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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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Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 76

Program Memory Size 576KB (576K x 8)

Program Memory Type FLASH

EEPROM Size 64K x 8
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Voltage - Supply (Vcc/Vdd) 2.7V ~ 5.5V

Data Converters A/D 37x12b; D/A 2x8b

Oscillator Type External

Operating Temperature -40°C ~ 105°C (TA)

Mounting Type Surface Mount
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MB91520 Series 

Pin no. Pin 
Name Polarity 

I/O 
circuit 
types*8 

Function*9 
64 80 100 120 144 176 

- - 80 96 115 141 
P130 - 

F 
General-purpose I/O port 

SCK0_0 - Multi-function serial ch.0 clock I/O (0) 

- - - - - 142 
P162 - 

A 
General-purpose I/O port 

TRG5_2 - PPG trigger 5 input (2) 

- - - - - 143 
P163 - 

A 
General-purpose I/O port 

TRG6_2 - PPG trigger 6 input (2) 
51 65 81 97 116 144 MD0 - K Mode pin 0 
52 66 82 98 117 145 MD1 - K Mode pin 1 
53 67 83 99 118 146 X0 - N Main clock oscillation input 
54 68 84 100 119 147 X1 - N Main clock oscillation output 

56 70 86 102 121 149 
P135 - 

A 
General-purpose I/O port 

DTTI_0 - Waveform generator ch.0-ch.5 input pin (0) 
X1A - O Sub clock oscillation output 

57 71 87 103 122 150 
P136 - A General-purpose I/O port 
X0A - O Sub clock oscillation input 

58 72 88 104 123 151 RSTX N M External reset input 

- - - - 124 152 
P131 - 

A 
General-purpose I/O port 

ADTG0_0 - A/D converter external trigger input 0 (0) 

- - - 105 125 153 
P132 - 

A 
General-purpose I/O port 

SCS1_0 - Serial chip select 1 I/O (0) 
ADTG1_0 - A/D converter external trigger input 1 (0) 

- - 89 106 126 154 
P133 - 

A 
General-purpose I/O port 

TX2(64) - CAN transmission data 2 output  

- - 90 107 127 155 

P134 - 

F 

General-purpose I/O port 
RX2(64) - CAN reception data 2 input  
SCS1_1 - Serial chip select 1 I/O (1) 
ICU7_0 - Input capture ch.7 input (0) 
INT7_0 - INT7 External interrupt input (0) 

- - 91 108 128 156 
P144 - 

F 
General-purpose I/O port 

SCK1_1 - Multi-function serial ch.1 clock I/O (1) 

- - 94 *1 
111 

*1 131 159 

P000 - 

F 

General-purpose I/O port 
D16 *4, *5 - External bus data bit16 I/O (0) 

SIN1_0 - 
Multi-function serial ch.1 serial data input 
(0) 

TIOA0_1 

*4 
- TIOA output of Base timer ch.0 (1) 

INT2_0 - INT2 External interrupt input (0) 

- 75 

*1 
95 *1 

112 

*1 132 160 

P001 - 

A 

General-purpose I/O port 
D17 *3, *4, 

*5 
- External bus data bit17 I/O  

SOT1_0 

*3 
- 

Multi-function serial ch.1 serial data output 
(0) 

TIOA1_1 - TIOA I/O of Base timer ch.1 (1) 
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MB91520 Series 

4.  I/O Circuit Type 
Type  Circuit  Remarks  

A 

 

 
 

•General-purpose I/O port 
•Output 4mA 
•Pull-up resistor control 50kΩ 
•Automotive input 

B 

 

 
 

•Analog input, General-purpose I/O port 
•Output 4mA 
•Pull-up resistor control 50kΩ 
•Automotive input 
 

C 

 

 
 

•DAC output, General-purpose I/O port 
•Output 4mA 
•Pull-up resistor control 50kΩ 
•Automotive input 
 

Pull-up control 

Digital output 

Digital output 

Standby control 

Automotive input 

DAC output 

Pull-up control 

Digital output 

Digital output 

Standby control 

Automotive input 

Analog input 

Pull-up control 

Digital output 

Digital output 

Standby control 

Automotive input 
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MB91520 Series 

MB91F525, MB91F526 

 

 

MB91F525 MB91F526 
0000 0000H 

I/O 
0000 0000H 

I/O 
0000 4000H 

BackUp RAM (8KB) 
0000 4000H 

BackUp RAM (8KB) 0000 6000H 
I/O 

0000 6000H 
I/O 

0001 0000H 

RAM (96KB) 

0001 0000H 

RAM (128KB) 
0002 8000H 

0003 0000H 

Reserved 
Reserved 

0007 0000H 0007 0000H 
Flash memory Flash memory 
(768+64)KB (1024+64)KB 

0014 0000H 

0018 0000H 

Reserved 
Reserved 

0033 0000H 
WorkFlash 

0033 0000H 
WorkFlash 

(64KB) (64KB) 
0034 0000H 0034 0000H 

Reserved Reserved 

8000 0000H 8000 0000H 

External area External area 
FFFF FFFFH FFFF FFFFH 

0039 0000H 

0039 2000H 

0039 0000H 

0039 2000H 

Interrupt vector 

Flash memory 
Reset vector 

000F FC00H 

0010 0000H 

Flash memory 

Interrupt vector 
Reset vector 

000F FC00H 

0010 0000H 
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MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

000440H 
ICR00 [R/W] B,H,W 

---11111 
ICR01 [R/W] B,H,W 

---11111 
ICR02 [R/W] B,H,W 

---11111 
ICR03 [R/W] B,H,W 

---11111 

Interrupt 
Controller [S] 

000444H 
ICR04 [R/W] B,H,W 

---11111 
ICR05 [R/W] B,H,W 

---11111 
ICR06 [R/W] B,H,W 

---11111 
ICR07 [R/W] B,H,W 

---11111 

000448H 
ICR08 [R/W] B,H,W 

---11111 
ICR09 [R/W] B,H,W 

---11111 
ICR10 [R/W] B,H,W 

---11111 
ICR11 [R/W] B,H,W 

---11111 

00044CH 
ICR12 [R/W] B,H,W 

---11111 
ICR13 [R/W] B,H,W 

---11111 
ICR14 [R/W] B,H,W 

---11111 
ICR15 [R/W] B,H,W 

---11111 

000450H 
ICR16 [R/W] B,H,W 

---11111 
ICR17 [R/W] B,H,W 

---11111 
ICR18 [R/W] B,H,W 

---11111 
ICR19 [R/W] B,H,W 

---11111 

000454H 
ICR20 [R/W] B,H,W 

---11111 
ICR21 [R/W] B,H,W 

---11111 
ICR22 [R/W] B,H,W 

---11111 
ICR23 [R/W] B,H,W 

---11111 

000458H 
ICR24 [R/W] B,H,W 

---11111 
ICR25 [R/W] B,H,W 

---11111 
ICR26 [R/W] B,H,W 

---11111 
ICR27 [R/W] B,H,W 

---11111 

00045CH 
ICR28 [R/W] B,H,W 

---11111 
ICR29 [R/W] B,H,W 

---11111 
ICR30 [R/W] B,H,W 

---11111 
ICR31 [R/W] B,H,W 

---11111 

000460H 
ICR32 [R/W] B,H,W 

---11111 
ICR33 [R/W] B,H,W 

---11111 
ICR34 [R/W] B,H,W 

---11111 
ICR35 [R/W] B,H,W 

---11111 

000464H 
ICR36 [R/W] B,H,W 

---11111 
ICR37 [R/W] B,H,W 

---11111 
ICR38 [R/W] B,H,W 

---11111 
ICR39 [R/W] B,H,W 

---11111 

000468H 
ICR40 [R/W] B,H,W 

---11111 
ICR41 [R/W] B,H,W 

---11111 
ICR42 [R/W] B,H,W 

---11111 
ICR43 [R/W] B,H,W 

---11111 

00046CH 
ICR44 [R/W] B,H,W 

---11111 
ICR45 [R/W] B,H,W 

---11111 
ICR46 [R/W] B,H,W 

---11111 
ICR47 [R/W] B,H,W 

---11111 
000470H 

to 
00047CH 

― ― ― ― Reserved [S] 

000480H 
RSTRR [R]  

B,H,W 
XXXX--XX 

RSTCR [R/W]  
B,H,W 
111----0 

STBCR [R/W]  
B,H,W * 
000---11 

― 

Reset Control [S] 
Power Control [S] 
*: Writing STBCR 

by DMA is 
forbidden 

000484H ― ― ― ― Reserved [S] 

000488H 
DIVR0 [R/W] B,H,W 

000----- 
DIVR1 [R/W] B,H,W 

0001---- 
DIVR2 [R/W] B,H,W 

0011---- 
― Clock Control [S] 

00048CH ― ― ― ― Reserved [S] 

000490H 
IORR0 [R/W] B,H,W 

-0000000 
IORR1 [R/W] B,H,W 

-0000000 
IORR2 [R/W] B,H,W 

-0000000 
IORR3 [R/W] B,H,W 

-0000000 

DMA request by 
peripheral [S] 

000494H 
IORR4 [R/W] B,H,W 

-0000000 
IORR5 [R/W] B,H,W 

-0000000 
IORR6 [R/W] B,H,W 

-0000000 
IORR7 [R/W] B,H,W 

-0000000 

000498H 
IORR8 [R/W] B,H,W 

-0000000 
IORR9 [R/W] B,H,W 

-0000000 
IORR10 [R/W] B,H,W 

-0000000 
IORR11 [R/W] B,H,W 

-0000000 
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MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

00049CH 
IORR12 [R/W] B,H,W 

-0000000 
IORR13 [R/W] B,H,W 

-0000000 
IORR14 [R/W] B,H,W 

-0000000 
IORR15 [R/W] B,H,W 

-0000000 
DMA request by 

peripheral [S] 

0004A0H ― ― ― ― Reserved 

0004A4H 
CANPRE [R/W] 

B,H,W 
---00000 

― ― ― CAN prescaler 

0004A8H  ― ― 
CSCFG[R/W]B,H,W 

---0---- 
CMCFG[R/W]B,H,W 

00000000 
Clock monitor 
control register 

0004ACH 
ADERH0[R/W] B,H 
11111111 11111111 

ADERL0[R/W] B,H 
11111111 11111111 

Analog input 
control register 0 

0004B0H ― 
ADERL1[R/W] B,H 
11111111 11111111 

Analog input 
control register 1 

0004B4H ― ― ― ― Reserved 

0004B8H 
CUCR0 [R/W] B,H,W 

-------- ---0--00 
CUTD0 [R/W] B,H,W 
10000000 00000000 

RTC/WDT1 
calibration 

0004BCH 
CUTR0 [R] B,H,W 

-------- 00000000 00000000 00000000 

0004C0H ― ― ― ― 

0004C4H 
CUCR1 [R/W] B,H,W 

-------- ---0--00 
CUTD1 [R/W] B,H,W 
11000011 01010000 

0004C8H 
CUTR1 [R] B,H,W 

-------- 00000000 00000000 00000000 
0004CCH 

to 
00050CH 

― ― ― ― Reserved 

000510H 
CSELR [R/W] B,H,W 

001---00 
CMONR [R] B,H,W 

001---00 

MTMCR [R/W] 
B,H,W 

00001111 

STMCR [R/W] B,H,W 
0000-111 

Clock Control [S] 

000514H 
PLLCR [R/W] B,H,W 

-------- 11110000 
CSTBR [R/W] B,H,W 

-0000000 
PTMCR [R/W] B,H,W 

00------ 

000518H ― ― 
CPUAR [R/W] B,H,W 

0----XXX 
― Reset Control [S] 

00051CH ― ― ― ― Reserved [S] 

000520H 
CCPSSELR [R/W]  

B,H,W 
-------0 

― ― 
CCPSDIVR [R/W]  

B,H,W 
-000-000 

Clock Control 2 
[S] 000524H ― 

CCPLLFBR [R/W]  
B,H,W 

-0000000 

CCSSFBR0 [R/W]  
B,H,W 

--000000 

CCSSFBR1 [R/W]  
B,H,W 

---00000 

000528H ― 
CCSSCCR0 [R/W]  

B,H,W 
----0000 

CCSSCCR1 [R/W] H,W 
000----- -------- 



  
  

  
 

Document Number: 002-04662 Rev. *D  Page 87 of 289 

 
MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

001500H 
ADTCD36[R] B,H,W 
10--0000 00000000 

ADTCD37[R] B,H,W 
10--0000 00000000 

12-bit A/D 
converter 2/2 unit 

001504H 
ADTCD38[R] B,H,W 
10--0000 00000000 

ADTCD39[R] B,H,W 
10--0000 00000000 

001508H 
ADTCD40[R] B,H,W 
10--0000 00000000 

ADTCD41[R] B,H,W 
10--0000 00000000 

00150CH 
ADTCD42[R] B,H,W 
10--0000 00000000 

ADTCD43[R] B,H,W 
10--0000 00000000 

001510H 
ADTCD44[R] B,H,W 
10--0000 00000000 

ADTCD45[R] B,H,W 
10--0000 00000000 

001514H 
ADTCD46[R] B,H,W 
10--0000 00000000 

ADTCD47[R] B,H,W 
10--0000 00000000 

001518H 
to  

001534H 
― ― ― ― Reserved 

001538H 
ADTECS32[R/W] B,H,W 

-------0 ----0000 
ADTECS33[R/W] B,H,W 

-------0 ----0000 

12-bit A/D 
converter 2/2 unit 

00153CH 
ADTECS34[R/W] B,H,W 

-------0 ----0000 
ADTECS35[R/W] B,H,W 

-------0 ----0000 

001540H 
ADTECS36[R/W] B,H,W 

-------0 ----0000 
ADTECS37[R/W] B,H,W 

-------0 ----0000 

001544H 
ADTECS38[R/W] B,H,W 

-------0 ----0000 
ADTECS39[R/W] B,H,W 

-------0 ----0000 

001548H 
ADTECS40[R/W] B,H,W 

-------0 ----0000 
ADTECS41[R/W] B,H,W 

-------0 ----0000 

00154CH 
ADTECS42[R/W] B,H,W 

-------0 ----0000 
ADTECS43[R/W] B,H,W 

-------0 ----0000 

001550H 
ADTECS44[R/W] B,H,W 

-------0 ----0000 
ADTECS45[R/W] B,H,W 

-------0 ----0000 

001554H 
ADTECS46[R/W] B,H,W 

-------0 ----0000 
ADTECS47[R/W] B,H,W 

-------0 ----0000 
001558H 

to  
001574H 

― ― ― ― Reserved 

001578H 
ADRCUT4[R/W] B,H,W 

----0000 00000000 
ADRCLT4[R/W] B,H,W 

----0000 00000000 

12-bit A/D 
converter 2/2 unit 

00157CH 
ADRCUT5[R/W] B,H,W 

----0000 00000000 
ADRCLT5[R/W] B,H,W 

----0000 00000000 

001580H 
ADRCUT6[R/W] B,H,W 

----0000 00000000 
ADRCLT6[R/W] B,H,W 

----0000 00000000 

001584H 
ADRCUT7[R/W] B,H,W 

----0000 00000000 
ADRCLT7[R/W] B,H,W 

----0000 00000000 
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MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

001B24H 
PDUT11 [W] H,W 

XXXXXXXX XXXXXXXX 
PTMR11 [R] H,W 
11111111 11111111 

PPG11 001B28H 
PCN211 [R/W] B,H,W 

--000000 -----110 
PSDR11 [R/W] H,W 
00000000 00000000 

001B2CH 
PTPC11 [R/W] H,W 
00000000 00000000 

― ― 

001B30H 
PCN12 [R/W] B,H,W 
00000000 000000-0 

PCSR12 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG12 
001B34H 

PDUT12 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR12 [R] H,W 
11111111 11111111 

001B38H 
PCN212 [R/W] B,H,W 

--000000 -----110 
PSDR12 [R/W] H,W 
00000000 00000000 

001B3CH 
PTPC12 [R/W] H,W 
00000000 00000000 

― ― 

001B40H 
PCN13 [R/W] B,H,W 
00000000 000000-0 

PCSR13 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG13 
001B44H 

PDUT13 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR13 [R] H,W 
11111111 11111111 

001B48H 
PCN213 [R/W] B,H,W 

--000000 -----110 
PSDR13 [R/W] H,W 
00000000 00000000 

001B4CH 
PTPC13 [R/W] H,W 
00000000 00000000 

― ― 

001B50H 
PCN14 [R/W] B,H,W 
00000000 000000-0 

PCSR14 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG14 
001B54H 

PDUT14 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR14 [R] H,W 
11111111 11111111 

001B58H 
PCN214 [R/W] B,H,W 

--000000 -----110 
PSDR14 [R/W] H,W 
00000000 00000000 

001B5CH 
PTPC14 [R/W] H,W 
00000000 00000000 

― ― 

001B60H 
PCN15 [R/W] B,H,W 
00000000 000000-0 

PCSR15 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG15 
001B64H 

PDUT15 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR15 [R] H,W 
11111111 11111111 

001B68H 
PCN215 [R/W] B,H,W 

--000000 -----110 
PSDR15 [R/W] H,W 
00000000 00000000 

001B6CH 
PTPC15 [R/W] H,W 
00000000 00000000 

― ― 

001B70H 
PCN16 [R/W] B,H,W 
00000000 000000-0 

PCSR16 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG16 

001B74H 
PDUT16 [W] H,W 

XXXXXXXX XXXXXXXX 
PTMR16 [R] H,W 
11111111 11111111 
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Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

001CCCH 
PTPC37 [R/W] H,W 
00000000 00000000 

― ― PPG37 

001CD0H 
PCN38 [R/W] B,H,W 
00000000 000000-0 

PCSR38 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG38 
001CD4H 

PDUT38 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR38 [R] H,W 
11111111 11111111 

001CD8H 
PCN238 [R/W] B,H,W 

--000000 -----110 
PSDR38 [R/W] H,W 
00000000 00000000 

001CDCH 
PTPC38 [R/W] H,W 
00000000 00000000 

― ― 

001CE0H 
PCN39 [R/W] B,H,W 
00000000 000000-0 

PCSR39 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG39 

001CE4H 
PDUT39 [W] H,W 

XXXXXXXX XXXXXXXX 
PTMR39 [R] H,W 
11111111 11111111 

PPG39 001CE8H 
PCN239 [R/W] B,H,W 

--000000 -----110 
PSDR39 [R/W] H,W 
00000000 00000000 

001CECH 
PTPC39 [R/W] H,W 
00000000 00000000 

― ― 

001CF0H 
PCN40 [R/W] B,H,W 
00000000 000000-0 

PCSR40 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG40 
001CF4H 

PDUT40 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR40 [R] H,W 
11111111 11111111 

001CF8H 
PCN240 [R/W] B,H,W 

--000000 -----110 
PSDR40 [R/W] H,W 
00000000 00000000 

001CFCH 
PTPC40 [R/W] H,W 
00000000 00000000 

― ― 

001D00H 
PCN41 [R/W] B,H,W 
00000000 000000-0 

PCSR41 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG41 
001D04H 

PDUT41 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR41 [R] H,W 
11111111 11111111 

001D08H 
PCN241 [R/W] B,H,W 

--000000 -----110 
PSDR41 [R/W] H,W 
00000000 00000000 

001D0CH 
PTPC41 [R/W] H,W 
00000000 00000000 

― ― 

001D10H 
PCN42 [R/W] B,H,W 
00000000 000000-0 

PCSR42 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG42 
001D14H 

PDUT42 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR42 [R] H,W 
11111111 11111111 

001D18H 
PCN242 [R/W] B,H,W 

--000000 -----110 
PSDR42 [R/W] H,W 
00000000 00000000 

001D1CH 
PTPC42 [R/W] H,W 
00000000 00000000 

― ― 
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MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

001D20H 
PCN43 [R/W] B,H,W 
00000000 000000-0 

PCSR43 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG43 

001D24H 
PDUT43 [W] H,W 

XXXXXXXX XXXXXXXX 
PTMR43 [R] H,W 
11111111 11111111 

001D28H 
PCN243 [R/W] B,H,W 

--000000 -----110 
PSDR43 [R/W] H,W 
00000000 00000000 

001D2CH 
PTPC43 [R/W] H,W 
00000000 00000000 

― ― 

001D30H 
PCN44 [R/W] B,H,W 
00000000 000000-0 

PCSR44 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG44 
001D34H 

PDUT44 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR44 [R] H,W 
11111111 11111111 

001D38H 
PCN244 [R/W] B,H,W 

--000000 -----110 
PSDR44 [R/W] H,W 
00000000 00000000 

001D3CH 
PTPC44 [R/W] H,W 
00000000 00000000 

― ― 

001D40H 
PCN45 [R/W] B,H,W 
00000000 000000-0 

PCSR45 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG45 
001D44H 

PDUT45 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR45 [R] H,W 
11111111 11111111 

001D48H 
PCN245 [R/W] B,H,W 

--000000 -----110 
PSDR45 [R/W] H,W 
00000000 00000000 

001D4CH 
PTPC45 [R/W] H,W 
00000000 00000000 

― ― 

001D50H 
PCN46 [R/W] B,H,W 
00000000 000000-0 

PCSR46 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG46 
001D54H 

PDUT46 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR46 [R] H,W 
11111111 11111111 

001D58H 
PCN246 [R/W] B,H,W 

--000000 -----110 
PSDR46 [R/W] H,W 
00000000 00000000 

001D5CH 
PTPC46 [R/W] H,W 
00000000 00000000 

― ― 

001D60H 
PCN47 [R/W] B,H,W 
00000000 000000-0 

PCSR47 [W] H,W 
XXXXXXXX XXXXXXXX 

PPG47 
001D64H 

PDUT47 [W] H,W 
XXXXXXXX XXXXXXXX 

PTMR47 [R] H,W 
11111111 11111111 

001D68H 
PCN247 [R/W] B,H,W 

--000000 -----110 
PSDR47 [R/W] H,W 
00000000 00000000 

001D6CH 
PTPC47 [R/W] H,W 
00000000 00000000 

― ― 
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Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

002054H 
IF2DTB10 [R/W] B,H,W 

00000000 00000000 
IF2DTB20 [R/W] B,H,W 

00000000 00000000 

CAN0 
(128msb) 

002058H ― ― ― ― 

00205CH ― ― ― ― 

002060H, 
002064H 

Reserved(IF2 data mirror) 

002068H 

 to  
00207CH 

― 

002080H 
TREQR20 [R] B,H,W 
00000000 00000000 

TREQR10 [R] B,H,W 
00000000 00000000 

002084H 
TREQR40 [R] B,H,W 
00000000 00000000 

TREQR30 [R] B,H,W 
00000000 00000000 

002088H 
TREQR60 [R] B,H,W 
00000000 00000000 

TREQR50 [R] B,H,W 
00000000 00000000 

00208CH 
TREQR80 [R] B,H,W 
00000000 00000000 

TREQR70 [R] B,H,W 
00000000 00000000 

002090H 
NEWDT20 [R] B,H,W 
00000000 00000000 

NEWDT10 [R] B,H,W 
00000000 00000000 

002094H 
NEWDT40 [R] B,H,W 
00000000 00000000 

NEWDT30 [R] B,H,W 
00000000 00000000 

002098H 
NEWDT60 [R] B,H,W 
00000000 00000000 

NEWDT50 [R] B,H,W 
00000000 00000000 

00209CH 
NEWDT80 [R] B,H,W 
00000000 00000000 

NEWDT70 [R] B,H,W 
00000000 00000000 

0020A0H 
INTPND20 [R] B,H,W 
00000000 00000000 

INTPND10 [R] B,H,W 
00000000 00000000 

0020A4H 
INTPND40 [R] B,H,W 
00000000 00000000 

INTPND30 [R] B,H,W 
00000000 00000000 

0020A8H 
INTPND60 [R] B,H,W 
00000000 00000000 

INTPND50 [R] B,H,W 
00000000 00000000 

0020ACH 
INTPND80 [R] B,H,W 
00000000 00000000 

INTPND70 [R] B,H,W 
00000000 00000000 

0020B0H 
MSGVAL20 [R] B,H,W 
00000000 00000000 

MSGVAL10 [R] B,H,W 
00000000 00000000 

0020B4H 
MSGVAL40 [R] B,H,W 
00000000 00000000 

MSGVAL30 [R] B,H,W 
00000000 00000000 

0020B8H 
MSGVAL60 [R] B,H,W 
00000000 00000000 

MSGVAL50 [R] B,H,W 
00000000 00000000 
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*8: It is a standard when four-layer substrate is used. 
 
*9: Corresponding pins: General-purpose ports other than those of P103, P104, P105 and P106. 
*10: Corresponding pins: General-purpose ports of P103, P104, P105 and P106. 
 

Sample Recommended Circuit 
 
 

MB91520 series 

+B input (12 to 16V) 

Protective diode 
Limiting resistor current 

 
 
 

<WARNING> 
Semiconductor devices may be permanently damaged by application of stress (including, without limitation, voltage, current or 
temperature) in excess of absolute maximum ratings. Do not exceed any of these ratings. 

 
Recommended operating conditions 
(VSS=AVSS=0.0V) 

Parameter Symbol 
Value 

Unit Remarks 
Min Max 

Power supply voltage 
VCC, 
AVCC 

4.5 5.5 V 
Recommended operation 
guarantee range (When 5.0V is 
used) 

3.0 3.6 V 
Recommended operation 
guarantee range (When 3.3V is 
used) 

2.7 5.5 V Operation guarantee range*1 

Smoothing capacitor *2 CS 
4.7 

(tolerance within ±50%) 
µF 

Use a ceramic capacitor or a 
capacitor that has the similar 
frequency characteristics. Use a 
capacitor with a capacitance 
greater than CS as the smoothing 
capacitor on the VCC pin. 

Operating temperature TA 
-40 +105 °C  
-40 +125 °C *3 

*1: When it is used outside recommended operation guarantee range (range of the operation guarantee),contact your sales 
representative.  
The initial detection voltage of the external low voltage detection is 2.8V±8% (2.576V to 3.024V). This LVD setting 
and internal LVD cannot be used to reliably generate a reset before voltage dips below minimum guaranteed 
operation voltage, as these detection levels are below the minimum guaranteed MCU operation voltage. Below the 
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(1-2) Sub clock timing 
(TA: -40°C to +125°C, VCC= AVCC=5.0V ± 10%/VCC=AVCC=3.3V±0.3V, VSS=AVSS=0.0V) 

Parameter Symbol Pin 
name Conditions 

Value 
Unit Remarks 

Min Typ Max 

Source oscillation clock 
frequency 

FCL X0A, X1A 
- 

- 
32.7
68 

- kHz  

Source oscillation clock 
cycle time 

tLCYL X0A, X1A - 
30.5

2 
- µs  

 

 X0A,X1A clock timing 
 

 

 

 

 

 

 

  

X0A 

  

tLCYL 
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AC characteristics are specified by the following measurement reference voltage values. 

 Input Signal Waveform  Output Signal Waveform 

Hysteresis Input Pin (Automotive) 

0.5Vcc

0.8Vcc

 

Output Pin 

0.8V
2.4V

 

Hysteresis Input Pin (CMOS schmitt) 

0.3Vcc

0.7Vcc
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 Internal shift clock mode 

 

2.4V 

0.8V 
2.4V 

0.8V 

SINx 

SOTx 

SCKx 

tSCYC 

tSHOVI 

tSLIXI 
 

tIVSLI 
 

2.4V 

VIH1 
 VIL1 
 

VIH1 
 VIL1 
  

 
 
 

 External shift clock mode 
 

2.4V 

VIH1 

0.8V 

SINx 

SOTx 

SCKx 

tSHSL 

tSHOVE 

tSLIXE 
 

tIVSLE 
 

tSLSH 
 

VIL1 

tR 
 

tF 
 

VIH1 
 VIL1 

VIH1 

VIL1 
VIH1 
VIL1 
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(4-1-6) Bit setting: SMR:MD2=0, SMR:MD1=1, SMR:MD0=0,  
When Serial chip select is used : SCSCR:CSEN=1,  
Serial clock output mark level "L" : SMR,SCSFR:SCINV=1, 
Serial chip select Inactive level "H" : SCSCR,SCSFR:CSLVL=1 
(TA:-40°C to +125°C, VCC=AVCC=5.0V±10%/VCC=AVCC=3.3V±0.3V, VSS=AVSS=0.0V) 

Parameter Symbol Pin name Conditions 
Value 

Unit Remarks 
Min Max 

SCS↓→SCK↑ 
setup time 

tCSSI 

SCK1 , SCK2,  
SCK5 to SCK11 
SCS1 , SCS2,  
SCS50 to SCS53,  
SCS60 to SCS63,  
SCS70 to SCS73,  
SCS8 to SCS11 

- 

tCSSU-50 
*1 

tCSSU+0 
*1 

ns 

Internal shift 
clock mode 
output pin : 
CL=50pF 

SCK3 , SCK4 
SCS3 ,  
SCS40 to SCS43 

tCSSU-50 
*1 

tCSSU+300 
*1 

ns 

SCK↓→SCS↑ 
hold time 

tCSHI 

SCK1 , SCK2,  
SCK5 to SCK11 
SCS1 , SCS2,  
SCS50 to SCS53,  
SCS60 to SCS63,  
SCS70 to SCS73,  
SCS8 to SCS11 

tCSHD-10 
*2 

tCSHD+50 
*2 

ns 

SCK3 , SCK4 
SCS3 ,  
SCS40 to SCS43 

tCSHD-300 
*2 

tCSHD+50 
*2 

ns 

SCS 
deselect time 

tCSDI 

SCS1 to SCS3,  
SCS40 to SCS43,  
SCS50 to SCS53,  
SCS60 to SCS63,  
SCS70 to SCS73,  
SCS8 to SCS11 

tCSDS-50 
*3 

tCSDS+50 
*3 ns 
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External bus I/F (synchronous mode, read operation, and multiplex mode) timing 

Valid Address Read Data

t1 t2 t3

SYSCLK

ASX

CS0X~CS3X

RDX

D16~D31

tCHASL tCHASH

tCHCSL tCHCSH

tCHRL tCHRH

tCHMAX

tRHDH

tCYC

tDSRH

tRLRH

t4

CSRD=2

ADCY=1

RWT=1

tCHMAV

ASCY=0

ACS=0 RDCS=0

 
 
 

External bus I/F (synchronous mode, read operation, and split mode) timing 

Valid Address

Read Data

t1 t2 t3

SYSCLK

ASX

CS0X~CS3X

RDX

A00~A21

D16~D31

tCHCSH

tCHRL tCHRH

tCHAV tCHAX

tRHDHtDSRH

tRLRH

t4

CSRD=0
RWT=1

tCHCSL

tCYC

ACS=0 RDCS=0

tCHASL tCHASH
ASCY=0

 
 
 
 

CS0X to CS3X CS0X to CS3X 

CS0X to CS3X 

D16 to D31 

D16 to D31 

A00 to A21 
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(12) External bus I/F (ready) Timing 
(TA: -40°C to +105°C, VCC=AVCC=5.0V ± 10%/VCC= AVCC=3.3V±0.3V, VSS=AVSS=0.0V)  
(external load capacitance 50pF) 

Parameter Symbol Pin name 
Value 

Unit Remarks 
Min Max 

Cycle time tCYC SYSCLK 50 - ns 
If using RDY, set SYSCLK 
to 20 MHz or less. 

RDY setup time → 
SYSCLK↑  

tRDYS 
SYSCLK, 

RDY 
28 - ns  

SYSCLK↑→ 
RDY hold time  

tRDYH 
SYSCLK, 

RDY 
0 - ns  

 
 

External bus I/F (ready) Timing 
 

t3 t4 t5

SYSCLK

ASX

CS0X~CS3X

RDX

RDY tRDYS tRDYH

t6

RWT=2

CSRD=2

ASCY=0

ACS=0 RDCS=0

t1 t2

tCYC

 
 

 

Auto wait cycle 

Added cycle by RDY 
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Part number Sub clock CSV Initial value LVD Initial value Package* 
MB91F526KWEPMC1 Yes ON ON 

LQN・144 pin,  
(LeaE pitch 0.4mm) 

Plastic 

MB91F526KJEPMC1 OFF ON 
MB91F525KWEPMC1 ON ON 
MB91F525KJEPMC1 OFF ON 
MB91F524KWEPMC1 ON ON 
MB91F524KJEPMC1 OFF ON 
MB91F523KWEPMC1 ON ON 
MB91F523KJEPMC1 OFF ON 
MB91F522KWEPMC1 ON ON 
MB91F522KJEPMC1 OFF ON 
MB91F526KSEPMC1 None ON ON 
MB91F526KHEPMC1 OFF ON 
MB91F525KSEPMC1 ON ON 
MB91F525KHEPMC1 OFF ON 
MB91F524KSEPMC1 ON ON 
MB91F524KHEPMC1 OFF ON 
MB91F523KSEPMC1 ON ON 
MB91F523KHEPMC1 OFF ON 
MB91F522KSEPMC1 ON ON 
MB91F522KHEPMC1 OFF ON 
MB91F526JWEPMC Yes ON ON 

LQM・120 pin,  
Plastic 

MB91F526JJEPMC OFF ON 
MB91F525JWEPMC ON ON 
MB91F525JJEPMC OFF ON 
MB91F524JWEPMC ON ON 
MB91F524JJEPMC OFF ON 
MB91F523JWEPMC ON ON 
MB91F523JJEPMC OFF ON 
MB91F522JWEPMC ON ON 
MB91F522JJEPMC OFF ON 
MB91F526JSEPMC None ON ON 
MB91F526JHEPMC OFF ON 
MB91F525JSEPMC ON ON 
MB91F525JHEPMC OFF ON 
MB91F524JSEPMC ON ON 
MB91F524JHEPMC OFF ON 
MB91F523JSEPMC ON ON 
MB91F523JHEPMC OFF ON 
MB91F522JSEPMC ON ON 
MB91F522JHEPMC OFF ON 
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Page Section Change Results 

14 ■Pin Assignment MB91F52xD 

- Right side 

 
   ↓ 
 

60 VSS

59 P122/SIN6_0/AN31/OCU8_0/INT9_1

58 P116/SCK6_0/SCL6/AN28/PPG20_0/RTO4_0

57 P115/RX1_1/SOT6_0/SDA6/AN27/PPG19_0/RTO3_0/INT1_1

56 P114/SCS61_0/AN26/PPG18_0/RTO2_0

55 P110/TX1(64)/SCS63_0/AN22

54 NMIX

53 P107/AN19/PPG15_0

52 P105/AN17/PPG13_0

51 P104/AN16/PPG12_0

50 P103/AN15/PPG11_0

49 P102/AN14/PPG10_0/INT10_0

48 P100/AN12/PPG8_0

47 AVCC0

46 AVRH0

45 AVSS0/AVRL0

44 P097/SCK11_0/SCL11/AN11/ICU5_0/PPG17_1

43 P096/RX0(128)/SOT11_0/SDA11/AN10/INT0_0

42 P093/TX0_1/SIN11_0/AN7/ICU4_2/PPG16_1/ICU3_0

41 VSS
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Page Section Change Results 

24 ■PIN Description 

A List of "Pin Description" modified. 
 
(Error) 

Function*2 

 
General-purpose I/O port 
External Bus chip select 2 output pin(0) 
Multi-function serial ch.10 serial data input 
pin(0) 
ADC analog 43 input pin  
PPG ch.37 output pin(0) 
Reload timer ch.4 event input pin(1) 

 
(Correct) 

Function*9 

 
General-purpose I/O port 
External Bus chip select 2 output pin    
Multi-function serial ch.10 serial data input 
pin(0) 
ADC analog 43 input pin  
PPG ch.37 output pin(0) 
Reload timer ch.4 event input pin(1) 

  


