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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

Details

Product Status Obsolete

Core Processor FR81S

Core Size 32-Bit Single-Core

Speed 80MHz

Connectivity CANbus, CSIO, I²C, LINbus, SPI, UART/USART

Peripherals DMA, LVD, POR, PWM, WDT

Number of I/O 56

Program Memory Size 320KB (320K x 8)

Program Memory Type FLASH

EEPROM Size 64K x 8

RAM Size 56K x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 5.5V

Data Converters A/D 32x12b; D/A 1x8b

Oscillator Type External

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

Mounting Type Surface Mount

Package / Case 80-LQFP

Supplier Device Package 80-LQFP (12x12)
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MB91520 Series 

Product lineup comparison 120 pins 
 
 MB91F522J MB91F523J MB91F524J MB91F525J MB91F526J 

System Clock On chip PLL Clock multiple method 
Minimum instruction execution time 12.5ns (80MHz) 
Flash Capacity (Program) (256+64)KB (384+64)KB (512+64)KB (768+64)KB (1024+64)KB 
Flash Capacity (Data) 64KB 
RAM Capacity (48+8)KB (64+8)KB (96+8)KB (128+8)KB 
External BUS I/F 
 (22address/16data/4cs) 

None 

DMA Transfer 16ch 
16-bit Base Timer 2ch 
Free-run Timer 16bit×3ch, 32bit×3ch 
Input capture 16bit×4ch, 32bit×6ch 
Output Compare 16bit×6ch, 32bit×6ch 
16-bit Reload Timer 8ch 
PPG 16bit×38ch 
Up/down Counter 2ch 
Clock Supervisor Yes 
External Interrupt 8ch×2units 
A/D converter 12bit×26ch (1unit), 12bit×16ch (1unit) 
D/A converter (8bit) 2ch 
Multi-Function Serial Interface 12ch*1 
CAN 64msg×2ch/128msg×1ch 
Hardware Watchdog Timer Yes 
CRC Formation Yes 
Low-voltage detection reset Yes 
Flash Security Yes 
ECC Flash/WorkFlash Yes 
ECC RAM Yes 
Memory Protection Function (MPU) Yes 
Floating point arithmetic (FPU) Yes 
Real Time Clock (RTC) Yes 
General-purpose port (#GPIOs) 96 ports 
SSCG Yes 
Sub clock Yes 
CR oscillator Yes 
NMI request function Yes 
OCD (On Chip Debug) Yes 
TPU (Timing Protection Unit) Yes 
Key code register  Yes 
Waveform generator 6ch 
Operation guaranteed temperature (TA) -40°C to +125°C 
Power supply  2.7V to 5.5V *2 
Package LQM120 

*1: Only channel 3 and channel 4 support the I2C (fast mode/standard mode). 
Only channel 5, channel 6, channel 7, channel 8 and channel 11 support the I2C (standard mode). 

*2: 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 minimum 
guaranteed MCU operation voltage, MCU operations are not guaranteed with the exception of LVD.
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MB91520 Series 

Pin no. Pin 
Name Polarity 

I/O 
circuit 
types*8 

Function*9 
64 80 100 120 144 176 

- - - 28 *1 31 39 

P050 - 

A 

General-purpose I/O port 
A18 *5 - External bus/Address bit18 output  

TRG5_1 - PPG trigger 5 input (1) 
PPG33_0 - PPG ch.33 output (0) 

- - - - 32 40 
P051 - 

A 
General-purpose I/O port 

A19 - External bus/Address bit19 output  
TRG9_0 - PPG trigger 9 input (0) 

- - - - 33 41 

P052 - 

A 

General-purpose I/O port 
A20 - External bus/Address bit20 output  

PPG34_0 - PPG ch.34 output (0) 
INT14_0 - INT14 External interrupt input (0) 

16 

*1 
19 

*1 
24 *1 29 *1 34 42 

P053 - 

B 

General-purpose I/O port 
A21 *2, *3, 

*4, *5 
- External bus/Address bit21 output  

AN44 - ADC analog 44 input  
PPG35_0 - PPG ch.35 output (0) 
INT14_1 - INT14 External interrupt input (1) 
SCK0_1 - Multi-function serial ch.0 clock I/O (1) 

- - - - 35 43 
P054 - 

A 
General-purpose I/O port 

SYSCLK - External bus/System clock output  
PPG36_0 - PPG ch.36 output (0) 

17 

*1 
22 

*1 
27 *1 32 *1 38 46 

P055 - 

G 

General-purpose I/O port 
CS2X *2, 

*3, *4, *5 
- External bus chip select 2 output 

SIN10_0 - 
Multi-function serial ch.10 serial data input 
(0) 

AN43 - ADC analog 43 input  
PPG37_0 - PPG ch.37 output (0) 
TIN4_1 - Reload timer ch.4 event input (1) 

- - - - - 47 
P180 - 

A 
General-purpose I/O port 

PPG40_0 - PPG ch.40 output (0) 

- - - - - 48 
P181 - 

A 
General-purpose I/O port 

PPG41_0 - PPG ch.41 output (0) 

- - - 33 *1 39 49 

P056 - 

A 

General-purpose I/O port 
CS3X *5 - External bus chip select 3 output 
ICU9_0 - Input capture ch.9 input (0) 
PPG0_1 - PPG ch.0 output (1) 
ICU0_1 - Input capture ch.0 input (1) 
TIN5_1 - Reload timer ch.5 event input (1) 
DTTI_2 - Waveform generator ch.0-ch.5 input pin (2) 
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MB91520 Series 

Pin no. Pin 
Name Polarity 

I/O 
circuit 
types*8 

Function*9 
64 80 100 120 144 176 

23 28 34 40 48 59 

P062 - 

B 

General-purpose I/O port 
SCS10_1 - Serial chip select 10 I/O (1) 
SCS40_0 - Serial chip select 40 I/O (0) 

AN40 - ADC analog 40 input  
PPG4_1 - PPG ch.4 output (1) 

FRCK0_0 - Free-run timer 0 clock input (0) 
TOT7_1 - Reload timer ch.7 output (1) 
ZIN1_1 - U/D counter ch.1 ZIN input (1) 

- 29 35 41 49 60 

P063 - 

B 

General-purpose I/O port 
SCS41_0 - Serial chip select 41 output (0) 

AN39 - ADC analog 39 input  
PPG5_1 - PPG ch.5 output (1) 

FRCK1_0 - Free-run timer 1 clock input (0) 
BIN1_1 - U/D counter ch.1 BIN input (1) 

- - - - - 61 
P183 - 

A 
General-purpose I/O port 

PPG43_0 - PPG ch.43 output (0) 

24 30 36 42 50 62 

P064 - 

B 

General-purpose I/O port 
SCS42_0 - Serial chip select 42 output (0) 

AN38 - ADC analog 38 input  
FRCK2_0 - Free-run timer 2 clock input (0) 
AIN1_1 - U/D counter ch.1 AIN input (1) 

PPG43_1 - PPG ch.43 output (1) 

- - 37 43 51 63 

P065 - 

A 

General-purpose I/O port 
SCS43_0 - Serial chip select 43 output (0) 
FRCK3_0 - Free-run timer 3 clock input (0) 

ZIN0_1 - U/D counter ch.0 ZIN input (1) 
PPG44_1 - PPG ch.44 output (1) 

- - - - - 64 
P184 - 

A 
General-purpose I/O port 

PPG44_0 - PPG ch.44 output (0) 

- - - - - 65 
P185 - 

A 
General-purpose I/O port 

PPG45_0 - PPG ch.45 output (0) 

25 31 38 44 52 66 

P066 - 

B 

General-purpose I/O port 

SOT4_2 - 
Multi-function serial ch.4 
 serial data output (2) 

SCS3_0 - Serial chip select 3 I/O (0) 
AN37 - ADC analog 37 input  

FRCK4_0 - Free-run timer 4 clock input (0) 
BIN0_1 - U/D counter ch.0 BIN input (1) 

- 32 39 45 53 67 

P067 - 

B 

General-purpose I/O port 
AN36 - ADC analog 36 input  

FRCK5_0 - Free-run timer 5 clock input (0) 
AIN0_1 - U/D counter ch.0 AIN input (1) 
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MB91520 Series 

5.  Handling Precautions 
Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly affected by the 
conditions in which they are used (circuit conditions, environmental conditions, etc.). This page describes precautions that 
must be observed to minimize the chance of failure and to obtain higher reliability from your Cypress semiconductor 
devices. 

1. Precautions for Product Design 
This section describes precautions when designing electronic equipment using semiconductor devices. 

 Absolute Maximum Ratings 
Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in 
excess of certain established limits, called absolute maximum ratings. Do not exceed these ratings. 

 Recommended Operating Conditions 
Recommended operating conditions are normal operating ranges for the semiconductor device. All the device's electrical 
characteristics are warranted when operated within these ranges. 

Always use semiconductor devices within the recommended operating conditions. Operation outside these ranges may 
adversely affect reliability and could result in device failure. 

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet. Users 
considering application outside the listed conditions are advised to contact their sales representative beforehand. 

 Processing and Protection of Pins 
These precautions must be followed when handling the pins which connect semiconductor devices to power supply and 
input/output functions. 

(1) Preventing Over-Voltage and Over-Current Conditions 
Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration within the 
device, and in extreme cases leads to permanent damage of the device. Try to prevent such overvoltage or 
over-current conditions at the design stage. 

(2) Protection of Output Pins 
Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause large current 
flows. Such conditions if present for extended periods of time can damage the device. 
Therefore, avoid this type of connection. 

(3) Handling of Unused Input Pins 
Unconnected input pins with very high impedance levels can adversely affect stability of operation. Such pins should 
be connected through an appropriate resistance to a power supply pin or ground pin. 

 Latch-up 
Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When subjected to 
abnormally high voltages, internal parasitic PNPN junctions (called thyristor structures) may be formed, causing large 
current levels in excess of several hundred mA to flow continuously at the power supply pin. This condition is called 
latch-up. 

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause injury 
or damage from high heat, smoke or flame. To prevent this from happening, do the following: 

 (1) Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should include attention to 
abnormal noise, surge levels, etc. 

 (2) Be sure that abnormal current flows do not occur during the power-on sequence. 
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MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

000C4CH 
DDAR4 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

DMA 
Controller 

[S] 

000C50H 
DCCR5 [R/W] W 

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

000C54H 
DCSR5 [R/W] H 
0------- -----000 

DTCR5 [R/W] H 
00000000 00000000 

000C58H 
DSAR5 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

000C5CH 
DDAR5 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

000C60H 
DCCR6 [R/W] W 

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

000C64H 
DCSR6 [R/W] H 
0------- -----000 

DTCR6 [R/W] H 
00000000 00000000 

000C68H 
DSAR6 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

000C6CH 
DDAR6 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

000C70H 
DCCR7 [R/W] W 

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

000C74H 
DCSR7 [R/W]  H 

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

00000000 00000000 

000C78H 
DSAR7 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

000C7CH 
DDAR7 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

000C80H 
DCCR8 [R/W] W 

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

000C84H 
DCSR8 [R/W] H 
0------- -----000 

DTCR8 [R/W] H 
00000000 00000000 

000C88H 
DSAR8 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

000C8CH 
DDAR8 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

000C90H 
DCCR9 [R/W] W 

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

000C94H 
DCSR9 [R/W] H 
0------- -----000 

DTCR9 [R/W] H 
00000000 00000000 

000C98H 
DSAR9 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 

000C9CH 
DDAR9 [R/W] W 

XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 
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MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

000F70H 
RCRH0 [W] H,W 

XXXXXXXX 
RCRL0 [W] B,H,W 

XXXXXXXX 
UDCRH0 [R] H,W 

00000000 
UDCRL0 [R] B,H,W 

00000000 Up/Down 
Counter 0 

000F74H 
CCR0 [R/W] B,H 

00000000 -0001000 
― 

CSR0 [R/W] B 
00000000 

000F78H 
to 

000F7CH 
― ― ― ― Reserved 

000F80H 
RCRH1 [W] H,W 

XXXXXXXX 
RCRL1 [W] B,H,W 

XXXXXXXX 
UDCRH1 [R] H,W 

00000000 
UDCRL1 [R] B,H,W 

00000000 Up/Down 
Counter 1 

000F84H 
CCR1 [R/W] B,H 

00000000 -0001000 
― 

CSR1 [R/W] B 
00000000 

000F88H  ― ― 
MSCH45 [R]  

B,H,W 
00000000 

MSCL45 [R/W]  
B,H,W 
------00 

Input Capture 4,5 
32-bit ICU 

Cycle and pulse 
width 

measurement 
control 45 

000F8CH ― ― 
MSCH67 [R]  

B,H,W 
00000000 

MSCL67 [R/W]  
B,H,W 
------00 

Input Capture 6,7 
32-bit ICU 

Cycle and pulse 
width 

measurement 
control 67 

000F90H 
OCCP10 [R/W] W 

00000000 00000000 00000000 00000000 Output Compare 
10,11 

32-bit OCU 000F94H 
OCCP11 [R/W] W 

00000000 00000000 00000000 00000000 

000F98H ― ― 
OCSH1011 [R/W]  

B,H,W 
---0--00 

OCSL1011 [R/W]  
B,H,W 

0000--00 

Output Compare 
10,11 

32-bit OCU 

000F9CH 
― 
 

― 
 

― 
 

OCLS1011 [R/W]  
B,H,W 

----0000 

OCU1011  
Output level 

control register 

000FA0H 
CPCLR5 [R/W] W 

11111111 11111111 11111111 11111111 

Free-run Timer 5 
32-bit FRT 

000FA4H 
TCDT5 [R/W] W 

00000000 00000000 00000000 00000000 

000FA8H 
TCCSH5 

[R/W]B,H,W 
0-----00 

TCCSL5 [R/W]B,H,W 
-1-00000 

― ― 

000FACH 
to 

000FCCH 
― ― ― ― Reserved 
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MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

0018F0H 

― /(SCSTR310)/ 
(LAMSR10) 
[R/W] B,H,W  

-------- *3 

― /(SCSTR210)/ 
(LAMCR10) 
[R/W] B,H,W 

-------- *3 

― /(SCSTR110)/ 
(SFLR110)[R/W] 

B,H,W 
-------- *3 

― /(SCSTR010)/ 
(SFLR010)[R/W] 

B,H,W 
-------- *3 

Multi-UART10 
 

*3: Reserved 
because CSIO 
mode is not set 

immediately after 
reset. 

 
*4: Reserved 

because LIN2.1 
mode is not set 

immediately after 
reset. 

0018F4H ― 
― /(SCSFR210) 

[R/W] B,H,W 
-------- *3 

― /(SCSFR110)  
[R/W] B,H,W 

-------- *3 

― /(SCSFR010) 
[R/W] B,H,W 

-------- *3 

0018F8H 

―/(TBYTE310)/ 
(LAMESR10) 
[R/W] B,H,W  

-------- *3 

―/(TBYTE210)/ 
(LAMERT10) 
[R/W] B,H,W 

-------- *3 

―/(TBYTE110)/ 
(LAMIER10) 
[R/W] B,H,W 

-------- *3 

TBYTE010/(LAMRID
10)/(LAMTID10) 

[R/W] B,H,W 
00000000 

0018FCH 
BGR10[R/W] H, W 

00000000 00000000 

― /(ISMK10)[R/W] 
B,H,W 

-------- *2 

― /(ISBA10)[R/W] 
B,H,W 

-------- *2 

001900H 
FCR110[R/W]  

B,H,W 
---00100 

FCR010[R/W]  
B,H,W 

-0000000 

FBYTE10[R/W] B,H,W 
00000000 00000000 

001904H 
FTICR10[R/W] B,H,W 
00000000 00000000 

― ― 

001908H 
SCR11/(IBCR11) 

[R/W] B,H,W 
0--00000 

SMR11[R/W] B,H,W 
000-00-0 

SSR11[R/W] B,H,W 
0-000011 

ESCR11/(IBSR11) 
[R/W] B,H,W 

00000000 Multi-UART11 
*1: Byte access is 
possible only for 
access to lower 8 

bits. 
 

*2: Reserved 
because I2C 

mode is not set 
immediately after 

reset. 
 

*3: Reserved 
because CSIO 
mode is not set 

immediately after 
reset. 

 
*4: Reserved 

because LIN2.1 
mode is not set 

immediately after 
reset. 

00190CH 
― /(RDR111/(TDR111))[R/W] B,H,W 

-------- -------- *3 
RDR011/(TDR011)[R/W] B,H,W 

-------0 00000000 *1 

001910H 
SACSR11[R/W] B,H,W 

0----000 00000000 
STMR11[R] B,H,W 

00000000 00000000 

001914H 
STMCR11[R/W] B,H,W 
00000000 00000000 

― /(SCSCR11/SFUR11)[R/W] B,H,W 
-------- -------- *3 *4 

001918H 

― /(SCSTR311)/ 
(LAMSR11) 

[R/W] B,H,W  
-------- *3 

― /(SCSTR211)/ 
(LAMCR11) 
[R/W] B,H,W 

-------- *3 

― /(SCSTR111)/ 
(SFLR111)[R/W] 

B,H,W 
-------- *3 

― /(SCSTR011)/ 
(SFLR011)[R/W] 

B,H,W 
-------- *3 

00191CH 
― 
 

― /(SCSFR211) 
[R/W] B,H,W 

-------- *3 

― /(SCSFR111) 
[R/W] B,H,W 

-------- *3 

― /(SCSFR011) 
[R/W] B,H,W 

-------- *3 

001920H 

―/(TBYTE311)/ 
(LAMESR11) 
[R/W] B,H,W  

-------- *3 

―/(TBYTE211)/ 
(LAMERT11) 
[R/W] B,H,W 

-------- *3 

―/(TBYTE111)/ 
(LAMIER11) 
[R/W] B,H,W 

-------- *3 

TBYTE011/(LAMRID
11)/(LAMTID11) 

[R/W] B,H,W 
00000000 

001924H 
BGR11[R/W] H, W 

00000000 00000000 

― /(ISMK11)[R/W] 
B,H,W 

-------- *2 

― /(ISBA11)[R/W] 
B,H,W 

-------- *2 
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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 

― ― 



  
  

  
 

Document Number: 002-04662 Rev. *D  Page 111 of 289 

 
MB91520 Series 

Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

002150H 
IF2DTA11 [R/W] B,H,W 

00000000 00000000 
IF2DTA21 [R/W] B,H,W 

00000000 00000000 

CAN1 
(64msb) 

002154H 
IF2DTB11 [R/W] B,H,W 

00000000 00000000 
IF2DTB21 [R/W] B,H,W 

00000000 00000000 

002158H ― ― ― ― 

00215CH ― ― ― ― 

002160H, 
002164H 

Reserved (IF2 data mirror) 

002168H 
 to  

00217CH 
― 

002180H 
TREQR21 [R] B,H,W 
00000000 00000000 

TREQR11 [R] B,H,W 
00000000 00000000 

002184H 
TREQR41 [R] B,H,W 
00000000 00000000 

TREQR31 [R] B,H,W 
00000000 00000000 

002188H ― ― ― ― 

00218CH ― ― ― ― 

002190H 
NEWDT21 [R] B,H,W 
00000000 00000000 

NEWDT11 [R] B,H,W 
00000000 00000000 

002194H 
NEWDT41 [R] B,H,W 
00000000 00000000 

NEWDT31 [R] B,H,W 
00000000 00000000 

002198H ― ― ― ― 

00219CH ― ― ― ― 

0021A0H 
INTPND21 [R] B,H,W 
00000000 00000000 

INTPND11 [R] B,H,W 
00000000 00000000 

0021A4H 
INTPND41 [R] B,H,W 
00000000 00000000 

INTPND31 [R] B,H,W 
00000000 00000000 

0021A8H ― ― ― ― 

0021ACH ― ― ― ― 

0021B0H 
MSGVAL21 [R] B,H,W 
00000000 00000000 

MSGVAL11 [R] B,H,W 
00000000 00000000 

0021B4H 
MSGVAL41 [R] B,H,W 
00000000 00000000 

MSGVAL31 [R] B,H,W 
00000000 00000000 

0021B8H ― ― ― ― 

0021BCH ― ― ― ― 
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Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

0021C0H 
to  

0021FCH 
― 

CAN1 
(64msb) 

002200H 
CTRLR2 [R/W] B,H,W 

-------- 000-0001 
STATR2 [R/W] B,H,W 

-------- 00000000 

CAN2 
(64msb) 

002204H 
ERRCNT2 [R] B,H,W 
00000000 00000000 

BTR2 [R/W] B,H,W 
-0100011 00000001 

002208H 
INTR2 [R] B,H,W 

00000000 00000000 
TESTR2 [R/W] B,H,W 

-------- X00000-- 

00220CH 
BRPER2 [R/W] B,H,W 

-------- ----0000 
― 

002210H 
IF1CREQ2 [R/W] B,H,W 

0------- 00000001 
IF1CMSK2 [R/W] B,H,W 

-------- 00000000 

002214H 
IF1MSK22 [R/W] B,H,W 

11-11111 11111111 
IF1MSK12 [R/W] B,H,W 

11111111 11111111 

002218H 
IF1ARB22 [R/W] B,H,W 

00000000 00000000 
IF1ARB12 [R/W] B,H,W 

00000000 00000000 

00221CH 
IF1MCTR2 [R/W] B,H,W 

00000000 0---0000 
― 

002220H 
IF1DTA12 [R/W] B,H,W 

00000000 00000000 
IF1DTA22 [R/W] B,H,W 

00000000 00000000 

002224H 
IF1DTB12 [R/W] B,H,W 

00000000 00000000 
IF1DTB22 [R/W] B,H,W 

00000000 00000000 

002228H ― ― ― ― 

00222CH ― ― ― ― 

002230H, 
002234H 

Reserved (IF1 data mirror) 

002238H ― ― ― ― 

00223CH ― ― ― ― 

002240H 
IF2CREQ2 [R/W] B,H,W 

0------- 00000001 
IF2CMSK2 [R/W] B,H,W 

-------- 00000000 

002244H 
IF2MSK22 [R/W] B,H,W 

11-11111 11111111 
IF2MSK12 [R/W] B,H,W 

11111111 11111111 

002248H 
IF2ARB22 [R/W] B,H,W 

00000000 00000000 
IF2ARB12 [R/W] B,H,W 

00000000 00000000 

CAN2 
(64msb) 

00224CH 
IF2MCTR2 [R/W] B,H,W 

00000000 0---0000 
― 

002250H 
IF2DTA12 [R/W] B,H,W 

00000000 00000000 
IF2DTA22 [R/W] B,H,W 

00000000 00000000 
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176 pins 

Interrupt factor 
Interrupt number Interrupt 

level Offset 
Default 

address for 
TBR 

RN Decimal Hexadecimal 

Reset 0 0 - 3FCH 000FFFFCH - 
System reserved 1 1 - 3F8H 000FFFF8H - 
System reserved 2 2 - 3F4H 000FFFF4H - 
System reserved 3 3 - 3F0H 000FFFF0H - 
System reserved 4 4 - 3ECH 000FFFECH - 
FPU exception 5 5 - 3E8H 000FFFE8H - 
Exception of instruction access protection 
violation 

6 6 - 3E4H 000FFFE4H - 

Exception of data access protection violation 7 7 - 3E0H 000FFFE0H - 
Data access error interrupt 8 8 - 3DCH 000FFFDCH - 
INTE instruction 9 9 - 3D8H 000FFFD8H - 
Instruction break 10 0A - 3D4H 000FFFD4H - 
System reserved 11 0B - 3D0H 000FFFD0H - 
System reserved 12 0C - 3CCH 000FFFCCH - 
System reserved 13 0D - 3C8H 000FFFC8H - 
Exception of invalid instruction 14 0E - 3C4H 000FFFC4H - 
NMI request 

15 0F 
15 (FH) 
Fixed 

3C0H 000FFFC0H - 
Error generation during internal bus diagnosis  
XBS RAM double-bit error generation 
Backup RAM double-bit error generation 
TPU violation 
External interrupt 0-7 16 10 ICR00 3BCH 000FFFBCH 0 
External interrupt 8-15 

17 11 ICR01 3B8H 000FFFB8H 1*7 
External low-voltage detection interrupt 
Reload timer 0/1/4/5 18 12 ICR02 3B4H 000FFFB4H 2*2 
Reload timer 2/3/6/7 19 13 ICR03 3B0H 000FFFB0H 3*2 
Multi-function serial interface  
ch.0 (reception completed) 

20 14 ICR04 3ACH 000FFFACH 4*1 
Multi-function serial interface  
ch.0 (status) 
Multi-function serial interface  
ch.0 (transmission completed) 

21 15 ICR05 3A8H 000FFFA8H 5*1 

Multi-function serial interface  
ch.1 (reception completed) 

22 16 ICR06 3A4H 000FFFA4H 6*1 
Multi-function serial interface  
ch.1 (status) 
Multi-function serial interface  
ch.1 (transmission completed) 

23 17 ICR07 3A0H 000FFFA0H 7*1 

Multi-function serial interface  
ch.2 (reception completed) 

24 18 ICR08 39CH 000FFF9CH 8*1 
Multi-function serial interface  
ch.2 (status) 
Multi-function serial interface  
ch.2 (transmission completed) 

25 19 ICR09 398H 000FFF98H 9*1 

Multi-function serial interface  
ch.3 (reception completed) 

26 1A ICR10 394H 000FFF94H 10*1 
Multi-function serial interface  
ch.3 (status) 
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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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(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 

Input leak 
current 

IIL All input pins 
VCC=AVCC=5.5V 

 VSS<VI<VCC 
-5 - 5 µA  

Input 
capacitance 1 

CIN1 

Other than 
VCC,VSS, 
AVCC, AVSS, 
C 

- - 5 15 pF  

Pull-up 
resistance 

RUP1 RSTX, NMIX 
VCC=5.0V±10% 25 - 100 

kΩ  
Vcc=3.3V±0.3V 45 - 140 

RUP2 
P073,074 
076,077 

VCC=5.0V±10% 25 - 60 
Vcc=3.3V±0.3V 33 - 90 

RUP3 

Port pin other 
than P035, 
041,073,074, 
076,077,093, 
122 

VCC=5.0V±10% 25 - 100 

kΩ  
Vcc=3.3V±0.3V 45 - 140 

“H” level 
output voltage 

VOH1 
Normal output 
pin 

Vcc=4.5V 
IOH=-4.0mA VCC 

-0.5 
 
- 

VCC V  
Vcc=3.0V 

IOH=-2.0mA 

VOH2 
P073,074,076,
077 

Vcc=4.5V 
IOH=-3.0mA 

VCC 
-0.5 

- VCC V 
I2C pin 
output 

VOH3 P103 to 106 

Vcc=4.5V 
IOH=-12.0mA VCC 

-0.5 
- VCC V  

Vcc=3.0V 
IOH=-8.0mA 

“L” level 
output voltage 

VOL1 
Normal output 
pin 

Vcc=4.5V 
IOL=4.0mA 

0 - 0.4 V  
Vcc=3.0V 
IOL=2.0mA 

VOL2 
P073,074,076, 
077 

Vcc=4.5V 
IOL=3.0mA 

0 - 0.4 V 
I2C pin 
output 

VOL3 P103 to 106 

Vcc=4.5V 
IOL=12.0mA 

0 - 0.4 V  
Vcc=3.0V 
IOL=8.0mA 
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(4-1-5) 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 "H" : SMR,SCSFR:SCINV=0, 
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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18.  Errata 
This section describes the errata for the MB91520 Series. Details include errata trigger conditions, scope of impact, available 
workarounds, and silicon revision applicability. Contact your local Cypress Sales Representative if you have questions. 
 
Part Numbers Affected 

Part Number 

MB91F522B/D/F/J/K/L 
MB91F523B/D/F/J/K/L 
MB91F524B/D/F/J/K/L 
MB91F525B/D/F/J/K/L 
MB91F526B/D/F/J/K/L 

 
MB91F522/3/4/5/6 Qualification Status 

Product Status: Production 
 

Errata Summary 

The following table defines the errata applicability to available MB91520 Series devices. 
 

Items Part Number Silicon 
Revision 

Fix Status 

[1]. Power-on Conditions is not enough 
in the Datasheet Specification  

MB91F522B/D/F/J/K/L 
MB91F523B/D/F/J/K/L 
MB91F524B/D/F/J/K/L 
MB91F525B/D/F/J/K/L 
MB91F526B/D/F/J/K/L 

B, C 
Will be fixed in production 
silicon version D, E 

[2]. Limitation for Watch mode (power 
off) 

B, C, D, E - 

 
1. Power-on Conditions is not enough in the Datasheet Specification 

■ Problem Definition 

If the Power-On-Reset and Internal Low Voltage Detection are not generated, some port functions will not be available. 

■ Parameters Affected 

tOFF for Power off time on Power-on Conditions 

VCC Power ramp rate on Power-on Conditions 

■ Trigger Condition 

When the power supply voltage to the MCU has been turned off but has not reached 0 V when the power supply voltage 
is turned on again, MCU does not generate an internal power-on-reset signal (Power-On reset or Internal LVD reset). 
Then, some port functions will not be available.  

If below condition (1) or (2) or (3) is satisfied, Power-On Reset (Initialization-Reset signal) is generated and no problem 
occurs. 

(1) The VCC voltage is less than 200 mV for 50 ms or longer (tOFF) 

(2) VCC Power ramp rate less than 4 mV/µs (dV/dt) until a voltage level for a safe Power-On detection is reached 

(3) C-pin voltage is below 60 mV when VCC is turned on again 
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Page Section Change Results 

14 ■Pin Assignment MB91F52xD 

- Top 
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14 ■Pin Assignment MB91F52xD 
The following note added on the bottom left of Figure. 
* In a single clock product, pin 71 and pin 72 are the 
general-purpose ports. 
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Page Section Change Results 

34, 35 ■PIN Description 

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

Pin no. Pin 
Name 64 80 100 120 144 176 

- - - 113   133 161 

P002 
D18   

SCK1_0 
TIOB0_1 

- 76   96   114   134 162 

P003 
D19   

SIN2_0 
TIOB1_1 
INT3_0 

- - - - 135 163 
P004 
D20 

SOT2_0 

- - - - - 164 P164 
PPG32_1 

61   77   97   115   136   165   

P005 
D21   

SCK2_0   
ADTG0_1 

INT7_1 
(RX2(64))   

- - - - - 166 P165 
PPG33_1 

62   78   98   116   137   167   

P006 
D22   

SCS2_0   
ADTG1_1 

INT2_1 
(TX2(64))   

- - - 117   138 168 P007 
D23   

- - - - - 169 P166 
PPG34_1 

- - - 118   139 170 P010 
D24   

63   79   99   119   140 171 

P011 
WOT 
D25   

SOT2_1   
TIOA0_0   
INT3_1 
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Page Section Change Results 

34, 35 ■PIN Description 

(Continued) 
(Correct) 

Pin no. Pin 
Name 64 80 100 120 144 176 

- - - 113 *1 133 161 

P002 
D18 *5 

SCK1_0 
TIOB0_1 

- 76 *1 96 *1 114 *1 134 162 

P003 
D19 *3, *4, *5 

SIN2_0 
TIOB1_1 
INT3_0 

- - - - 135 163 
P004 
D20 

SOT2_0 

- - - - - 164 P164 
PPG32_1 

61 *1 77 *1 97 *1 115 *1 136 *1 165 *1 

P005 
D21 *2, *3, *4, *5 

SCK2_0 *2 
ADTG0_1 

INT7_1 
RX2(64) *4, *5, *6, 

*7 

- - - - - 166 P165 
PPG33_1 

62 *1 78 *1 98 *1 116 *1 137 *1 167 *1 

P006 
D22 *2, *3, *4, *5 

SCS2_0 *2 
ADTG1_1 

INT2_1 
TX2(64) *4, *5, *6, 

*7 

- - - 117 *1 138 168 P007 
D23 *5 

- - - - - 169 P166 
PPG34_1 

- - - 118 *1 139 170 P010 
D24 *5 

63 *1 79 *1 99 *1 119 *1 140 171 

P011 
WOT 

D25 *2, *3, *4, *5 
SOT2_1 *2 

TIOA0_0 *2, *3, *4 
INT3_1 
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Page Section Change Results 

131 ■Interrupt Vector Table 

"42" is deleted as shown below from the interrupt factor in 
Interrupt vector 120pin. 
 
(Error) 

PPG2/3/12/13/22
/23/32/33/42/43 

41 29 
ICR
25 

358
H 

000F
FF58

H 

25
*3 

16-bit free-run 
timer 2 (0 
detection) / 
(compare clear) 

 
(Correct) 

PPG2/3/12/13/22
/23/32/33/43 

41 29 
ICR
25 

358
H 

000F
FF58

H 

25
*3 

16-bit free-run 
timer 2 (0 
detection) / 
(compare clear) 

  

133 ■Interrupt Vector Table 

The interrupt factor in Interrupt vector 120pin modified as 
follows: 
 
(Error) 

Base timer 1 
IRQ0 

61 3D 
ICR
45 

308
H 

000F
FF08

H 

45
*5 

Base timer 1 
IRQ1 

− 
− 

 
(Correct) 

Base timer 1 
IRQ0 

61 3D 
ICR
45 

308
H 

000F
FF08

H 
45 

Base timer 1 
IRQ1 

− 
− 

  

133 ■Interrupt Vector Table 

The following sentence deleted from Interrupt vector 120pins. 
 
(Error) 
*5: It does not support the DMA transfer by the interrupt 
because of the RAM ECC bit error. 
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Sales, Solutions, and Legal Information 

Worldwide Sales and Design Support 

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. 
To find the office closest to you, visit us at Cypress Locations. 

Products 
ARM® Cortex® Microcontrollers cypress.com/arm 

Automotive cypress.com/automotive 

Clocks & Buffers cypress.com/clocks 

Interface cypress.com/interface 

Lighting & Power Control cypress.com/powerpsoc 

Memory cypress.com/memory 

PSoC cypress.com/psoc 

Touch Sensing cypress.com/touch 

USB Controllers cypress.com/usb 

Wireless/RF cypress.com/wireless 

 

PSoC® Solutions 
PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP 

Cypress Developer Community 
Community | Forums | Blogs | Video | Training | Components 

Technical Support 
cypress.com/support 
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