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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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MB91635A Series
(Continued)

Pin no.
Pin name

I/O
 circuit 
type*3

Function
CMOS
 level 
input

CMOS level 
hysteresis 

input
LQFP-
144*1

PFBGA-
144*2

20 G3 VSS ⎯ GND pin ⎯ ⎯

21 G4 VCC ⎯ Power pin ⎯ ⎯

22 H1

PC0

C

General-purpose I/O port ⎯

TIOA12_1 Base timer ch.12 TIOA pin (Port 1) ⎯ ⎯

SOUT6_1
(SDA6_1)

Multifunction serial interface ch.6 
output pin (Port 1).
This pin operates as SOUT6_1 
when it is used in a UART/CSIO (op-
eration modes 0 to 2) and as 
SDA6_1 when it is used in an I2C 
(operation mode 4).

⎯

INT8_1
External interrupt request 8 input pin 
(Port 1)

⎯

23 H2

PC1

C

General-purpose I/O port ⎯

TIOB12_1 Base timer ch.12 TIOB pin (Port 1) ⎯

SIN6_1
Multifunction serial interface ch.6 in-
put pin (Port 1)

⎯

INT9_1
External interrupt request 9 input pin 
(Port 1)

⎯

24 H3

PC2

C

General-purpose I/O port ⎯

TIOA13_1 Base timer ch.13 TIOA pin (Port 1) ⎯

SCK6_1
(SCL6_1)

Multifunction serial interface ch.6 
clock I/O pin (Port 1).
This pin operates as SCK6_1 when 
it is used in a UART/CSIO (operation 
modes 0 to 2) and as SCL6_1 when 
it is used in an I2C (operation mode 
4).

⎯

INT10_1
External interrupt request 10 input 
pin (Port 1)

⎯

25 H4

PC3

C

General-purpose I/O port ⎯

TIOB13_1 Base timer ch.13 TIOB pin (Port 1) ⎯

INT11_1
External interrupt request 11 input 
pin (Port 1)

⎯
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MB91635A Series
(Continued)

Pin no.
Pin name

I/O
 circuit 
type*3

Function
CMOS
 level 
input

CMOS level 
hysteresis 

input
LQFP-
144*1

PFBGA-
144*2

48 L5

P80

E

General-purpose I/O port ⎯

AN8
10-bit A/D converter ch.8 analog in-
put pin

⎯ ⎯

IN0_1
32-bit input capture ch.0 input pin 
(Port 1)

⎯

INT24
External interrupt request 24 input 
pin

⎯

49 K5

P81

E

General-purpose I/O port ⎯

AN9
10-bit A/D converter ch.9 analog in-
put pin

⎯ ⎯

IN1_1
32-bit input capture ch.1 input pin 
(Port 1)

⎯

INT25
External interrupt request 25 input 
pin

⎯

50 M6

P82

E

General-purpose I/O port ⎯

AN10
10-bit A/D converter ch.10 analog 
input pin

⎯ ⎯

IN2_1
32-bit input capture ch.2 input pin 
(Port 1)

⎯

INT26
External interrupt request 26 input 
pin

⎯

51 N6

P83

E

General-purpose I/O port ⎯

AN11
10-bit A/D converter ch.11 analog 
input pin

⎯ ⎯

IN3_1
32-bit input capture ch.3 input pin 
(Port 1)

⎯

INT27
External interrupt request 27 input 
pin

⎯

52 L6

P84

E

General-purpose I/O port ⎯

AN12
10-bit A/D converter ch.12 analog 
input pin

⎯ ⎯

IN4_1
32-bit input capture ch.4 input pin 
(Port 1)

⎯

INT28
External interrupt request 28 input 
pin

⎯
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MB91635A Series
(Continued)

Pin no.
Pin name

I/O
 circuit 
type*3

Function
CMOS
 level 
input

CMOS level 
hysteresis 

input
LQFP-
144*1

PFBGA-
144*2

68 L10

PA6

E

General-purpose I/O port ⎯

AN22
10-bit A/D converter ch.22 analog 
input pin

⎯ ⎯

TMI1_1
16-bit reload timer ch.1 input pin 
(Port 1)

⎯

INT22_1
External interrupt request 22 input 
pin (Port 1)

⎯

69 N11

PA7

E

General-purpose I/O port ⎯

AN23
10-bit A/D converter ch.23 analog 
input pin

⎯ ⎯

TMI2_1
16-bit reload timer ch.2 input pin 
(Port 1)

⎯

INT23_1
External interrupt request 23 input 
pin (Port 1)

⎯

70 M11

PB0

E

General-purpose I/O port ⎯

AN24
10-bit A/D converter ch.24 analog 
input pin

⎯ ⎯

INT24_1
External interrupt request 24 input 
pin (Port 1)

⎯

71 N12

PB1

E

General-purpose I/O port ⎯

AN25
10-bit A/D converter ch.25 analog 
input pin

⎯ ⎯

INT25_1
External interrupt request 25 input 
pin (Port 1)

⎯

72 N13 VSS ⎯ GND pin ⎯ ⎯

73 M13 VCC ⎯ Power pin ⎯ ⎯

74 M12

PB2

E

General-purpose I/O port ⎯

AN26
10-bit A/D converter ch.26 analog 
input pin

⎯ ⎯

INT26_1
External interrupt request 26 input 
pin (Port 1)

⎯

75 L13

PB3

E

General-purpose I/O port ⎯

AN27
10-bit A/D converter ch.27 analog 
input pin

⎯ ⎯

INT27_1
External interrupt request 27 input 
pin (Port 1)

⎯
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MB91635A Series
(Continued)

Pin no.
Pin name

I/O
 circuit 
type*3

Function
CMOS
 level 
input

CMOS level 
hysteresis 

input
LQFP-
144*1

PFBGA-
144*2

81 K10

P52

C

General-purpose I/O port ⎯

CS2
External bus interface chip select 2 
output pin

⎯ ⎯

SCK10
(SCL10)

Multifunction serial interface ch.10 
clock I/O pin.
This pin operates as SCK10 when it 
is used in a UART/CSIO (operation 
modes 0 to 2) and as SCL10 when 
it is used in an I2C (operation mode 
4).

⎯

ZIN0_1
Up/Down counter ch.0 ZIN input pin 
(Port 1)

⎯

82 J12

P53

C

General-purpose I/O port ⎯

CS3
External bus interface chip select 3 
output pin

⎯ ⎯

FRCK1
32-bit free-run timer ch.1 external 
clock input pin

⎯

INT21_2
External interrupt request 21 input 
pin (Port 2)

⎯

83 J13

P54

C

General-purpose I/O port ⎯

AS
External bus interface address 
strobe output pin

⎯ ⎯

SOUT11
(SDA11)

Multifunction serial interface ch.11 
output pin.
This pin operates as SOUT11 when 
it is used in a UART/CSIO (operation 
modes 0 to 2) and as SDA11 when it 
is used in an I2C (operation mode 4).

⎯

AIN1_1
Up/Down counter ch.1 AIN input pin 
(Port 1)

⎯

84 J11

P55

C

General-purpose I/O port ⎯

RD
External bus interface read strobe 
output pin

⎯ ⎯

SIN11
Multifunction serial interface ch.11 
input pin

⎯

BIN1_1
Up/Down counter ch.1 BIN input pin 
(Port 1)

⎯

ADTRG0
10-bit A/D converter external trigger 
input pin

⎯
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MB91635A Series
(Continued)

Pin no.
Pin name

I/O
 circuit 
type*3

Function
CMOS
 level 
input

CMOS level 
hysteresis 

input
LQFP-
144*1

PFBGA-
144*2

105 C13

P12

B

General-purpose I/O port ⎯

D10 External bus interface data bus bit10 ⎯

TIOA5 Base timer ch.5 TIOA pin ⎯

SCK2
(SCL2)

Multifunction 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 I2C (operation mode 4).

⎯

ZIN0 Up/Down counter ch.0 ZIN input pin ⎯

INT2 External interrupt request 2 input pin ⎯

106 C12

P13

B

General-purpose I/O port ⎯

D11 External bus interface data bus bit11 ⎯

TIOB5 Base timer ch.5 TIOB pin ⎯

INT3 External interrupt request 3 input pin ⎯

107 B13

P14

B

General-purpose I/O port ⎯

D12 External bus interface data bus bit12 ⎯

TIOA6 Base timer ch.6 TIOA pin ⎯ ⎯

SOUT3
(SDA3)

Multifunction serial interface ch.3 
output pin.
This pin operates as SOUT3 when 
the product is used in a UART/CSIO 
(operation modes 0 to 2) and as 
SDA3 when it is used in an I2C (op-
eration mode 4).

⎯

AIN1 Up/Down counter ch.1 AIN input pin ⎯

INT4 External interrupt request 4 input pin ⎯

108 A13 VSS ⎯ GND pin ⎯ ⎯

109 A12 VCC ⎯ Power pin ⎯ ⎯

110 B12

P15

B

General-purpose I/O port ⎯

D13 External bus interface data bus bit13 ⎯

TIOB6 Base timer ch.6 TIOB pin ⎯

SIN3
Multifunction serial interface ch.3 in-
put pin

⎯

BIN1 Up/Down counter ch.1 BIN input pin ⎯

INT5 External interrupt request 5 input pin ⎯
DS07-16909-2E   27



MB91635A Series
(Continued)

Pin no.
Pin name

I/O
 circuit 
type*3

Function
CMOS
 level 
input

CMOS level 
hysteresis 

input
LQFP-
144*1

PFBGA-
144*2

119 A9

P26

D*4

General-purpose I/O port ⎯

A06
External bus interface address bus 
bit6

⎯ ⎯

TIOA11 Base timer ch.11 TIOA pin ⎯

SCK5
(SCL5)

Multifunction serial interface ch.5 
clock I/O pin.
This pin operates as SCK5 when it is 
used in a UART/CSIO (operation 
modes 0 to 2) and as SCL5 when it 
is used in an I2C (operation mode 4).

⎯

ZIN3 Up/Down counter ch.3 ZIN input pin ⎯

OUT2
32-bit output compare ch.2 output 
pin

⎯ ⎯

120 C9

P27

D*4

General-purpose I/O port ⎯

A07
External bus interface address bus 
bit7

⎯ ⎯

TIOB11 Base timer ch.11 TIOB pin ⎯

OUT3
32-bit output compare ch.3 output 
pin

⎯ ⎯

121 D9

P30

D*4

General-purpose I/O port ⎯

A08
External bus interface address bus 
bit8

⎯ ⎯

TIOA12 Base timer ch.12 TIOA pin ⎯ ⎯

SOUT6
(SDA6)

Multifunction serial interface ch.6 
output pin.
This pin operates as SOUT6 when it 
is used in a UART/CSIO (operation 
modes 0 to 2) and as SDA6 when it 
is used in an I2C (operation mode 4).

⎯

INT8 External interrupt request 8 input pin ⎯

122 B8

P31

D*4

General-purpose I/O port ⎯

A09
External bus interface address bus 
bit9

⎯ ⎯

TIOB12 Base timer ch.12 TIOB pin ⎯

SIN6
Multifunction serial interface ch.6 in-
put pin

⎯

INT9 External interrupt request 9 input pin ⎯
30 DS07-16909-2E



MB91635A Series
■ I/O CIRCUIT TYPE

(Continued)

Type Circuit Remarks

A • Oscillation feedback resistance 
approx. 1 MΩ

• With standby control

B • CMOS level output
• CMOS level input
• CMOS level hysteresis input
• With pull-up control
• With standby control

Notes: • CMOS level input when input data, 
RDY pin of external bus interface.
Input other than above situations, 
CMOS level hysteresis input.

• When this pin is used as an I2C pin, 
the digital output P-ch transistor is 
always off.

Clock input

Standby control

X1

X0

P-ch P-ch

N-ch

R

Digital output

Digital output

Pull-up control

Digital input
Standby control

Digital input
Standby control
DS07-16909-2E   37



MB91635A Series
(Continued)
Type Circuit Remarks

P • Flash memory product only
• CMOS level hysteresis input
• High voltage control for testing Flash 

memory

N-ch

R

N-ch

N-ch

N-ch

N-ch

Control pin

Mode input
DS07-16909-2E   41



MB91635A Series
• C Pin

As MB91635A series includes an internal regulator, always connect a bypass capacitor of approximately 4.7 μF
to the C pin for use by the regulator.

• Mode pins (MD0, MD1) 

Connect the MD pin (MD0, 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
• To ensure that the internal regulator and the oscillator have stabilized immediately after the power is turned

on, keep an “L” level input connected to the INIT pin for the duration of the regulator voltage stabilization wait
time + the oscillator start time of the oscillator + the main oscillator stabilization wait time.

• Turn power on/off in the following order
Turning on : VCC → AVCC → AVRH
Turning off : AVRH → AVCC → VCC

Release the reset (INIT pin “L” level to “H” level) after the power supply has stabilized.

C

4.7 µF

GND

VSS

MB91635A series
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MB91635A Series
(Continued)

Address
Register

Block
+0 +1 +2 +3

0000 00C0H

RDRM0 [R]/
TDRM0 

[W] B,H,W
00000000

RDRM1 [R]/
TDRM1 

[W] B,H,W
00000000

RDRM2 [R]/
TDRM2 

[W] B,H,W
00000000

RDRM3 [R]/
TDRM3 

[W] B,H,W
00000000

Multi-function 
serial interface
data register

 (mirror) 
0000 00C4H

RDRM4 [R]/
TDRM4 

[W] B,H,W
00000000

RDRM5 [R]/
TDRM5 

[W] B,H,W
00000000

RDRM6 [R]/
TDRM6 

[W] B,H,W
00000000

RDRM7 [R]/
TDRM7 

[W] B,H,W
00000000

0000 00C8H
SSEL0123 [R/W] B

------00
⎯

SSEL4567 [R/W] 
B

------00
⎯

Multi-function 
serial interface 

serial clock 
selection

0000 00CCH ⎯ Reserved

0000 00D0H

SCR8 [R/W]/IBCR8 
[R,R/W] B,H,W*2

0--00000

SMR8 [R/W] 
B,H,W

000-0000

SSR8 [R,R/W] 
B,H,W

0-000011

ESCR8  [R/W]/
IBSR8 

[R,R/W] B,H,W*2

-0000000

Multi-function 
serial interface

 ch.8
 (FIFO) 

0000 00D4H
RDR8[R]/TDR8[W] B,H,W*1

-------0 00000000

BGR18 [R/W] 
H,W

00000000

BGR08 [R/W] 
H,W

00000000

0000 00D8H
ISMK8 [R/W] B,H*2

--------

ISBA8 [R/W] 
B,H*2

--------
⎯

0000 00DCH

FCR18 [R/W] 
B,H,W

---00100

FCR08 [R,R/W] 
B,H,W

-0000000

FBYTE28 [R/W] 
B,H,W

00000000

FBYTE18 [R/W] 
B,H,W

00000000

0000 00E0H

SCR9 [R/W]/IBCR9 
[R,R/W] B,H,W*2

0--00000

SMR9 [R/W] 
B,H,W

000-0000

SSR9 [R,R/W] 
B,H,W

0-000011

ESCR9 [R/W]/
IBSR9 [R,R/W] 

B,H,W*2

-0000000

Multi-function 
serial interface

 ch.9
 (FIFO) 

0000 00E4H
RDR9[R]/TDR9[W] B,H,W*1

-------0 00000000

BGR19 [R/W] 
H,W

00000000

BGR09 [R/W] 
H,W

00000000

0000 00E8H
ISMK9 [R/W] B,H*2

--------

ISBA9 [R/W] 
B,H*2

--------
⎯

0000 00ECH

FCR19 [R/W] 
B,H,W

---00100

FCR09 [R,R/W] 
B,H,W

-0000000

FBYTE29 [R/W] 
B,H,W

00000000

FBYTE19 [R/W] 
B,H,W

00000000
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MB91635A Series
(Continued)

Address
Register

Block
+0 +1 +2 +3

0000 0C24H
DCSR2 [R,R/W] H

0------- -----000
DTCR2 [R/W] H

00000000 00000000

DMAC

0000 0C28H
DSAR2 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C2CH
DDAR2 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C30H
DCCR3 [R/W] W

0----000 --00--00 00000000 0-000000

0000 0C34H
DCSR3 [R,R/W] H

0------- -----000
DTCR3 [R/W] H

00000000 00000000

0000 0C38H
DSAR3 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C3CH
DDAR3 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C40H
DCCR4 [R/W] W

0----000 --00--00 00000000 0-000000

0000 0C44H
DCSR4 [R,R/W] H

0------- -----000
DTCR4 [R/W] H

00000000 00000000

0000 0C48H
DSAR4 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C4CH
DDAR4 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C50H
DCCR5 [R/W] W

0----000 --00--00 00000000 0-000000

0000 0C54H
DCSR5 [R,R/W] H

0------- -----000
DTCR5 [R/W] H

00000000 00000000

0000 0C58H
DSAR5 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C5CH
DDAR5 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C60H
DCCR6 [R/W] W

0----000 --00--00 00000000 0-000000

0000 0C64H
DCSR6 [R,R/W] H

0------- -----000
DTCR6 [R/W] H

00000000 00000000

0000 0C68H
DSAR6 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C6CH
DDAR6 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C70H
DCCR7 [R/W] W

0----000 --00--00 00000000 0-000000
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MB91635A Series
(Continued)

Address
Register

Block
+0 +1 +2 +3

0000 0C74H
DCSR7 [R,R/W] H

0------- -----000
DTCR7 [R/W] H

00000000 00000000

DMAC

0000 0C78H
DSAR7 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C7CH
DDAR7 [R/W] W

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

0000 0C80H

 to 
0000 0DF0H

⎯

0000 0DF4H ⎯ DILVR [R,R/W] B
---11111

0000 0DF8H
DMACR [R/W] W

0------- -------- 0------- --------

0000 0DFCH

 to 
0000 0F3CH

⎯ Reserved

0000 0F40H
BT4TMR[R]H

00000000 00000000
BT4TMCR[R/W] B,H
-0000000 00000000

Base timer ch.4
0000 0F44H ⎯ BT4STC[R/W]B

0000-000
⎯

0000 0F48H
BT4PCSR/BT4PRLL[R/W]H

XXXXXXXX XXXXXXXX

BT4PDUT/BT4PRLH/BT4DTBF
[R/W]H

XXXXXXXX XXXXXXXX

0000 0F4CH ⎯

0000 0F50H
BT5TMR[R]H

00000000 00000000
BT5TMCR[R/W] B,H
-0000000 00000000

Base timer ch.5
0000 0F54H ⎯ BT5STC[R/W]B

0000-000
⎯

0000 0F58H
BT5PCSR/BT5PRLL[R/W]H

XXXXXXXX XXXXXXXX

BT5PDUT/BT5PRLH/BT5DTBF
[R/W]H

XXXXXXXX XXXXXXXX

0000 0F5CH ⎯

0000 0F60H
BT6TMR[R]H

00000000 00000000
BT6TMCR[R/W] B,H
-0000000 00000000

Base timer ch.6
0000 0F64H ⎯ BT6STC[R/W]B

0000-000
⎯

0000 0F68H
BT6PCSR/BT6PRLL[R/W]H

XXXXXXXX XXXXXXXX

BT6PDUT/BT6PRLH/BT6DTBF
[R/W]H

XXXXXXXX XXXXXXXX

0000 0F6CH ⎯
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MB91635A Series
(Continued)

Pin 
Name Function Name

Initial Value
Sleep 
Mode

Standby Mode

INIT = "L" 
Period

INIT = "H" 
Period SLVL1 = 0 SLVL1 = 1

PB0 PB0/AN24/INT24_1

Output 
Hi-Z 

Output 
Hi-Z/Input 
disabled

Last state 
maintained

Last state 
maintained

Output Hi-Z/
Internal input "0" 

fixed

Input 
enabled when 
the selection of 

interrupt function 
is enabled

PB1 PB1/AN25/INT25_1

PB2 PB2/AN26/INT26_1

PB3 PB3/AN27/INT27_1

PB4 PB4/AN28/INT28_1

PB5 PB5/AN29/INT29_1

PB6 PB6/AN30/INT30_1

PC0
PC0/TIOA12_1/SOUT6_1/

INT8_1

Output 
Hi-Z 

Output 
Hi-Z/Input 
enabled

Last state 
maintained

Last state 
maintained

Output Hi-Z/
Internal input "0" 

fixed

Input 
enabled when 
the selection of 

interrupt function 
is enabled

PC1 PC1/TIOB12_1/SIN6_1/INT9_1

PC2
PC2/TIOA13_1/SCK6_1/

INT10_1

PC3 PC3/TIOB13_1/INT11_1

PC4
PC4/TIOA14_1/SOUT7_1/

OUT4_2/INT12_1

PC5
PC5/TIOB14_1/SIN7_1/OUT5_2/

INT13_1

PC6
PC6/TIOA15_1/SCK7_1/

OUT6_2/INT14_1

PC7
PC7/TIOB15_1/OUT7_2/

INT15_1

PG0
PG0/DREQ2/TIOA0_1/

SOUT0_2/IN0_2

Output 
Hi-Z 

Output 
Hi-Z/Input 
enabled

Last state 
maintained

Last state 
maintained

Output Hi-Z/
Internal input "0" 

fixed

PG1
PG1/DACK2/TIOB0_1/SIN0_2/

IN1_2

PG2
PG2/DEOP2/TIOA1_1/SCK0_2/

IN2_2

PG3 PG3/DREQ3/TIOB1_1/IN3_2

PG4
PG4/DACK3/TIOA2_1/

SOUT1_1/IN4_2

PG5
PG5/DEOP3/TIOB2_1/SIN1_1/

IN5_2

PG6 PG6/TIOA3_1/SCK1_1/IN6_2

PG7 PG7/TIOB3_1/IN7_2
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MB91635A Series
(VCC = AVCC = 2.7 V to 3.6 V, VSS = AVSS = 0 V, Ta =  − 40 °C to  + 85 °C)

(Continued)

Parameter Sym-
bol Pin name Conditions

Value
Unit Remarks

Min Typ Max

“L”level input 
voltage
 (hysteresis input) 

VILS

P00 to P07*8, 
P10 to P17*9, 
P20 to P27, 
P30 to P37, 
P40 to P47, 
P50 to P57, 

P60*10,
P61 to P67, 
P70 to P77, 
P80 to P87, 
P90 to P92, 
PA0 to PA7, 
PB0 to PB6, 
PC0 to PC7, 
PG0 to PG7, 
PH0 to PH7, 
PI0 to PI7, 

PK0 to PK3, 
INIT, MD0, 

MD1 

⎯ Vss − 0.3 ⎯ VCC × 0.2 V

“H” level 
output voltage

VOH

P00 to P07,
P10 to P17,
P20 to P27,
P30 to P37,
P40 to P47,
P50 to P57,
P60 to P67,
P70 to P77,
P80 to P87,
P90 to P92,
PA0 to PA7,
PB0 to PB6,
PC0 to PC7
PG0 to PG7,
PH0 to PH7,
PI0 to PI7, 
PK0 to PK3

VCC = 2.7 V
IOH =  − 4 mA

VCC − 0.5 ⎯ VCC V

“L” level 
output voltage

VOL
VCC = 2.7 V
IOL = 4 mA

VSS ⎯ 0.4 V

Input leak current IIL ⎯ ⎯
 − 5 ⎯  + 5 μA Digital pin

 − 10 ⎯  + 10 μA Analog pin

Pull-up resistance 
value

RPU Pull-up pin ⎯ 16.6 33 66 kΩ
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MB91635A Series
• Operation guaranteed range

3.6

3.3

3.0

2.7

2.4
2 4 6 8 10 12 14 16 18 20 22 24 26 28 300

3.6

3.3

3.0

2.7

2.4
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 600

*1 *2

Internal operation clock FCC (MHz)

Internal operation clock FCC (MHz)

P
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y 
vo

lta
ge

 V
C

C
 (

V
)

P
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pl

y 
vo

lta
ge
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C

C
 (

V
)

• When the main clock is selected (DIVB = 000)

• When the PLL clock is selected

3.6

3.3

3.0

2.7

2.4
0 4 8 12 16 20 24 28 32

DIVB=111 DIVB=110 DIVB=101 DIVB=100 DIVB=011 DIVB=010 DIVB=001 DIVB=000

Internal operation clock FCC (kHz)

P
ow

er
 s

up
pl

y 
vo

lta
ge

 V
C

C
 (

V
)

• When the sub clock is selected (FCL = 32.768 kHz)

*1: DIVB = 111, ODS = 11, and PLL macro oscillation frequency = 80 MHz

*2: DIVB = 000, ODS = 01, and PLL macro oscillation frequency = 120 MHz
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MB91635A Series
I N I T
 

tINITX

VILS VILS

tINITXRtINITXF

VIHS VIHS
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MB91635A Series
•Definition of 10-bit A/D Converter Terms
• Resolution  : Analog variation that is recognized by an A/D converter.
• Linearity error  : Deviation of the line between the zero-transition point 

 (0000000000←→0000000001) and the full-scale transition point 
 (1111111110←→1111111111) from the actual conversion characteristics.

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

• Total error  : Difference between the actual value and the theoretical value. The total error includes 
zero transition error, full-scale transition error, and linear error.

(Continued)

3FFH

3FEH

3FDH

004H

003H

002H

001H

AVSS AVRH

{1 LSB (N − 1) + VOT}

(N − 1)H

AVSS AVRH

(N − 2)H

NH

(N + 1)H 

VFST

VNT

VOT

V(N+1)T

VNT

Linearity error Differential linearity error

D
ig

ita
l o

ut
pu

t

D
ig

ita
l o

ut
pu

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) 

 (Actually-measured
value) 

Analog input Analog input

N  : A/D converter digital output value.
VOT  : Voltage at which the digital output changes from 000H to 001H.
VFST  : Voltage at which the digital output changes from 3FEH to 3FFH.
VNT  : Voltage at which the digital output changes from (N − 1)H to NH.

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

 [LSB]
1 LSB’

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

  − 1 [LSB]
1 LSB

1 LSB  = 
VFST − VOT

1022
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MB91635A Series
■ ORDERING INFORMATION

Part number Package

MB91637APMC
144-pin plastic LQFP

(FPT-144P-M08)

MB91637ABGL
144-pin plastic PFBGA

(BGA-144P-M06)

MB91F639APMC
144-pin plastic LQFP

(FPT-144P-M08)

MB91F639ABGL
144-pin plastic PFBGA

(BGA-144P-M06)

MB91F637APMC
144-pin plastic LQFP

(FPT-144P-M08)

MB91F637ABGL
144-pin plastic PFBGA

(BGA-144P-M06)

MB91F635APMC
144-pin plastic LQFP

(FPT-144P-M08)

MB91F635ABGL
144-pin plastic PFBGA

(BGA-144P-M06)
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MB91635A Series
(Continued)

Please check the latest Package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/

144-ball plastic PFBGA Ball pitch 0.80 mm

Package width ×
package length

12.00 × 12.00 mm

Lead shape Soldering ball

Sealing method Plastic mold

Ball size ∅0.45 mm

Mounting height 1.45 mm Max.

Weight 0.32 g

144-ball plastic PFBGA
(BGA-144P-M06)

(BGA-144P-M06)

C 2003  FUJITSU  LIMITED  B144006S-c-1-1

12.00±0.10
(.472±.004)

ABCDEFGHJKLM

1
2
3
4
5
6
7
8

M S A B

B

REF
0.80(.031)

9
10

N

A

0.80(.031)
REF

144-ø0.45±0.10
(144-ø.018±.004)

ø0.08(.003)

0.20(.008) S A(INDEX AREA)

S

S0.10(.004)

(Stand off)
(.014±.004)
0.35±0.10

(Seated height)

1.25±0.20

(.049±.008)

0.20(.008) S B
12.00±0.10(.472±.004)

13
12
11

INDEX

Dimensions in mm (inches).
Note: The values in parentheses are reference values.©2003-2008 FUJITSU MICROELECTRONICS LIMITED  B144006S-c-1-2
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MB91635A Series
FUJITSU SEMICONDUCTOR LIMITED
Nomura Fudosan Shin-yokohama Bldg. 10-23, Shin-yokohama 2-Chome,
Kohoku-ku Yokohama Kanagawa 222-0033, Japan
Tel: +81-45-415-5858
http://jp.fujitsu.com/fsl/en/

For further information please contact:

North and South America
FUJITSU MICROELECTRONICS AMERICA, INC.
1250 E. Arques Avenue, M/S 333
Sunnyvale, CA 94085-5401, U.S.A.
Tel: +1-408-737-5600   Fax: +1-408-737-5999
http://www.fma.fujitsu.com/

Europe
FUJITSU MICROELECTRONICS EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany
Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/microelectronics/

Korea
FUJITSU MICROELECTRONICS KOREA LTD.
206 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fmk/

Asia Pacific
FUJITSU MICROELECTRONICS ASIA PTE. LTD.
151 Lorong Chuan,
#05-08 New Tech Park 556741 Singapore
Tel : +65-6281-0770 Fax : +65-6281-0220
http://www.fmal.fujitsu.com/

FUJITSU MICROELECTRONICS SHANGHAI CO., LTD.
Rm. 3102, Bund Center, No.222 Yan An Road (E),
Shanghai 200002, China
Tel : +86-21-6146-3688 Fax : +86-21-6335-1605
http://cn.fujitsu.com/fmc/

FUJITSU MICROELECTRONICS PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road,
Tsimshatsui, Kowloon, Hong Kong
Tel : +852-2377-0226 Fax : +852-2376-3269
http://cn.fujitsu.com/fmc/en/

Specifications are subject to change without notice. For further information please contact each office.

All Rights Reserved.
The contents of this document are subject to change without notice. 
Customers are advised to consult with sales representatives before ordering.
The information, such as descriptions of function and application circuit examples, in this document are presented solely for the purpose
of reference to show examples of operations and uses of FUJITSU SEMICONDUCTOR device; FUJITSU SEMICONDUCTOR does not
warrant proper operation of the device with respect to use based on such information. When you develop equipment incorporating the device
based on such information, you must assume any responsibility arising out of such use of the information. 
FUJITSU SEMICONDUCTOR assumes no liability for any damages whatsoever arising out of the use of the information.
Any information in this document, including descriptions of function and schematic diagrams, shall not be construed as license of the use
or exercise of any intellectual property right, such as patent right or copyright, or any other right of FUJITSU SEMICONDUCTOR or
any third party or does FUJITSU SEMICONDUCTOR warrant non-infringement of any third-party's intellectual property right or other
right by using such information. FUJITSU SEMICONDUCTOR assumes no liability for any infringement of the intellectual property
rights or other rights of third parties which would result from the use of information contained herein.
The products described in this document are designed, developed and manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed, developed and manufactured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious effect to
the public, and could lead directly to death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in nuclear
facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control in weapon
system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and artificial satellite).
Please note that FUJITSU SEMICONDUCTOR will not be liable against you and/or any third party for any claims or damages arising in
connection with above-mentioned uses of the products.
Any semiconductor devices have an inherent chance 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.
Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations of
the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.
The company names and brand names herein are the trademarks or registered trademarks of their respective owners.

Edited: Sales Promotion Department


