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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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7.  Block Diagram 
MB91F522B, MB91F523B, MB91F524B, MB91F525B, MB91F526B 
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MB91F522J, MB91F523J, MB91F524J, MB91F525J, MB91F526J 
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Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

000E3CH ― ― ― ― Reserved 

000E40H 
PDDR00 [R] B,H,W 

XXXXXXXX 
PDDR01 [R] B,H,W 

XXXXXXXX 
PDDR02 [R] B,H,W 

XXXXXXXX 
PDDR03 [R] B,H,W 

XXXXXXXX 

Port Direct 
Read Register 

000E44H 
PDDR04 [R] B,H,W 

XXXXXXXX 
PDDR05 [R] B,H,W 

XXXXXXXX 
PDDR06 [R] B,H,W 

XXXXXXXX 
PDDR07 [R] B,H,W 

XXXXXXXX 

000E48H 
PDDR08 [R] B,H,W 

XXXXXXXX 
PDDR09 [R] B,H,W 

XXXXXXXX 
PDDR10 [R] B,H,W 

XXXXXXXX 
PDDR11 [R] B,H,W 

XXXXXXXX 

000E4CH 
PDDR12 [R] B,H,W 

XXXXXXXX 
PDDR13 [R] B,H,W 

-XXXXXXX 
PDDR14 [R] B,H,W 

---XXX-- 
PDDR15 [R] B,H,W 

--XXXXXX 
000E50H ― ― ― ― 
000E54H ― ― ― ― 

000E58H 
PDDR16 [R] B,H,W 

XXXXXXXX 
PDDR17 [R] B,H,W 

XXXXXXXX 
PDDR18 [R] B,H,W 

XXXXXXXX 
PDDR19 [R] B,H,W 

XXXXXXXX 

000E5CH ― ― ― ― Reserved 

000E60H 
EPFR00 [R/W]  

B,H,W 
00000000 

EPFR01 [R/W]  
B,H,W 

-0-0-000 

EPFR02 [R/W]  
B,H,W 

----0000 

EPFR03 [R/W]  
B,H,W 

---000-0 

Extended Port 
Function Register 

000E64H 
EPFR04 [R/W]  

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

EPFR05 [R/W]  
B,H,W 

----0000 

EPFR06 [R/W]  
B,H,W 
----000- 

EPFR07 [R/W]  
B,H,W 

---00000 

000E68H 
EPFR08 [R/W]  

B,H,W 
---00000 

EPFR09 [R/W]  
B,H,W 
-----00- 

EPFR10 [R/W]  
B,H,W 

----0000 

EPFR11 [R/W]  
B,H,W 

----0000 

000E6CH 
EPFR12 [R/W]  

B,H,W 
----0000 

EPFR13 [R/W]  
B,H,W 
------00 

EPFR14 [R/W]  
B,H,W 
------00 

EPFR15 [R/W]  
B,H,W 
-----000 

000E70H ― ― ― ― 
000E74H ― ― ― ― 

000E78H ― ― 
EPFR26 [R/W]  

B,H,W 
00000000 

EPFR27 [R/W]  
B,H,W 
---0---- 

000E7CH 
EPFR28 [R/W]  

B,H,W 
--000-0- 

EPFR29 [R/W]  
B,H,W 

00000000 
― ― 

000E80H ― 
EPFR33 [R/W]  

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

EPFR34 [R/W]  
B,H,W 
-----00- 

EPFR35 [R/W]  
B,H,W 

---00000 

000E84H 
EPFR36 [R/W]  

B,H,W 
----000- 

― ― ― 

000E88H ― ― 
EPFR42 [R/W]  

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

EPFR43 [R/W]  
B,H,W 

0--0000- 

000E8CH 
EPFR44 [R/W]  

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

EPFR45 [R/W]  
B,H,W 

-0000000 
― ― 

000E90H ― ― ― ― 
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Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

0012D4H 
FRS6 [R/W] B,H,W 

--00--00 --00--00 --00--00 --00--00 
16-bit Free-run 
timer selection 
A/D activation 

compare 0012D8H 
FRS7 [R/W] B,H,W 

--00--00 --00--00 --00--00 --00--00 

0012DCH 
to  

0012FCH 
― ― ― ― Reserved 

001300H ― Reserved 

001304H 
ADTSS0[R/W] 

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

― ― ― 
12-bit A/D 

converter 1/2 unit 
001308H 

ADTSE0[R/W] B,H,W 
00000000 00000000 00000000 00000000 

00130CH 
ADCOMP0/ADCOMPB0[R/W] H,W 

00000000 00000000 
ADCOMP1/ADCOMPB1[R/W] H,W 

00000000 00000000 

12-bit A/D 
converter 1/2 unit 

001310H 
ADCOMP2/ADCOMPB2[R/W] H,W 

00000000 00000000 
ADCOMP3/ADCOMPB3[R/W] H,W 

00000000 00000000 

001314H 
ADCOMP4/ADCOMPB4[R/W] H,W 

00000000 00000000 
ADCOMP5/ADCOMPB5[R/W] H,W 

00000000 00000000 

001318H 
ADCOMP6/ADCOMPB6[R/W] H,W 

00000000 00000000 
ADCOMP7/ADCOMPB7[R/W] H,W 

00000000 00000000 

00131CH 
ADCOMP8/ADCOMPB8[R/W] H,W 

00000000 00000000 
ADCOMP9/ADCOMPB9[R/W] H,W 

00000000 00000000 

001320H 
ADCOMP10/ADCOMPB10[R/W] H,W 

00000000 00000000 
ADCOMP11/ADCOMPB11[R/W] H,W 

00000000 00000000 

001324H 
ADCOMP12/ADCOMPB12[R/W] H,W 

00000000 00000000 
ADCOMP13/ADCOMPB13[R/W] H,W 

00000000 00000000 

001328H 
ADCOMP14/ADCOMPB14[R/W] H,W 

00000000 00000000 
ADCOMP15/ADCOMPB15[R/W] H,W 

00000000 00000000 

00132CH 
ADCOMP16/ADCOMPB16[R/W] H,W 

00000000 00000000 
ADCOMP17/ADCOMPB17[R/W] H,W 

00000000 00000000 

001330H 
ADCOMP18/ADCOMPB18[R/W] H,W 

00000000 00000000 
ADCOMP19/ADCOMPB19[R/W] H,W 

00000000 00000000 

001334H 
ADCOMP20/ADCOMPB20[R/W] H,W 

00000000 00000000 
ADCOMP21/ADCOMPB21[R/W] H,W 

00000000 00000000 

001338H 
ADCOMP22/ADCOMPB22[R/W] H,W 

00000000 00000000 
ADCOMP23/ADCOMPB23[R/W] H,W 

00000000 00000000 

00133CH 
ADCOMP24/ADCOMPB24[R/W] H,W 

00000000 00000000 
ADCOMP25/ADCOMPB25[R/W] H,W 

00000000 00000000 

001340H 
ADCOMP26/ADCOMPB26[R/W] H,W 

00000000 00000000 
ADCOMP27/ADCOMPB27[R/W] H,W 

00000000 00000000 
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Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

001750H 
SCR0/(IBCR0)[R/W] 

B,H,W 
0--00000 

SMR0[R/W]  
B,H,W 

000-00-0 

SSR0[R/W]  
B,H,W 

0-000011 

ESCR0/(IBSR0)[R/W
] B,H,W 

00000000 

Multi-UART0 
*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. 

001754H 
― /(RDR10/(TDR10))[R/W] B,H,W 

-------- -------- *3 
RDR00/(TDR00)[R/W] B,H,W 

-------0 00000000 *1 

001758H 
SACSR0[R/W] B,H,W 

0----000 00000000 
STMR0[R] B,H,W 

00000000 00000000 

00175CH 
STMCR0[R/W] B,H,W 
00000000 00000000 

― /(SCSCR0/SFUR0)[R/W] B,H,W 
-------- -------- *3 *4 

001760H 

― /(SCSTR30)/ 
(LAMSR0) 

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

― /(SCSTR20)/ 
(LAMCR0) 

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

― /(SCSTR10) 
/(SFLR10) 

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

― /(SCSTR00)/ 
(SFLR00) 

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

001764H ― 
― /(SCSFR20) 
[R/W] B,H,W 

-------- *3 

― /(SCSFR10) 
[R/W] B,H,W 

-------- *3 

― /(SCSFR00) 
[R/W] B,H,W 

-------- *3 

001768H 

―/(TBYTE30)/ 
(LAMESR0) 
[R/W] B,H,W  

-------- *3 

―/(TBYTE20) 
/(LAMERT0) 
[R/W] B,H,W 

-------- *3 

―/(TBYTE10)/ 
(LAMIER0) 

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

TBYTE00/(LAMRID0)
/ 

(LAMTID0) 
[R/W] B,H,W 

00000000 

00176CH 
BGR0[R/W] H, W 

00000000 00000000 

― /(ISMK0) 
[R/W] B,H,W 

-------- *2 

― /(ISBA0) 
[R/W] B,H,W 

-------- *2 

001770H 
FCR10[R/W]  

B,H,W 
---00100 

FCR00[R/W]  
B,H,W 

-0000000 

FBYTE0[R/W] B,H,W 
00000000 00000000 

001774H 
FTICR0[R/W] B,H,W 
00000000 00000000 

― ― 

001778H 
SCR1/(IBCR1) [R/W] 

B,H,W 
0--00000 

SMR1[R/W] B,H,W 
000-00-0 

SSR1[R/W] B,H,W 
0-000011 

ESCR1/(IBSR1)[R/W
] B,H,W 

00000000 Multi-UART1 

00177CH 
― /(RDR11/(TDR11))[R/W] B,H,W 

-------- -------- *3 
RDR01/(TDR01)[R/W] B,H,W 

-------0 00000000 *1 

001780H 
SACSR1[R/W] B,H,W 

0----000 00000000 
STMR1[R] B,H,W 

00000000 00000000 
Multi-UART1 

 
*1: Byte access is 
possible only for 
access to lower 8 

bits. 
 

*2: Reserved 
because I2C 

mode is not set 
immediately after 

reset. 

001784H 
STMCR1[R/W] B,H,W 
00000000 00000000 

― /(SCSCR1/SFUR1)[R/W] B,H,W 
-------- -------- *3 *4 

001788H 

― /(SCSTR31)/ 
(LAMSR1) 

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

― /(SCSTR21)/ 
(LAMCR1) 

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

― /(SCSTR11)/ 
(SFLR11) 

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

― /(SCSTR01)/ 
(SFLR01) 

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

00178CH 
― 
 

― /(SCSFR21)[R/W]  
B,H,W 

-------- *3 

― /(SCSFR11)  
[R/W] B,H,W 

-------- *3 

― /(SCSFR01) 
[R/W] B,H,W 

-------- *3 
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Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

002254H 
IF2DTB12 [R/W] B,H,W 

00000000 00000000 
IF2DTB22 [R/W] B,H,W 

00000000 00000000 

CAN2 
(64msb) 

002258H ― ― ― ― 

00225CH ― ― ― ― 

002260H, 
002264H 

Reserved (IF2 data mirror) 

002268H 
to  

00227CH 
― 

002280H 
TREQR22 [R] B,H,W 
00000000 00000000 

TREQR12 [R] B,H,W 
00000000 00000000 

002284H 
TREQR42 [R] B,H,W 
00000000 00000000 

TREQR32 [R] B,H,W 
00000000 00000000 

002288H ― ― ― ― 

00228CH ― ― ― ― 

002290H 
NEWDT22 [R] B,H,W 
00000000 00000000 

NEWDT12 [R] B,H,W 
00000000 00000000 

002294H 
NEWDT42 [R] B,H,W 
00000000 00000000 

NEWDT32 [R] B,H,W 
00000000 00000000 

002298H ― ― ― ― 

00229CH ― ― ― ― 

0022A0H 
INTPND22 [R] B,H,W 
00000000 00000000 

INTPND12 [R] B,H,W 
00000000 00000000 

0022A4H 
INTPND42 [R] B,H,W 
00000000 00000000 

INTPND32 [R] B,H,W 
00000000 00000000 

0022A8H ― ― ― ― 

0022ACH ― ― ― ― 

0022B0H 
MSGVAL22 [R] B,H,W 
00000000 00000000 

MSGVAL12 [R] B,H,W 
00000000 00000000 

0022B4H 
MSGVAL42 [R] B,H,W 
00000000 00000000 

MSGVAL32 [R] B,H,W 
00000000 00000000 

0022B8H ― ― ― ― 

0022BCH ― ― ― ― 

0022C0H 
to  

0022FCH 
― 
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Address 
Address offset value / Register name 

Block 
+0 +1 +2 +3 

002300H 
DFCTLR [R/W] B,H,W 

-0------ -------- 
― 

DFSTR [R/W] B,H,W 
-----001 

WorkFlash 
002304H ― ― ― ― 

002308H 
FLIFCTLR [R/W]  

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

― 
FLIFFER1 [R/W]  

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

FLIFFER2 [R/W]  
B,H,W 
-------- 

Flash / 
WorkFlash 

00230CH 
to  

0023FCH 
― Reserved 

002400H 
SEEARX [R] B,H,W 
-0000000 00000000 

DEEARX [R] B,H,W 
-0000000 00000000 

XBS RAM 
ECC control 

002404H 
EECSRX [R/W]  

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

― 
EFEARX [R/W] B,H,W 
-0000000 00000000 

002408H ― 
EFECRX [R/W] B,H,W 

-------0 00000000 00000000 

00240CH 
to  

002FFCH 
― Reserved 

003000H 
SEEARA [R] B,H,W 
-----000 00000000 

DEEARA [R] B,H,W 
-----000 00000000 

Backup RAM 
ECC control 

003004H 
EECSRA [R/W]  

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

― 
EFEARA [R/W] B,H,W 

-----000 00000000 

003008H ― 
EFECRA [R/W] B,H,W 

-------0 00000000 00000000 

00300CH 
TEAR0X[R] B,H,W 

000----- -------- -0000000 00000000 

RAM/ diagnosis 
XBS RAM 

003010H 
TEAR1X[R] B,H,W 

000----- -------- -0000000 00000000 

003014H 
TEAR2X[R] B,H,W 

000----- -------- -0000000 00000000 

003018H 
TAEARX [R/W] B,H,W 

-1111111 11111111 
TASARX [R/W] B,H,W 
-0000000 00000000 

00301CH 
TFECRX [R/W]  

B,H,W 
----0000 

TICRX [R/W]  
B,H,W 

----0000 

TTCRX [R/W] B,H,W 
------00 00001100 

003020H 
TSRCRX [W]  

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

― ― 
TKCCRX [R/W]  

B,H,W 
00----00 

003024H 
to  

00302CH 
― Reserved 
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Interrupt factor 

Interrupt number 
Interrupt 

level Offset 
Default 

address for 
TBR 

RN Decimal 
Hexa 
decim

al 
Multi-function serial interface  
ch.8 (reception completed) 

45 2D ICR29 348H 000FFF48H 29*1 Multi-function serial interface  
ch.8 (status) 
16-bit ICU 0 (fetching) / 16-bit ICU 1 (fetching) 
Main timer 

46 2E ICR30 344H 000FFF44H 30 

Sub timer 
PLL timer 
Multi-function serial interface  
ch.8 (transmission completed) 
16-bit ICU 2 (fetching) /16-bit ICU 3 (fetching) 
Clock calibration unit (sub oscillation) 

47 2F ICR31 340H 000FFF40H 31*1, *4 
Multi-function serial interface  
ch.9 (reception completed) 
Multi-function serial interface  
ch.9 (status) 
A/D converter  
0/1/2/3/4/5/6/7/8/9/10/11/12/13/14/15/16 
17/18/19/20/21/22/23/24/25/26/27/28/29/30/31 

48 30 ICR32 33CH 000FFF3CH 32 

Clock calibration unit ( CR oscillation) 

49 31 ICR33 338H 000FFF38H 33 
Multi-function serial interface  
ch.9 (transmission completed) 
16-bit OCU 0 (match) / 16-bit OCU 1 (match) 
32-bit Free-run timer 4 

50 32 ICR34 334H 000FFF34H 34*5 
16-bit OCU 2 (match) / 16-bit OCU 3 (match) 
32-bit Free-run timer 3/5 

51 33 ICR35 330H 000FFF30H 35*5 
16-bit OCU 4 (match) / 16-bit OCU 5 (match) 
32-bit ICU 6 (fetching/measurement) 

52 34 ICR36 32CH 000FFF2CH 36*1 
Multi-function serial interface  
ch.10 (reception completed) 
Multi-function serial interface  
ch.10 (status) 
32-bit ICU7 (fetching/measurement) 

53 35 ICR37 328H 000FFF28H 37 Multi-function serial interface  
ch.10 (transmission completed) 
32-bit ICU8 (fetching/measurement) 

54 36 ICR38 324H 000FFF24H 38*1 
Multi-function serial interface  
ch.11 (reception completed) 
Multi-function serial interface  
ch.11 (status) 
32-bit ICU9 (fetching/measurement) 

55 37 ICR39 320H 000FFF20H 39 
WG dead timer underflow 0 / 1/ 2 
WG dead timer reload 0 / 1/ 2 
WG DTTI 0 
32-bit ICU4 (fetching/measurement) 

56 38 ICR40 31CH 000FFF1CH 40 Multi-function serial interface  
ch.11 (transmission completed) 
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(TA: -40°C to +125°C, VCC= AVcc=5.0V±10%/3.3V±0.3V, VSS=AVSS=0.0V) 

Parameter Symbol Pin 
name Conditions Value Unit Remarks Min Typ Max 

Power 
supply 
current 

ICC5 

VCC 

Operating frequency FCP=80MHz, 
Fcpp=40MHz, at normal operation 

- 60 102 mA  

Operating frequency FCP=80MHz, 
Fcpp=40MHz, at Flash write 

- 70 115 mA  

Operating frequency FCP=80MHz, 
Fcpp=40MHz, at Flash erase 

- 70 115 mA  

Operating frequency FCP=64MHz, 
Fcpp=32MHz, at normal operation 

- 54 92 mA  

Operating frequency FCP=64MHz, 
Fcpp=32MHz, at Flash write 

- 64 105 mA  

Operating frequency FCP=64MHz, 
Fcpp=32MHz, at Flash erase 

- 64 105 mA  

Operating frequency FCP=48MHz, 
Fcpp=24MHz, at normal operation 

- 46 82 mA  

Operating frequency FCP=48MHz, 
Fcpp=24MHz, at Flash write 

- 56 95 mA  

Operating frequency FCP=48MHz, 
Fcpp=24MHz, at Flash erase 

- 56 95 mA  

ICCS5 
Operating frequency FCP=80MHz,  
Fcpp=40MHz, at CPU sleep mode 

- 45 82 mA  

ICCBS5 
Operating frequency FCP=80MHz,  
Fcpp=40MHz, at bus sleep mode 

- 23 72 mA  

ICCT5 
Watch 
mode 

When using crystal 
4MHz TA=+25°C* 

- 1500 2610 

µA 

 

When using built-in 
CR clock 50kHz  

TA=+25°C*  
- 450 2000  

When using sub 
clock 32kHz  
TA=+25°C*  

- 460 2000  

ICCH5 Stop mode TA=+25°C* - 450 2000 µA  

ICCT52 
Watch 
mode 

(power off) 

When using crystal 
4MHz TA=+25°C*  

- 1100 1300 

µA 

LVD/ 
RTC 
operation
, 
Backup 
RAM 
8KB 
retention 

When using built-in 
CR clock 50kHz , 

TA=+25°C* 
- 77 267 

 
When using sub 

clock 32kHz  
TA=+25°C*  

 
- 

 
100 

 
285 

ICCH52 
Stop mode 
(power off) 

TA=+25°C* - 74 265 µA 

Backup 
RAM 
8KB 
retention 
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AC Characteristics  
(1) Main 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 

FC X0, X1 

- 

- 4 16 MHz  

Source oscillation 
clock cycle time 

tCYL X0, X1 62.5 250 - ns  

Internal operating 
clock frequency*1 

FCP 

- 

2 

- 

80 

MHz 

CPU clock 

FCPP 1 40 
Peripheral bus 
clock 

FCPT 

1 40 
External bus clock 
(When VCC=5.0V is 
used) *2 

1 32 
External bus clock 
(When VCC=3.3V is 
used) 

Internal operating 
clock cycle time*1 

tCP 

- 

12.5 

- 

500 

ns 

CPU clock 

tCPP 25 1000 
Peripheral bus 
clock 

tCPT 

25 1000 
External bus clock 
(When VCC=5.0V is 
used) 

31.25 1000 
External bus clock 
(When VCC=3.3V is 
used) 

CAN PLL jitter 
(during lock) 

tPJ - -10 - 10 ns 
FCP=80MHz 
(4MHzMultiplied 
by 20) 

Built-in CR 
oscillation 
frequency 

FCCR - 50 100 150 kHz  

*1: The maximum / minimum value is defined when using the main clock and PLL clock. 
*2: Please use it with external load capacity 12pF or less for VCC=3.3V±0.3V (40MHz operation). 
 

 X0,X1 clock timing 
 

 

 

 

 

 

 

  

X0 

  

tCYL 
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 Maximum ramp rate guaranteed to not generate power-on reset 

 
 
VCC 

2.4V |dV/dt| 

5.5V 
|dV/dt| 

4.5V 
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Flash memory 
(1) Electrical Characteristics 

Parameter Value Unit Remarks Min Typ Max 

Sector erase time 

– 200 800 ms 
8 Kbytes sector*1, 
excluding internal preprogramming time 

– 300 1100 ms 
8 Kbytes sector*1, 
including internal preprogramming time 

– 400 2000 ms 
64 Kbytes sector*1, 
excluding internal preprogramming time 

– 700 3700 ms 
64 Kbytes sector*1, 
including internal preprogramming time 

8-bit writing time  – 9 288 µs 
Exclusive of overhead time at  
system level*1 

16-bit writing time  – 12 384 µs 
Exclusive of overhead time at  
system level*1 

ECC writing time – 9 288 µs 
Exclusive of overhead time at  
system level*1 

Erase cycle*2/ 
Data retain time 

1,000 cycles/ 
20 years, 

10,000 cycles/ 
10 years, 

100,000 cycles/ 
5 years 

– – – Average TA=+85°C*3 

*1: The guaranteed value for erasure up to 100,000 cycles. 
*2: Number of erase cycles for each sector. 
*3: This value comes from the technology qualification (using Arrhenius equation to translate high temperature measurements into 

normalized value at + 85°C). 

(2) Notes 
While the Flash memory is written or erased, shutdown of the external power (Vcc) is prohibited. 
In the application system where Vcc might be shut down while writing or erasing, be sure to turn the power off by using an external 
voltage detection function. 

To put it concretely, after the external power supply voltage falls below the detection 
voltage (VDL

*), hold Vcc at 2.7V or more within the duration calculated by the following expression: 
 

Td*[µs] + (period of PCLK [µs] × 257) + 50 [µs] 
 
*: See “4.AC Characteristics (8) Low-voltage detection (External low-voltage detection) ” 
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Part number Sub clock CSV Initial value LVD Initial value Package*2 
MB91F526KWBPMC Yes ON ON 

LQS・144 pin,  
(Lead pitch 0.5mm) 

Plastic 

MB91F526KYBPMC OFF 
MB91F526KJBPMC OFF ON 
MB91F526KLBPMC OFF 
MB91F525KWBPMC ON ON 
MB91F525KYBPMC OFF 
MB91F525KJBPMC OFF ON 
MB91F525KLBPMC OFF 
MB91F524KWBPMC ON ON 
MB91F524KYBPMC OFF 
MB91F524KJBPMC OFF ON 
MB91F524KLBPMC OFF 
MB91F523KWBPMC ON ON 
MB91F523KYBPMC OFF 
MB91F523KJBPMC OFF ON 
MB91F523KLBPMC OFF 
MB91F522KWBPMC ON ON 
MB91F522KYBPMC OFF 
MB91F522KJBPMC OFF ON 
MB91F522KLBPMC OFF 
MB91F526KSBPMC None ON ON 
MB91F526KUBPMC OFF 
MB91F526KHBPMC OFF ON 
MB91F526KKBPMC OFF 
MB91F525KSBPMC ON ON 
MB91F525KUBPMC OFF 
MB91F525KHBPMC OFF ON 
MB91F525KKBPMC OFF 
MB91F524KSBPMC ON ON 
MB91F524KUBPMC OFF 
MB91F524KHBPMC OFF ON 
MB91F524KKBPMC OFF 
MB91F523KSBPMC ON ON 
MB91F523KUBPMC OFF 
MB91F523KHBPMC OFF ON 
MB91F523KKBPMC OFF 
MB91F522KSBPMC ON ON 
MB91F522KUBPMC OFF 
MB91F522KHBPMC OFF ON 
MB91F522KKBPMC OFF 
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Part number Sub clock CSV Initial value LVD Initial value Package*2 
MB91F526KWBPMC1 Yes ON ON 

LQN・144 pin,  
(Lead pitch 0.4mm) 

Plastic 

MB91F526KYBPMC1 OFF 
MB91F526KJBPMC1 OFF ON 
MB91F526KLBPMC1 OFF 
MB91F525KWBPMC1 ON ON 
MB91F525KYBPMC1 OFF 
MB91F525KJBPMC1 OFF ON 
MB91F525KLBPMC1 OFF 
MB91F524KWBPMC1 ON ON 
MB91F524KYBPMC1 OFF 
MB91F524KJBPMC1 OFF ON 
MB91F524KLBPMC1 OFF 
MB91F523KWBPMC1 ON ON 
MB91F523KYBPMC1 OFF 
MB91F523KJBPMC1 OFF ON 
MB91F523KLBPMC1 OFF 
MB91F522KWBPMC1 ON ON 
MB91F522KYBPMC1 OFF 
MB91F522KJBPMC1 OFF ON 
MB91F522KLBPMC1 OFF 
MB91F526KSBPMC1 None ON ON 
MB91F526KUBPMC1 OFF 
MB91F526KHBPMC1 OFF ON 
MB91F526KKBPMC1 OFF 
MB91F525KSBPMC1 ON ON 
MB91F525KUBPMC1 OFF 
MB91F525KHBPMC1 OFF ON 
MB91F525KKBPMC1 OFF 
MB91F524KSBPMC1 ON ON 
MB91F524KUBPMC1 OFF 
MB91F524KHBPMC1 OFF ON 
MB91F524KKBPMC1 OFF 
MB91F523KSBPMC1 ON ON 
MB91F523KUBPMC1 OFF 
MB91F523KHBPMC1 OFF ON 
MB91F523KKBPMC1 OFF 
MB91F522KSBPMC1 ON ON 
MB91F522KUBPMC1 OFF 
MB91F522KHBPMC1 OFF ON 
MB91F522KKBPMC1 OFF 
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Part number Sub clock CSV Initial value LVD Initial value Package*2 
MB91F526BWCPMC1 Yes ON ON 

LQD・64 pin,  
Plastic 

MB91F526BYCPMC1 OFF 
MB91F526BJCPMC1 OFF ON 
MB91F526BLCPMC1 OFF 
MB91F525BWCPMC1 ON ON 
MB91F525BYCPMC1 OFF 
MB91F525BJCPMC1 OFF ON 
MB91F525BLCPMC1 OFF 
MB91F524BWCPMC1 ON ON 
MB91F524BYCPMC1 OFF 
MB91F524BJCPMC1 OFF ON 
MB91F524BLCPMC1 OFF 
MB91F523BWCPMC1 ON ON 
MB91F523BYCPMC1 OFF 
MB91F523BJCPMC1 OFF ON 
MB91F523BLCPMC1 OFF 
MB91F522BWCPMC1 ON ON 
MB91F522BYCPMC1 OFF 
MB91F522BJCPMC1 OFF ON 
MB91F522BLCPMC1 OFF 
MB91F526BSCPMC1 None ON ON 
MB91F526BUCPMC1 OFF 
MB91F526BHCPMC1 OFF ON 
MB91F526BKCPMC1 OFF 
MB91F525BSCPMC1 ON ON 
MB91F525BUCPMC1 OFF 
MB91F525BHCPMC1 OFF ON 
MB91F525BKCPMC1 OFF 
MB91F524BSCPMC1 ON ON 
MB91F524BUCPMC1 OFF 
MB91F524BHCPMC1 OFF ON 
MB91F524BKCPMC1 OFF 
MB91F523BSCPMC1 ON ON 
MB91F523BUCPMC1 OFF 
MB91F523BHCPMC1 OFF ON 
MB91F523BKCPMC1 OFF 
MB91F522BSCPMC1 ON ON 
MB91F522BUCPMC1 OFF 
MB91F522BHCPMC1 OFF ON 
MB91F522BKCPMC1 OFF 

     
*1: It is only supported for customers who have already adopted it now. We do not recommend adopting new products.  
*2: For details of the package, see "■ PACKAGE DIMENSIONS ". 
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Part number Sub clock CSV Initial value LVD Initial value Package* 
MB91F526KWDPMC1 Yes ON ON 

LQN・144 pin,  
(Lead pitch 0.4mm) 

Plastic 

MB91F526KJDPMC1 OFF ON 
MB91F525KWDPMC1 ON ON 
MB91F525KJDPMC1 OFF ON 
MB91F524KWDPMC1 ON ON 
MB91F524KJDPMC1 OFF ON 
MB91F523KWDPMC1 ON ON 
MB91F523KJDPMC1 OFF ON 
MB91F522KWDPMC1 ON ON 
MB91F522KJDPMC1 OFF ON 
MB91F526KSDPMC1 None ON ON 
MB91F526KHDPMC1 OFF ON 
MB91F525KSDPMC1 ON ON 
MB91F525KHDPMC1 OFF ON 
MB91F524KSDPMC1 ON ON 
MB91F524KHDPMC1 OFF ON 
MB91F523KSDPMC1 ON ON 
MB91F523KHDPMC1 OFF ON 
MB91F522KSDPMC1 ON ON 
MB91F522KHDPMC1 OFF ON 
MB91F526JWDPMC Yes ON ON 

LQM・120 pin,  
Plastic 

MB91F526JJDPMC OFF ON 
MB91F525JWDPMC ON ON 
MB91F525JJDPMC OFF ON 
MB91F524JWDPMC ON ON 
MB91F524JJDPMC OFF ON 
MB91F523JWDPMC ON ON 
MB91F523JJDPMC OFF ON 
MB91F522JWDPMC ON ON 
MB91F522JJDPMC OFF ON 
MB91F526JSDPMC None ON ON 
MB91F526JHDPMC OFF ON 
MB91F525JSDPMC ON ON 
MB91F525JHDPMC OFF ON 
MB91F524JSDPMC ON ON 
MB91F524JHDPMC OFF ON 
MB91F523JSDPMC ON ON 
MB91F523JHDPMC OFF ON 
MB91F522JSDPMC ON ON 
MB91F522JHDPMC OFF ON 
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17.  Package Dimensions 
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Page Section Change Results 

8 ■Product Lineup 

Corrected the following description for Product lineup 
comparison(100 pin). 

Multi-Function 
Serial Interface 

12ch  

   ↓ 
Multi-Function 
Serial Interface 

12ch*1 
 

8 ■Product Lineup 

Added the following sentences under Product lineup 
comparison(100 pin) 

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

9 ■Product Lineup 

Corrected the following description for Product lineup 
comparison(120 pin). 

Multi-Function 
Serial Interface 

12ch  

   ↓ 
Multi-Function 
Serial Interface 

12ch*1 
 

9 ■Product Lineup 

Added the following sentences under Product lineup 
comparison(120 pin) 

*1: Only channel 3 and channel 4 support the I2C (high-speed 
mode/standard mode). 

Only channel 5, channel 6, channel 7, channel 8 and 
channel 11 support the I2C (standard mode). 

10 ■Product Lineup 

Corrected the following description for Product lineup 
comparison(144 pin). 

Multi-Function 
Serial Interface 

12ch  

   ↓ 
Multi-Function 
Serial Interface 

12ch*1 
 

10 ■Product Lineup 

Added the following sentences under Product lineup 
comparison(144 pin) 

*1: Only channel 3 and channel 4 support the I2C (high-speed 
mode/standard mode). 

Only channel 5, channel 6, channel 7, channel 8, channel 
10 and channel 11 support the I2C (standard mode). 

11 ■Product Lineup 

Corrected the following description for Product lineup 
comparison(176 pin). 

Multi-Function 
Serial Interface 

12ch  

   ↓ 
Multi-Function 
Serial Interface 

12ch*1 
 

11 ■Product Lineup 

Added the following sentences under Product lineup 
comparison(176 pin) 

*1: Only channel 3 and channel 4 support the I2C (high-speed 
mode/standard mode). 

Only channel 5, channel 6, channel 7, channel 8, channel 
10 and channel 11 support the I2C (standard mode). 
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Revision ECN Orig. of 
Change 

Submission 
Date Description of Change 

Corrected the following description to "Type D, E". 
I2C Schmitt input  → I2C hysteresis input 
 
Block Diagram 

Corrected the following description. 
• MB91F522B, MB91F523B, MB91F524B, MB91F525B, MB91F526B 
• MB91F522D, MB91F523D, MB91F524D, MB91F525D, MB91F526D 
• MB91F522F, MB91F523F, MB91F524F, MB91F525F, MB91F526F 
• MB91F522J, MB91F523J, MB91F524J, MB91F525J, MB91F526J 
• MB91F522K, MB91F523K, MB91F524K, MB91F525K, MB91F526K 
• MB91F522L, MB91F523L, MB91F524L, MB91F525L, MB91F526L 
 
Electrical Characteristics 
2. Recommended operating conditions: 
*1 ：           
of the operation guarantee),contact your sales representative. Moreover, 
minimum value with an effective external low-voltage detection reset 
becomes a voltage until generating low-voltage detection reset 
 
Electrical Characteristics 
3.DC characteristics 
Corrected the value of "ICCT5 When using sub clock 32kHz TA=+25°C 
". Max 1420µA → Max 2000µA 

Corrected the value of "Power supply voltage range". 
(TA:-40°C to +105°C,Vcc=AVcc=2.7V to 5.5V,VSS=AVSS=0.0V) 
             ↓ 
(TA:-40°C to +105°C,Vcc=AVcc=5.0V±10%/3.3V±0.3V,VSS=AVSS=0.0V) 
Corrected the value of "Power supply voltage range". 
(TA:-40°C to +125°C,Vcc=AVcc=2.7V to 5.5V,VSS=AVSS=0.0V) 
                          ↓ 
(TA:-40°C to +125°C,Vcc=AVcc=5.0V±10%/3.3V±0.3V,VSS=AVSS=0.0V) 
Corrected the value of " Pull-up resistance RUP1". 
Vcc=3.3V±0.3V Min 49 Max 140 →Min 45 Max 140 

Corrected the following description. 
Pull-up resistance RUP2 
Port pin other than P035,041,093,122 → P073,074,076,077 
Corrected the value of " Pull-up resistance RUP2". 
VCC=5.0V±10% Min 25 Max 100 →Min 25 Max 60 
VCC=3.3V±0.3V Min 49 Max 140 →Min 33 Max 90 

Added the value of " Pull-up resistance RUP3". 
Pin name : Port pin other than P035,041,073,074,076,077,093,122 
VCC=5.0V±10%  Min 25 Max 100 
VCC=3.3V±0.3V Min 45 Max 140 
 
Electrical Characteristics 
4. AC characteristics 
(4) Multi-function Serial 
(4-1) CSIO timing 
(4-1-1),(4-1-2),(4-1-3),(4-1-4) 
(4-1-1),(4-1-4)SCK↓⇒SOT delay time tSLOVI 
(4-1-2),(4-1-3)SCK↑⇒SOT delay time tSHOVI 
Corrected the following description. 
Pin name: SCK0 to SCK11 
SOT0 to SOT11 
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Revision ECN Orig. of 
Change 

Submission 
Date Description of Change 

Value: Min -30 Max 30 
  ↓ 
Pin name: SCK0 to SCK2,SCK5 to SCK11 
SOT0 to SOT2,SOT5 to SOT11 
Value: Min -30 Max 30 
Pin name: SCK3,SCK4 
SOT3,SOT4 
Value: Min -300 Max 300 

(4-1-1),(4-1-4)Valid SIN⇒SCK↑ setup time tIVSHI 
(4-1-2),(4-1-3)Valid SIN⇒SCK↓ setup time tIVSLI 
Corrected the following description. 
Pin name: SCK0 to SCK11 SIN0 to SIN11 
Value: Min 34  Max - 
  ↓ 
Pin name: SCK0 to SCK2,SCK5 to SCK11  SIN0 to SIN2,SIN5 to SIN11 
Value: Min 34  Max - 
Pin name: SCK3,SCK4,SIN3,SIN4 
Value: Min 300  Max – 

(4-1-1),(4-1-4)SCK↓⇒SOT delay time tSLOVE 
(4-1-2),(4-1-3)SCK↑⇒SOT delay time tSHOVE 
Corrected the following description. 
Pin name: SCK0 to SCK11 
SOT0 to SOT11 
Value: Min -  Max 33 
  ↓ 
Pin name: SCK0 to SCK2,SCK5 to SCK11 
SOT0 to SOT2,SOT5 to SOT11 
Value: Min -  Max 33 
Pin name: SCK3,SCK4 SOT3,SOT4 
Value: Min -  Max 300 

(4-1-1),(4-1-2),(4-1-3),(4-1-4)SCK fall time tF 

Corrected the following description. 
Pin name: SCK0 to SCK2,SCK5 to SCK11 
Value: Min -  Max 5 
Pin name: SCK3,SCK4 
Value: Min -  Max 250 
  ↓ 
Pin name: SCK0 to SCK11 
Value: Min -  Max 5 

(4-1-5)SCS↓⇒SCK↓ setup time tCSSI 
(4-1-6)SCS↓⇒SCK↑ setup time tCSSI 
(4-1-7)SCS↑⇒SCK↓ setup time tCSSI 
(4-1-8)SCS↑⇒SCK↑ setup time tCSSI 
Corrected the following description. 
Pin name: SCK1 to SCK11 
SCS1 to SCS3,SCS40 to SCS43,SCS50 to SCS53,SCS60 to SCS63,SCS70 
to SCS73,SCS8 to SCS11 
Value: Min tCSSU+0 Max tCSSU+50 
  ↓ 
Pin name: SCK1,SCK2,SCK5 to SCK11 
SCS1,SCS2,SCS50 to SCS53,SCS60 to SCS63,SCS70 to SCS73,SCS8 to 
SCS11 
Value: Min tCSSU-50 Max tCSSU+0 
Pin name: SCK3,SCK4  SCS3,SCS40 to SCS43 
Value: Min tCSSU-50 Max tCSSU+300 


