MB/NB MB9AF144LB/MB/NB 

On-chip 

Flash 

memory 

Main area 64 KB 128 KB 256 KB 

Work area 32 KB 32 KB 32 KB 

On-chip 

SRAM 

SRAM0 8 KB 8 KB 16 KB 

SRAM1 8 KB 8 KB 16 KB 

Total 16 KB 16 KB 32 KB 

 

Function 

Product name 
MB9AF141LB 
MB9AF142LB 
MB9AF144LB 

MB9AF141MB 
MB9AF142MB 
MB9AF144MB 

MB9AF141NB 
MB9AF142NB 
MB9AF144NB 

Pin count 64 80/96 100/112 

CPU 
 Cortex-M3 

Freq. 40 MHz 

Power supply voltage range 1.65 V to 3.6 V 

DMAC 8ch. 

External Bus Interface - 

Addr: 21-bit (Max) 

R/W Data: 8-bit (Max) 

CS: 4 (Max) 

Support: SRAM, NOR Flash 

memory 

Addr: 25-bit (Max) 

R/W Data: 8-/16-bit (Max) 

CS: 8 (Max) 

Support: SRAM,  

NOR Flash memory 

Multi-function Serial Interface 

(UART/CSIO/I
2
C) 

8ch. (Max) 

ch.4 to ch.7: FIFO (16steps × 9-bit) 

ch.0 to ch.3: No FIFO 

Base Timer 

(PWC/Reload timer/PWM/PPG) 
8ch. (Max) 

Dual Timer 1 unit 

HDMI-CEC/ Remote Control Receiver 2ch. (Max) 

Real-Time Clock 1 unit 

Watch Counter 1 unit 

CRC Accelerator Yes 

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

External Interrupts 
8 pins (Max) +  

NMI × 1 

11 pins (Max) +  

NMI × 1 

16 pins (Max) +  

NMI × 1 

I/O ports 51 pins (Max) 66 pins (Max) 83 pins (Max) 

12-bit A/D converter 12ch. (2 units) 17ch. (2 units) 24ch. (2 units) 

CSV (Clock Super Visor) Yes 

LVD (Low-Voltage Detector) 2ch. 

Built-in CR 
High-speed 4 MHz 
Low-speed 100 kHz 

Debug Function SWJ-DP SWJ-DP/ETM 

Unique ID Yes 

 

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 I/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. 
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Pin No 

Pin Name 
I/O Circuit  

Type 
Pin State 

Type LQFP-100 QFP-100 BGA-112 LQFP-80 BGA-96 
LQFP-64 
QFN-64 

71 49 D10 57 D10 46 

P23 

F M 

AN16 

SCK0_0 

(SCL0_0) 

TIOA7_1 

72 50 E8 58 D9 47 

P22 

F M 

AN17 

SOT0_0 

(SDA0_0) 

TIOB7_1 

73 51 C11 59 C11 48 

P21 

F R 

AN18 

SIN0_0 

INT06_1 

WKUP2 

74 52 C10 60 C10 - 

P20 

F N 

AN19 

INT05_0 

CROUT_0 

MAD24_1 

75 53 A11 - A11 - VSS - 

76 54 A10 - - - VCC - 

77 55 A9 61 A10 
49 

P00 

E J TRSTX 

- MCSX7_1 

78 56 B9 62 B9 50 

P01 

E J TCK 

SWCLK 

79 57 B11 63 B11 
51 

P02 

E J TDI 

- MCSX6_1 

80 58 A8 64 A9 52 

P03 

E J TMS 

SWDIO 

81 59 B8 65 B8 53 

P04 

E J TDO 

SWO 

82 60 C8 - - - 

P05 

F Q 

AN20 

TRACED0 

TIOA5_2 

SIN4_2 

INT00_1 

MCSX5_1 
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Pin 
Function 

Pin Name Function Description 
Pin No 

LQFP-100 QFP-100 BGA-112 LQFP-80 BGA-96 
LQFP/ 

QFN-64 

Multi- 

function 

Serial 

2 

SIN2_2 
Multi-function serial interface 

ch.2 input pin 
59 37 G9 49 F10 40 

SOT2_2 

(SDA2_2) 

Multi-function serial interface 

ch.2 output pin. 

This pin operates as SOT2 

when it is used in a 

UART/CSIO (operation modes 

0 to 2) and as SDA2 when it is 

used in an I
2
C (operation mode 

4). 

63 41 G8 53 F9 44 

SCK2_2 

(SCL2_2) 

Multi-function serial interface 

ch.2 clock I/O pin. 

This pin operates as SCK2 

when it is used in a 

UART/CSIO (operation modes 

0 to 2) and as SCL2 when it is 

used in an I
2
C (operation mode 

4). 

64 42 F10 54 E11 45 

Multi- 

function 

Serial 

3 

SIN3_1 Multi-function serial interface 

ch.3 input pin 

2 80 C1 2 C1 2 

SIN3_2 39 17 K6 29 J5 - 

SOT3_1 

(SDA3_1) 

Multi-function serial interface 

ch.3 output pin. 

This pin operates as SOT3 

when it is used in a 

UART/CSIO (operation modes 

0 to 2) and as SDA3 when it is 

used in an I
2
C (operation mode 

4). 

3 81 C2 3 C2 3 

SOT3_2 

(SDA3_2) 
40 18 J6 30 K6 - 

SCK3_1 

(SCL3_1) 

Multi-function serial interface 

ch.3 clock I/O pin. 

This pin operates as SCK3 

when it is used in a 

UART/CSIO (operation modes 

0 to 2) and as SCL3 when it is 

used in an I
2
C (operation mode 

4). 

4 82 B3 4 B3 4 

SCK3_2 

(SCL3_2) 
41 19 L7 31 J6 - 
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Pin 
Function 

Pin Name Function Description 
Pin No 

LQFP-100 QFP-100 BGA-112 LQFP-80 BGA-96 
LQFP/ 

QFN-64 

Multi- 

function 

Serial 

6 

SIN6_0 Multi-function serial interface 

ch.6 input pin 

5 83 D1 5 D1 - 

SIN6_1 12 90 E4 12 G2 8 

SOT6_0 

(SDA6_0) 

Multi-function serial interface 

ch.6 output pin. 

This pin operates as SOT6 

when it is used in a 

UART/CSIO (operation modes 

0 to 2) and as SDA6 when it is 

used in an I
2
C (operation mode 

4). 

6 84 D2 6 D2 - 

SOT6_1 

(SDA6_1) 
11 89 E3 11 G1 7 

SCK6_0 

(SCL6_0) 

Multi-function serial interface 

ch.6 clock I/O pin. 

This pin operates as SCK6 

when it is used in a 

UART/CSIO (operation modes 

0 to 2) and as SCL6 when it is 

used in an I
2
C (operation mode 

4). 

7 85 D3 7 D3 - 

SCK6_1 

(SCL6_1) 
10 88 E2 10 E3 6 

Multi- 

function 

Serial 

7 

SIN7_1 
Multi-function serial interface 

ch.7 input pin 
45 23 K8 35 K8 27 

SOT7_1 

(SDA7_1) 

Multi-function serial interface 

ch.7 output pin. 

This pin operates as SOT7 

when it is used in a 

UART/CSIO (operation modes 

0 to 2) and as SDA7 when it is 

used in an I
2
C (operation mode 

4). 

44 22 J7 34 J7 26 

SCK7_1 

(SCL7_1) 

Multi-function serial interface 

ch.7 clock I/O pin. 

This pin operates as SCK7 

when it is used in a 

UART/CSIO (operation modes 

0 to 2) and as SCL7 when it is 

used in an I
2
C (operation mode 

4). 

43 21 H6 33 K7 25 
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Type Circuit Remarks 

B  

 
 

 

��  CMOS level hysteresis input 

��  Pull-up resistor 
: Approximately 33 �N�
 

C  

 
 

��  Open drain output 

��  CMOS level hysteresis input 

N-ch

Pull-up resistor 

Digital input 

Digital input 

Digital output 
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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 
�0�
������ 
Wearing of conductive clothing and shoes, use of conductive floor mats and other measures to minimize shock loads is 
recommended. 

4. 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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MB9A140NB Series 

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 µF be connected as a bypass capacitor between each Power supply pin and 
GND pin, between AVCC pin and AVSS pin near this device. 

Stabilizing 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 
�Y�D�O�X�H���L�Q���W�K�H���U�H�F�R�P�P�H�Q�G�H�G���R�S�H�U�D�W�L�Q�J���F�R�Q�G�L�W�L�R�Q�V�����D�Q�G���W�K�H���W�U�D�Q�V�L�H�Q�W���I�O�X�F�W�X�D�W�L�R�Q���U�D�W�H���G�R�H�V���Q�R�W���H�[�F�H�H�G�����������9�����V���Z�K�H�Q���W�K�H�U�H���L�V���D��
momentary fluctuation on switching the power supply.. 

Crystal oscillator circuit 
Noise near the X0/X1 and X0A/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. 

Sub crystal oscillator 
This series sub oscillator circuit is low gain to keep the low current consumption. 
The crystal oscillator to fill the following conditions is recommended for sub crystal oscillator to stabilize the oscillation. 

��  Surface mount type 
Size  : More than 3.2 mm × 1.5 mm 
Load capacitance : Approximately 6 pF to 7 pF 

��  Lead type 
Load capacitance : Approximately 6 pF to 7 pF 

Using an external clock 
When using an external clock as an input of the main clock, set X0/X1 to the external clock input, and input the clock to X0. X1(PE3) 
can be used as a general-purpose I/O port. 
Similarly, when using an external clock as an input of the sub clock, set X0A/X1A to the external clock input, and input the clock to 
X0A. X1A (P47) can be used as a general-purpose I/O port. 

 

 

  

Device 

X0(X0A) 

X1(PE3),  

X1A (P47) 

Can be used as 

general-purpose 

I/O ports. 

Example of Using an External Clock 

Set as  

External clock 

input 
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MB9A140NB Series 

12.6 Low-Voltage Detection Characteristics 

12.6.1 Low-Voltage Detection Reset 
(TA = - 40°C to + 85°C) 

Parameter Symbol Conditions 
Value 

Unit Remarks 
Min Typ Max 

Detected voltage VDL 
SVHR

[1]
 = 00000 

1.38 1.50 1.60 V When voltage drops 

Released voltage VDH 1.43 1.55 1.65 V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 00001 

1.43 1.55 1.65 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 00010 

1.47 1.60 1.73 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 00011 

1.52 1.65 1.78 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 00100 

1.56 1.70 1.84 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 00101 

1.61 1.75 1.89 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 00110 

1.66 1.80 1.94 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 00111 

1.70 1.85 2.00 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 01000 

1.75 1.90 2.05 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 01001 

1.79 1.95 2.11 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 01010 

1.84 2.00 2.16 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 01011 

1.89 2.05 2.21 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 01100 

2.30 2.50 2.70 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 01101 

2.39 2.60 2.81 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 01110 

2.48 2.70 2.92 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 01111 

2.58 2.80 3.02 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 10000 

2.67 2.90 3.13 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 10001 

2.76 3.00 3.24 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 10010 

2.85 3.10 3.35 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

Detected voltage VDL 
SVHR

[1]
 = 10011 

2.94 3.20 3.46 V When voltage drops 

Released voltage VDH Same as SVHR = 00000 value V When voltage rises 

LVD stabilization wait 

time 
tLVDW - - - 

5200 × 

tCYCP
[2]

 
ɛs  

LVD detection delay 

time 
tLVDDL - - - 200 ɛs  

 

[1]: The SVHR bit of Low-Voltage Detection Voltage Control Register (LVD_CTL) is initialized to 00000 by  
 Low-Voltage Detection Reset. 

[2]: tCYCP indicates the APB2 bus clock cycle time. 
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112-ball plastic PFBGA Ball pitch 0.80 mm

Package width ×

package length
10.00 × 10.00 mm

Lead shape Soldering ball

Sealing method Plastic mold

Ball size ʌ 0.45 mm

Mounting height 1.45 mm Max.

Weight 0.22 g

112-ball plastic PFBGA

(BGA-112P-M04)

(BGA-112P-M04)

C 2003-2010  FUJITSU  SEMICONDUCTOR  LIMITED  B112004S-c-2-3

10.00±0.10(.394±.004)

(.049±.008)
1.25±0.20

(Seated height)

6

F

INDEX
(INDEX AREA)

10.00±0.10
(.394±.004)

(112-ʌ0.18Ñ.004)
112-ʌ0.45Ñ010

0.35±0.10
(.014±.004)
(Stand off)

0.10(.004) S

B

A

GHJKL E D C B A

7

8

9

10

11

5

4

3

2

1

0.80(.031)
REF

REF
0.80(.031)

ʌ0.08(.003)BASM

0.20(.008) S B

S

AS0.20(.008)

Dimensions in mm (inches).
Note: The values in parentheses are reference values.
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12.3 DC Characteristics 

12.3.1 Current Rating 
(VCC = AVCC = 1.65 V to 3.6 V, VSS = AVSS = 0 V, TA = - 40°C to + 85°C) 

Parameter Symbol 
Pin 

name 
Conditions 

Value 
Unit Remarks 

Typ
[3]

 Max
[4]

 

Power supply 

current 

ICC 

VCC 

PLL 

Rrun mode 

CPU: 40 MHz,  

Peripheral: 40 MHz 
15.5 21 mA [1], [5]

 

CPU: 40 MHz,  

Peripheral: the clock stops 

NOP operation 

8.7 12 mA [1], [5]
 

High-speed 

CR 

Rrun mode 

CPU/ Peripheral: 4 MHz
[2]

 1.8 2.9 mA [1] 

Sub 

Rrun mode 
CPU/ Peripheral: 32 kHz 110 680 ���$ [1], [6] 

Low-speed 

CR 

Run mode 

CPU/ Peripheral: 100 kHz 125 700 ���$ [1] 

ICCS 

PLL 

Sleep mode 
Peripheral: 40 MHz 9 12.5 mA [1], [5]

 

High-speed 

CR 

Sleep mode 

Peripheral: 4 MHz
[2]

 0.8 1.6 mA [1] 

Sub 

Sleep mode 
Peripheral: 32 kHz 96 670 ���$ [1], [6]

 

Low-speed 

CR 

Sleep mode 

Peripheral: 100 kHz 110 680 ���$ [1] 

 

[1]: When all ports are fixed. 

[2]: When setting it to 4 MHz by trimming. 

[3]: TA=+25°C, VCC=3.6 V 

[4]: TA=+85°C, VCC=3.6 V 

[5]: When using the crystal oscillator of 4 MHz (Including the current consumption of the oscillation circuit) 

[6]: When using the crystal oscillator of 32 kHz (Including the current consumption of the oscillation circuit) 
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12.4.4 Operating Conditions of Main PLL (In the case of using main clock for input of PLL) 
(VCC = 1.65 V to 3.6 V, VSS = 0 V, TA = - 40°C to + 85°C) 

Parameter Symbol 
Value 

Unit Remarks 
Min Typ Max 

PLL oscillation stabilization wait time
[1]

 

(LOCK UP time) 
tLOCK 100 - - ��s  

PLL input clock frequency fPLLI 4 - 16 MHz  

PLL multiple rate - 5 - 37 multiple  

PLL macro oscillation clock frequency fPLLO 75 - 150 MHz  

Main PLL clock frequency
[2]

 fCLKPLL - - 40 MHz  

 

[1]: Time from when the PLL starts operating until the oscillation stabilizes. 

[2]: For more information about Main PLL clock (CLKPLL), see Chapter 2-1: Clock in FM3 Family Peripheral Manual. 

 

12.4.5 Operating Conditions of Main PLL (In the case of using the built-in High-speed CR for the input clock of  
the Main PLL) 

(VCC = 1.65 V to 3.6 V, VSS = 0 V, TA = - 40°C to + 85°C) 

Parameter Symbol 
Value 

Unit Remarks 
Min Typ Max 

PLL oscillation stabilization wait time*
1
 

(LOCK UP time) 
tLOCK 100 - - ��s  

PLL input clock frequency fPLLI 3.8 4 4.2 MHz  

PLL multiple rate - 19 - 35 multiple  

PLL macro oscillation clock frequency fPLLO 72 - 150 MHz  

Main PLL clock frequency*
2
 fCLKPLL - - 40 MHz  

 

[1]: Time from when the PLL starts operating until the oscillation stabilizes. 

[2]: For more information about Main PLL clock (CLKPLL), see Chapter 2-1: Clock in FM3 Family Peripheral Manual. 

Note: Make sure to input to the Main PLL source clock, the High-speed CR clock (CLKHC) that the frequency/temperature  

 has been trimmed. 
 When setting PLL multiple rate, please take the accuracy of the built-in High-speed CR clock into account and prevent the 
 master clock from exceeding the maximum frequency. 

 

 

  

High-speed CR clock (CLKHC) 

PLL input 

clock 
Main 

PLL 

PLL macro 

oscillation clock M 

divider 

Main PLL 

clock  

(CLKPLL) 

N 

divider 

Main PLL connection 

Main clock (CLKMO) 
K 

divider 
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External Ready Input Timing 

(VCC = 1.65 V to 3.6 V, VSS = 0 V, TA = - 40°C to + 85°C) 

Parameter Symbol Pin name Conditions 
Value 

Unit Remarks 
Min Max 

MCLK �9  

MRDY input 

setup time 

tRDYI 
MCLK, 

MRDY 

VCC �� 2.7 V 23 
- ns  

VCC < 2.7 V 37 

 

When RDY is input 

 

 

 

 

When RDY is released 

 

 
 

 

  

· · ·

Over 2cycles

tRDYI

· · · · · ·

2 cycles

tRDYI

0.5×VCC

MCLK 

Extended 

MOEX 

MWEX 

MRDY 

MCLK 

Original 

MOEX 

MWEX 

MRDY 
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Definition of 12-bit A/D Converter Terms 
 

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

��  Integral Nonlinearity : Deviation of the line between the zero-transition point  
  (0b000000000000 �8�:  0b000000000001) and the full-scale transition point  
  (0b111111111110 �8�:  0b111111111111) from the actual conversion characteristics. 

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

 

 
 

Linearity error of digital output N = 
VNT - {1LSB × (N - 1) + VZT} 

[LSB] 
1LSB 

 

Differential linearity error of digital output N = 
V(N + 1) T - VNT 

- 1 [LSB] 
1LSB 

 

1LSB = 
VFST - VZT 

4094 

 

N: A/D converter digital output value. 

VZT: Voltage at which the digital output changes from 0x000 to 0x001. 

VFST: Voltage at which the digital output changes from 0xFFE to 0xFFF. 

VNT: �9�R�O�W�D�J�H���D�W���Z�K�L�F�K���W�K�H���G�L�J�L�W�D�O���R�X�W�S�X�W���F�K�D�Q�J�H�V���I�U�R�P�����[���1���í���������W�R�����[�1�� 

 

 
 

  

Integral Nonlinearity Differential Nonlinearity 

D
ig

it
a
l 
o

u
tp

u
t 

D
ig

it
a
l 
o

u
tp

u
t 

Actual conversion 

characteristics Actual conversion 

characteristics 

Ideal characteristics 
(Actually-

measured 

value) 

Actual conversion 

characteristics 

Actual conversion characteristics 

(Actually-measured 

value) 

(Actually-measured value) 

Ideal characteristics (Actually-measured 

value) 

Analog input Analog input 

(Actually-measured 

value) 

0x001 

0x002 

0x003 

0x004 

0xFFD 

0xFFE 

0xFFF 

AVSS AVRH AVSS AVRH 

0x(N-2) 

0x(N-1) 

0x(N+1) 

0xN 

{1 LSB(N-1) + VZT} 

VNT 

VFST 

VZT 

VNT 

V(N+1)T 
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12.8.2 Return Factor: Reset 
The return time from Low-Power consumption mode is indicated as follows. It is from releasing reset to starting the program 
operation. 

Return Count Time 

(VCC = 1.65 V to 3.6 V, VDDI = 1.1 V to 1.3 V, VSS = 0 V, TA = - 40°C to + 85°C) 

Parameter Symbol 
Value 

Unit Remarks 
Typ Max

[1] 
Sleep mode 

tRCNT 

148 263 ��s  

High-speed CR Timer mode, 

Main Timer mode, 

PLL Timer mode 

148 263 ��s  

Low-speed CR Timer mode 258 483 ��s  

Sub Timer mode 322 516 ��s  

RTC/Stop mode 278 523 ��s  

Deep Standby RTC mode 

Deep Standby Stop mode 

318 603 ��s When RAM is off 

278 523 ��s When RAM is on 

 

[1]: The maximum value depends on the accuracy of built-in CR. 

 

Operation example of return from Low-Power consumption mode (by INITX)  

 

INITX

tRCNT

Internal reset

CPU

Operation
Start

Reset active Release
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13. Ordering Information 

Part number 
On-chip 

Flash 
memory 

On-chip 
SRAM 

Package Packing 

MB9AF141LBPMC1-G-JNE2 
Main: 64 KB 

Work: 32 KB 
16 KB 

Plastic �x LQFP 64-pin 

(0.5 mm pitch),  

(FPT-64P-M38) 

Tray 

MB9AF142LBPMC1-G-JNE2 
Main: 128 KB 

Work: 32 KB 
16 KB 

MB9AF144LBPMC1-G-JNE2 
Main: 256 KB 

Work: 32 KB 
32 KB 

MB9AF141LBPMC-G-JNE2 
Main: 64 KB 

Work: 32 KB 
16 KB 

Plastic �x LQFP 64-pin 

 (0.65 mm pitch),  

(FPT-64P-M39) 

MB9AF142LBPMC-G-JNE2 
Main: 128 KB 

Work: 32 KB 
16 KB 

MB9AF144LBPMC-G-JNE2 
Main: 256 KB 

Work: 32 KB 
32 KB 

MB9AF141LBQN-G-AVE2 
Main: 64 KB 

Work: 32 KB 
16 KB 

Plastic �x QFN 64-pin 

 (0.5 mm pitch),  

(LCC-64P-M24) 

MB9AF142LBQN-G-AVE2 
Main: 128 KB 

Work: 32 KB 
16 KB 

MB9AF144LBQN-G-AVE2 
Main: 256 KB 

Work: 32 KB 
32 KB 

MB9AF141MBPMC-G-JNE2 
Main: 64 KB 

Work: 32 KB 
16 KB 

Plastic �x LQFP 80-pin 

 (0.5 mm pitch),  

(FPT-80P-M37) 

MB9AF142MBPMC-G-JNE2 
Main: 128 KB 

Work: 32 KB 
16 KB 

MB9AF144MBPMC-G-JNE2 
Main: 256 KB 

Work: 32 KB 
32 KB 

MB9AF141MBPMC1-G-JNE2 
Main: 64 KB 

Work: 32 KB 
16 KB 

Plastic �x LQFP 80-pin 

 (0.65 mm pitch),  

(FPT-80P-M40) 

MB9AF142MBPMC1-G-JNE2 
Main: 128 KB 

Work: 32 KB 
16 KB 

MB9AF144MBPMC1-G-JNE2 
Main: 256 KB 

Work: 32 KB 
32 KB 

MB9AF141MBBGL-GE1 
Main: 64 KB 

Work: 32 KB 
16 KB 

Plastic �x PFBGA 96-pin 

(0.5 mm pitch),  

(BGA-96P-M07) 

MB9AF142MBBGL-GE1 
Main: 128 KB 

Work: 32 KB 
16 KB 

MB9AF144MBBGL-GE1 
Main: 256 KB 

Work: 32 KB 
32 KB 

MB9AF141NBPMC-G-JNE2 
Main: 64 KB 

Work: 32 KB 
16 KB 

Plastic �x LQFP 100-pin 

(0.5 mm pitch),  

(FPT-100P-M23) 

MB9AF142NBPMC-G-JNE2 
Main: 128 KB 

Work: 32 KB 
16 KB 

MB9AF144NBPMC-G-JNE2 
Main: 256 KB 

Work: 32 KB 
32 KB 
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Part number 
On-chip 

Flash 
memory 

On-chip 
SRAM 

Package Packing 

MB9AF141NBPQC-G-JNE2 
Main: 64 KB 

Work: 32 KB 
16 KB 

Plastic �x QFP 100-pin 

(0.65 mm pitch),  

(FPT-100P-M36) 

Tray 

MB9AF142NBPQC-G-JNE2 
Main: 128 KB 

Work: 32 KB 
16 KB 

MB9AF144NBPQC-G-JNE2 
Main: 256 KB 

Work: 32 KB 
32 KB 

MB9AF141NBBGL-GE1 
Main: 64 KB 

Work: 32 KB 
16 KB 

Plastic �x PFBGA 112-pin 

(0.8 mm pitch),  

(BGA-112P-M04) 

MB9AF142NBBGL-GE1 
Main: 128 KB 

Work: 32 KB 
16 KB 

MB9AF144NBBGL-GE1 
Main: 256 KB 

Work: 32 KB 
32 KB 
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80-pin plastic LQFP Lead pitch 0.50 mm

Package width ×

package length
12.00 mm × 12.00 mm

Lead shape Gullwing

Lead bend

direction
Normal bend

Sealing method Plastic mold

Mounting height 1.70 mm MAX

Weight 0.47 g

80-pin plastic LQFP

(FPT-80P-M37)

(FPT-80P-M37)

2009-2010  FUJITSU  SEMICONDUCTOR  LIMITED  F80037S-c-1-2

1 20

40

21

60 41

80

61

INDEX

*12.00± 0.10(.472 ± .004)SQ

14.00± 0.20(.551 ± .008)SQ

0.50(.020) 0.22± 0.05

(.009± .002)
M0.08(.003)

0.145± 0.055
(.006± .002)

0.08(.003)

"A"

(Stand off)

Details of "A" part

(.004± .002)
0.10± 0.05

(.024± .006)
0.60± 0.15

(.020± .008)

0.25(.010)

0.50± 0.20

(Mounting height)
.059�–.004

+.008

�–0.10
+0.20

1.50

0~8°

C

Dimensions in mm (inches).
Note: The values in parentheses are reference values.

Note 1) * : These dimensions do not include resin protrusion.

Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.
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15. Major Changes 

Spansion Publication Number: MB9A140NB_DS706-00040 

Page Section Change Results 

Revision 2.0 

2 
FEATURE 

On-chip Memories 

Revised the descriptions of [Flash memory]. 

5 Unique ID Added the descriptions of "Unique ID". 

6 
PRODUCT LINEUP 

Function 

48 HANDLING DEVICES Added the descriptions. 

53 
MEMORY MAP 

Memory Map (2) 

58 
PIN STATUS IN EACH CPU STATE 

List of Pin Status 

Revised the Pin status type of "I". 

65 

ELECTRICAL CHARACTERISTICS 

3.DC Characteristics 

(1) Current rating 

Revised the descriptions of Power supply current. 

Added the "Flash memory write/erase current". 

Added the footnote. 

69 

4.AC Characteristics 

(3) Built-in CR Oscillation Characteristics 

Built-in high-speed CR 

Revised the table and the footnote. 

73, 74 

(7) External Bus Timing 

Separate Bus Access Asynchronous  

SRAM Mode 

Revised the table and the figure. 

75 Separate Bus Access Synchronous SRAM Mode 

80, 82, 

84, 86 
(9) CSIO Timing 

Revised the title to "CSIO Timing". 

Revised the note. 

89 (11) I
2
C Timing Revised the footnote. 

92 
5. 12-bit A/D Converter 

Electrical Characteristics for the A/D Converter 

Revised the parameter. 

Revised the symbol. 

Corrected the value. 

94 Definition of 12-bit A/D Converter Terms 
Revised the parameter. 

Revised the symbol. 

95 
6. Low-Voltage Detection Characteristics 

(1) Low-Voltage Detection Reset 

Corrected "Conditions" and "Value" in the table. 

Added the Item. 

Added the footnote. 

96 (2) Interrupt of Low-Voltage Detection Added the Item. 

Revision 2.1 

- - Company name and layout design change 

Revision 3.0 

- - 
Corrected the Series name. 

MB9A140NA Series �:  MB9A140NB Series 

- - 

Corrected the Product name as follows. 

MB9AF144LB, MB9AF142LB, MB9AF141LB 

MB9AF144MB, MB9AF142MB, MB9AF141MB 

MB9AF144NB, MB9AF142NB, MB9AF141NB 

2 
FEATURES 

External Bus Interface 

Added the Item. 

Maximum area size : Up to 256 Mbytes 

3 Multi-function Serial Interface Corrected the description of "I
2
C" 

6 
PRODUCT LINEUP 

Function 
Added the footnote 

51 BLOCK DIAGRAM�� Corrected the figure 

52 
MEMORY MAP��
Memory Map (1)�� Corrected the address "External Device Area" 

63 
ELECTRICAL CHARACTERISTICS��
2.Recommended Operating Conditions 

Add the footnote 

64,65 

3.DC Characteristics 

(1)Current rating 

Corrected the Condition 

Delete the minimum value 

Corrected the remarks 

Add the footnote 


