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Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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"

Obsolete

FR81S

32-Bit Single-Core

80MHz

CANbus, CSIO, I2C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
44

832KB (832K x 8)

FLASH

64K x 8

104K x 8

2.7V ~ 5.5V

A/D 26x12b; D/A 1x8b
External

-40°C ~ 105°C (TA)
Surface Mount

64-LQFP

64-LQFP (10x10)

https://www.e-xfl.com/product-detail/infineon-technologies/mb91f525bscpmcl-gtel

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/mb91f525bscpmc1-gte1-4460049
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

— =
———— 7

===~ CYPRESS

Embedded in Tomorrow™

|

Product lineup comparison 144 pins

MB91520 Series

MB91F522K | MB91F523K | MB91F524K | MB91F525K | MB91F526K

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 Yes
(22address/16data/4cs)

DMA Transfer 16¢ch

16-bit Base Timer 2ch

Free-run Timer 16bitx3ch, 32bitx3ch

Input capture 16bitx4ch, 32bitx6ch

Output Compare 16bitx6ch, 32bitx6ch

16-bit Reload Timer 8ch

PPG 16bitx44ch

Up/down Counter 2ch

Clock Supervisor Yes

External Interrupt 8chx2units

A/D converter 12bitx32ch (1unit), 12bitx16ch (1unit)

D/A converter (8bit) 2ch

Multi-Function Serial Interface 12¢ch”’

CAN 64msgx2ch/128msgx1ch

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 (#GPI0Os) 120 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 6¢ch

Operation guaranteed temperature (Ta)

-40°C to +125°C

Power supply

2.7V 10 5.5V 2

Package

LQS144, LQN144

*1: Only channel 3 and channel 4 support the 1’c (fast mode/standard mode).
Only channel 5, channel 6, channel 7, channel 8, channel 10 and channel 11 support the I’Cc (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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Pin no. Nzlr:e Polarity ci:'l(glits Function*’
64 | 80 | 100 | 120 | 144 | 176 types
P080 - General-purpose |/O port
- - - - 64 | 80 | SCS52_0 - A Serial chip select 52 output (0)
PPGO_0 - PPG ch.0 output (0)
P081 - General-purpose |/O port
SOT5_0/ Multi-function serial ch.5 serial data output
29| 37| 46 | 56 | 65 | 81 | SDA5 ] G (0)/°C bus serial data 1/0
ANO - ADC analog 0 input
PPG1_0 - PPG ch.1 output (0)
P082 - General-purpose |/O port
SIN5_0 i Multi-function serial ch.5 serial data input
30 |38 | 47 | 57 | 66 | 82 G (0)
AN1 - ADC analog 1 input
PPG2_0 - PPG ch.2 output (0)
P083 - General-purpose /O port
SCS50_0 - Serial chip select 50 I/O (0)
- - - - 67 | 83 B -
AN2 - ADC analog 2 input
PPG3_0 - PPG ch.3 output (0)
P084 - General-purpose |/O port
SCS51_0 - Serial chip select 51 output (0)
- - - - 68 | 84 B -
AN3 - ADC analog 3 input
PPG4_0 - PPG ch.4 output (0)
P085 - General-purpose |/O port
- - - - 69 | 85 A
PPG5_0 - PPG ch.5 output (0)
P086 - General-purpose |/O port
- - 48 | 58 | 70 | 86 DAO1 - C DAC analog 1 output
PPG6_0 - PPG ch.6 output (0)
P087 - General-purpose |/O port
DAOO - DAC analog 0 output
3113949 1591 7 87 PPG7_0 - c PPG ch.7 output (0)
INT8_0 - INT8 External interrupt input (0)
P190 - General-purpose /O port
I | TINO_1 - A Reload timer ch.0 event input (1)
P191 - General-purpose /O port
o i I R B It TINT_1 - A Reload timer ch.1 event input (1)
P090 - General-purpose |/O port
AN4 - ADC analog 4 input
- - - - 74 | 92 B -
ICUO_O - Input capture ch.0 input (0)
TIN2_1 - Reload timer ch.2 event input (1)
P091 - General-purpose /O port
AN5 - ADC analog 5 input
- - - - 75 | 93 | PPG41_1 - B PPG ch.41 output (1)
ICU1_0 - Input capture ch.1 input (0)
TIN3_1 - Reload timer ch.3 event input (1)
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Embedded in Tomorrow”

MB91F522L, MB91F523L, MB91F524L, MB91F525L, MB91F526L

MB91520 Series

et FR81s CPU core
|  Poweronreset | ( T )
I CR oscillator I Instruction Data

Debug Interface

XBS Crossbar Switch

1 1

Timing Protection

Unit
RAM Flash
48KIBARIOBKI128K - Main Flash 'Zéss%a:g%zmsm D,
—_ —~
[as]
I
From Master =
To Slave On-chip bus layer 2 5
— 3
From Master,
To Slave On-chip bus layer 1 _%
Q
o
—
O
| RAM ECC Control(XBS RAM)
CAN (3ch) ) Bus
External Bus Peripheral Bus performance
\IF Bridge counter
Clock / Bus
Bridge n
Operation mode
e - register
RX,TX
RAM ECC Control BackUp
(BackUp RAM) RAM +8KB VDO, MDLPO0G
DA, Async Bus Bridge (PCLK1 <-> PCLK2) |<=> “' Async Bus Brid, =
ync Bus Bridge (PCLK1 <-> PCLK2)
ASX,Cs, I I
RDX, ir
WR){ I CAN prescaler K=> CRC I ]
SYSCLK, <
RDY I RTCWDT1 Calibration K:: § Wave generator (6ch) .L
= DTTI,RTO
_| 1/0 port setting K:; E 16bit Free-run timer (3ch) _|—
> FRCK
- - 3 16bit Input capture (4ch) | bl
I 32bit Free-run timer(3ch) k:> S )
g 16bit O 6ch 1= v
FRCK J 32bit Input capture(6ch) k:> @ DOERICITED (2
Icu 12bit AD converter (32ch + 16ch) 1=
¢ I 32bit Output compare(6ch) K=> L ADTG,AIN
ocu Multi-function serial interface (12ch) ADC enable(ADE
I Base timer (2ch) K:; SouT, m
SIN
TIOA,TIOB .
E N| UID counter (2ch) k= <= Bus Bridge (32bit <-> 16bit) | SCK
o AIN,BIN,ZIN
= , Reload timer (8ch) K=> RRCCSCH) k
TIN,TOT TRG,PPG
8bit DA converter (2ch) 4N=> =
DAO “l Bus Bridge (32bit <-> 16bit) | o
I Clock monitor K=> v o
MONCLK <== External interruptinput(16ch) Fi 8
¥ 4 A N INT
v K— Real time clock | I
p I I woT
N— Clock supenvisor
| Watchdog timer(SW and HW) K= B
<ﬂ NMI IG—QENMIX
I DMA transfer request generate/clear K=> »
I Interrupt request batch read K=>
Low-woltage detection
I Clock control (divide control) I<=> (External power supply low-voltage detection)
RSTX X}—'I Reset control register K=> areiisn desian
(Intemal power supply low-woltage detection)
I Low-power consumption setting register K=>
Delay interrupt F:> Clock control (Clock setting,
] I Main timer, Sub timer, PLL timer)
I Interrupt controller K=>
AV 4 |

XBS

£
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Address offset value / Register name
Address Block
+0 +1 +2 +3
0001F8 TMRLRAG6 [R/W] H TMR6 [R] H
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Reload Timer 6
0001FC TMRLRB6 [R/W] H TMCSR6 [R/W] B, HW
H XXXXXXXX XXXXXXXX 00000000 0-000000
0002004
to — — — — Reserved
0002384
DACRO [R/W] B,H,W|DADRO [R/W] B,H,W|DACR1 [R/W] B,H,W|DADR1 [R/W] B,H,.W
00023Cw|— " 0 R 0 XXXXXXXX DA Converter
CPCLR3 [RIW]W
0002404 11111111 11111111 1111111 111111
TCDT3 [RIW]W )
0002444 Free-run Timer 3
00000000 00000000 00000000 00000000 32-bit FRT
TCCSH3 [R/W] TCCSL3 [RIW]
0002484 B,H,W B,HW — —
0-----00 -1-00000
CPCLR4 [RIW]W
00024C 11111111 11111111 1111111 111111
0002504 TCDT4 [RIW]W Free-run Timer 4
00000000 00000000 00000000 00000000 32-bit FRT
TCCSH4 [R/W] TCCSL4 [R/W]
0002544 B,HW B,HW — —
0-----00 -1-00000
0002584
to — — — — Reserved
0002C0x
0002C44
to — — — — Reserved
0002FCh
0003004
to — — — — Reserved
00030Cq
MPUCR [R/W]H
0003104 — - 000000-0 ----0100
0003144 — — — —
0003184 — MPU [S]
(Only CPU core
00031Cq — — — can access this
area)
000320 DPVAR [R] W
H ) 9.90.9.9.9.9.0.9.9.0.90.99.9.9.9.9.99.9.9909.99.9.9.9904
DPVSR [R/W] H
0003244 — - | 00000--0
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Address offset value / Register name
Address Block
+0 +1 +2 +3
00049C IORR12 [R/W] B,H,W|IORR13 [R/W] B,H,W[IORR14 [R/W] B,H,W|IORR15 [R/W] B,H,W| DMA request by
H -0000000 -0000000 -0000000 -0000000 peripheral [S]
0004A0H — — — — Reserved
CANPRE [R/W]
0004A44 B,H,W — — — CAN prescaler
---00000
0004A8 . _ CSCFG[R/W]B,H,W | CMCFG[R/W]B,H,W | Clock monitor
" -==0---- 00000000 control register
0004AC ADERHO[R/W] B,H ADERLO[R/W]B,H Analog input
H 11111111 11111111 11111111 11111111 control register 0
ADERL1[R/W]B,H Analog input
000480w 11111111 11111111 control register 1
0004B44 — — — — Reserved
0004B8 CUCRO [R/W] B,H,W CUTDO [R/W] B,H,W
e — 0--00 10000000 00000000
CUTRO [R] B,H,W
ooo4BCH 00000000 00000000 00000000
0004C0y — | — — | — RTC/WDT
calibration
CUCR1 [R/W] B,H,W CUTD1 [R/W] B,HW
0004C4w) 0--00 11000011 01010000
CUTR1 [R] B,H,W
0004C8w) 00000000 00000000 00000000
0004CCh
to — — — — Reserved
00050CH
000510 CSELR [R/W] B,HW| CMONR [R] B,H,W MTI\/éCl_ITV[\I;{NV] STMCR [R/W] B,H,W
H 001---00 001---00 > 0000-111
00001111 Clock Control [S]
000514 PLLCR [R/W]B,HW CSTBR [R/W] B,H,W|PTMCR [R/W] B,H,W
R — 11110000 -0000000 00---—--
CPUAR [R/W] B,HW
0005184 — — e XXX — Reset Control [S]
00051Cq — — — — Reserved [S]
CCPSSELR [R/W] CCPSDIVR [R/W]
0005204 B,HW — — B,HW
——————— 0 -000-000
CCPLLFBR [R/W] | CCSSFBRO [R/W] | CCSSFBR1 [R/W] Clock Control 2
0005244 — B,HW B,H,W B,HW S]
-0000000 --000000 ---00000
CCSSCCRO [R/W]
0005284 — B,HW ccsigoc_:fj [R/W] HW
----0000
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Address offset value / Register name
Address Block
+0 +1 +2 +3
MBR [R/W] B,HW
000BF8x B B 00------ XXXXXXXX
UER B,HW ocby
000BFCH — - U wen
DCCRO [RW] W
000C00x 0----000 --00--00 00000000 0-000000
DCSRO [R/W] H DTCRO [R/W]H
000C04x 0------ - 000 00000000 00000000
DSARO [RW] W
000CO08H
XXXXXXXX XXXXXXXXK XXXXXXXXK XXXKXXXX
DDARO [RIW]W
000COCH
XXXXXXXX XXXXXXXXK XXXXXXXXK XXXXXXXX
DCCR1 [RW]W
000C10x 0----000 --00--00 00000000 0-000000
DCSR1 [R/W]H DTCR1 [RW]H
000C1 4 0------- -——-- 000 00000000 00000000
000C18 DSAR1 [RIW]W
A XXXXXXXX XXXXXXXXK XXXXXXXXK XXXKXXXX
000C1C DDAR1 [RIW]W
" XXXXXXXX XXXXXXXXK XXXXXXXXK XXXXXXXX
DCCR2 [RIW] W
000C20n 0----000 --00--00 00000000 0-000000
DMA
000C24 DCSR2 [RIW] H DTCR2 [RW] H Controller
H 0------ - 000 00000000 00000000 [S]
DSAR2 [RIW] W
000C284
XXXXXXXX XXXXXKXXXK XXXXXXXXK XXXKXXXX
DDAR2 [RIW]W
000C2CH
XXXXXXXX XXXXXXXXK XXXXXXXXK XXXKXXXXX
DCCR3 [RW] W
000C304 0----000 --00--00 00000000 0-000000
DCSRS3 [RIW] H DTCR3 [R/'W] H
000C34s i 000 00000000 00000000
000C38 DSAR3 [RIW]W
" XXXXXXXX XXXXXXXXK XXXXXXXXK XXXXXXXX
DDAR3 [RIW]W
000C3CH
XXXXXXXX XXXXXKXXXK XXXKXXXX XXXXXXXX
DCCR4 [RW]W
000C40x 0----000 --00--00 00000000 0-000000
DCSR4 [R/W]H DTCR4 [RW] H
000C44 0------- -——-- 000 00000000 00000000
000C48 DSAR4 [R/IW] W
" XXXXXXXX XXXXXXXX XXXKXXXX XXXXXXXX

Document Number: 002-04662 Rev. *D

Page 71 of 289



=2 CYPRESS MB91520 Series
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Address offset value / Register name
Address Block
+0 +1 +2 +3
00125C OCCPB4/0OCCP4 [RIW] HW OCCPB5/OCCP5 [R/W] H,W
H 00000000 00000000 00000000 00000000 .
16-bit Output
001260 0CS45 [RIW] BHW B OCMgI?fSV[RNV] compare 4/5
H -110--00 00001100 ”
—————— 00
0012644
to — — — — Reserved
0012784
00127C IPCPO [R] H,W IPCP1 [R]HW
H
00000000 00000000 00000000 00000000 16-bit Input
001280 ICS01 [R/W] B,H,W B LSYNS [RW] B,H,w| capture 0/1
e — 00 00000000 ----0000
001284 IPCP2 [R] H,W IPCP3 [R] HW
H
00000000 00000000 00000000 00000000 16-bit Input
capture 2/3
001288, ICS23 [R/W] B,HW B .
—————— 00 00000000
00128Cq
to — — — — Reserved
0012984
00129Cq — — — — Reserved
0012A0 TMRRO [R/W] HW TMRR1 [R/IW] HW
H 00000000 00000001 00000000 00000001
TMRR2 [R/IW] HW
0012A4 00000000 00000001 — o
DTSCRO [R/W] DTSCR1 [R/W] DTSCR2 [R/W]
0012A8y4 B,H,W B,HW B,H,W —
00000000 00000000 00000000 Waveform
DTMNSO [R/W] generator
0012ACH _ DT'R% g;(/)v(;/ (])_'?'H’W _ BHW 0/1/2
00---000
SIGCR10 [R/W] SIGCR20 [R/W]
0012B0y — B,HW — B,HW
00000000 000000-1
PICSO [R/W] B,H,W
0012B4y 000000--
0012B84
to — — — — Reserved
0012CCh
16-bit Free-run
0012D0 FRS5 [R/W] B,H,W timer selection
H --00--00 --00--00 --00--00 --00--00 A/D activation
compare
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Address offset value / Register name
Address Block
+0 +1 +2 +3
FRS6 [R/W] B,H,W 16-bit Free-
0012D4y it Free-run
--00--00 --00--00 --00--00 --00--00 timer selection
A/D activation
0012D8,, FRS7 [R/W] B,H,W
--00--00 --00--00 --00--00 --00--00 compare
0012DCq
to — — — — Reserved
0012FCy
0013004 Reserved
ADTSSO[R/W]
0013044 B,HW — — —
_______ 0 12-bit A/D
rter 1/2 unit
001308 ADTSEO[RW] B,H,W converter /2 uni
H 00000000 00000000 00000000 00000000
00130C ADCOMPO/ADCOMPBO[R/W] H,W ADCOMP1/ADCOMPB1[R/W] H,W
H 00000000 00000000 00000000 00000000
001310 ADCOMP2/ADCOMPB2[R/W] H,W ADCOMP3/ADCOMPB3[R/W] H,W
H 00000000 00000000 00000000 00000000
001314 ADCOMP4/ADCOMPB4[R/W] H,W ADCOMP5/ADCOMPBS5[R/W] H,W
H 00000000 00000000 00000000 00000000
001318 ADCOMP6/ADCOMPB6[R/W] HW ADCOMP7/ADCOMPB7[R/W] H,W
H 00000000 00000000 00000000 00000000
00131C ADCOMP8/ADCOMPBS8[R/W] H,W ADCOMP9/ADCOMPBY[R/W] H,W
H 00000000 00000000 00000000 00000000
001320 ADCOMP10/ADCOMPB10[R/W] HW ADCOMP11/ADCOMPB11[R/W] H,W
H 00000000 00000000 00000000 00000000
001324 ADCOMP12/ADCOMPB12[R/W] HW ADCOMP13/ADCOMPB13[R/W] HW
H 00000000 00000000 00000000 00000000 12-bit A/D
001328 ADCOMP14/ADCOMPB14[R/W] H,W ADCOMP15/ADCOMPB15[R/W] HW converter 1/2 unit
H 00000000 00000000 00000000 00000000
00132C ADCOMP16/ADCOMPB16[R/W] HW ADCOMP17/ADCOMPB17[R/W] HW
H 00000000 00000000 00000000 00000000
001330 ADCOMP18/ADCOMPB18[R/W] H,W ADCOMP19/ADCOMPB19[R/W] HW
H 00000000 00000000 00000000 00000000
001334 ADCOMP20/ADCOMPB20[R/W] H,W ADCOMP21/ADCOMPB21[R/W] HW
H 00000000 00000000 00000000 00000000
001338 ADCOMP22/ADCOMPB22[R/W] H,W ADCOMP23/ADCOMPB23[R/W] HW
H 00000000 00000000 00000000 00000000
00133C ADCOMP24/ADCOMPB24[R/W] H,W ADCOMP25/ADCOMPB25[R/W] HW
H 00000000 00000000 00000000 00000000
001340 ADCOMP26/ADCOMPB26[R/W] HW ADCOMP27/ADCOMPB27[R/W] HW
H 00000000 00000000 00000000 00000000
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MB91520 Series

] Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
—/(TBYTE31) —/(TBYTE21)/ _tBYTE11y |[BYTEOY 5LAMR|D1 ) Multi-UARTA
(LAMESR1) (LAMERT1) (LAMIER1)
001790k | B HW (RIW] B.HW [RIW] B.HW I;'—/\’/*\/“";'?\;\/ *3: Reserved
________ 3 —3 8 [RW]BH, because CSIO
00000000 mode is not set
BGRA[RMW] HAW — IISMK1)[RW] | — (ISBAT)RW] |immediately after
001794 00000000 00000000 BH_W2 BH\_NZ reset.
FCR11[R/W] FCRO1[R/W] FBYTE1[RW] B,HW 4: Reserved
0017984 B,HW B,HW 00000000 00000000 because LIN2.1
---00100 -0000000 mode is not set
FTICR1[R/W] B,HW immediately after
00179Cw 00000000 00000000 o o reset.
SCR2/(IBCR2)[R/W] SMR2[RW] BHW | SSR2[RMW] BH.W ESCR2/(IBSR2)[RIW
0017A0k B.H,W 000-00-0 0-000011 1BHW Multi-UART2
0--00000 00000000 i
0017A44 — /(RDR12/(TDR12))[R:£VV] B,HW RDRO02/(TDR02)[R/W] E,H,W *1: Byte access is
"""""""""""" 0 00000000 possible only for
0017A8 SACSR2[R/W] B,H,W STMR2[R] B,H,W access to lower 8
H 0----000 00000000 00000000 00000000 bits.
0017ACH STMCR2[R/W] B,H,W — /(SCSCR2/SFUR2)[I§QN] B,H,W *o- Reserved
00000000 00000000 | e e 2
because I°'C
— /(SCSTR32)/ — /(SCSTR22)/ — /(SCSTR12)/ — /(SCSTRO2) | mode is not set
001780, (LAMSR2) (LAMCR?2) (SFLR12) (SFLRO02) immediately after
[RW] B,I:IS,W [R/W] B,I;Ia,W [RW] B,FJS,W [RW] B,I;Ia,W reset.
*3: R d
— /(SCSFR22) — /(SCSFR12) — /(SCSFR02) becauzseeg; o
0017B4y — [R/W] B,HW [R/W] B,H,W [R'W] B,HW .
" v . mode is not set
________________________ immediately after
reset.
—/(TBYTE32)/ —/(TBYTE22)/ —/(TBYTE12)/ TBYTEOZ/SLAMRI D2)
(LAMESR2) (LAMERT2) (LAMIER2) *4: R d
0017B84 (LAMTID2) - heserve
[RIW) B HW [RIW) B HW [RIW] BHW RWBHW | because LIN2.1
"""""""""""" 00000000 mode is not set
. . immediately after
A 00000000 00000000 e T
FCR12[R/W] FCRO2[R/W] FBYTE2[RMW] BHW
0017CO0x B,HW B,HW
00000000 00000000
--00100 -0000000 Multi-UART2
0017C4s FTICR2[R/W] B,H,W . .

00000000 00000000
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Interrupt factor

Interrupt number

Decimal

Hexadecimal

Interrupt
level

Offset

Default
address for
TBR

RN

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

27

1B

ICR11

3904

000FFF90H

11

Multi-function serial interface
ch.4 (reception completed)

Multi-function serial interface
ch.4 (status)

28

1C

ICR12

38Ch

00OFFF8CH

12*1

Multi-function serial interface
ch.4 (transmission completed)

29

1D

ICR13

3884

00OFFF884

13

Multi-function serial interface
ch.5 (reception completed)

Multi-function serial interface
ch.5 (status)

30

1E

ICR14

3844

00OFFF844

14*1

Multi-function serial interface
ch.5 (transmission completed)

31

1F

ICR15

3804

O0OO0FFF80H

15

Multi-function serial interface
ch.6 (reception completed)

Multi-function serial interface
ch.6 (status)

32

20

ICR16

37Cx

000FFF7Cq

16*!

Multi-function serial interface
ch.6 (transmission completed)

33

21

ICR17

3784

O000FFF78H

17

CANO

34

22

ICR18

3744

000FFF744

CAN1

RAM diagnosis end

RAM initialization completion

Error generation during RAM diagnosis

Backup RAM diagnosis end

Backup RAM initialization completion

Error generation during Backup RAM diagnosis

35

23

ICR19

3704

000FFF70H

CAN2

Up/down counter 0

Up/down counter 1

36

24

ICR20

36CH

000FFF6CH

Real time clock

37

25

ICR21

3684

000FFF68H

Multi-function serial interface
ch.7 (reception completed)

Multi-function serial interface
ch.7 (status)

38

26

ICR22

364

000FFF64H

22+

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

Multi-function serial interface
ch.7 (transmission completed)

39

27

ICR23

3604

000FFF60H

23

PPG 0/1/10/11/20/21/30/31

16-bit Free-run timer 1 (0 detection) /
(compare clear)

40

28

ICR24

35CH

000OFFF5CH

24*3

PPG 2/3/12/13/22/23/32/33/43

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

41

29

ICR25

3584

000OFFF584

25*3

PPG 4/5/14/15/24/25/35/44

42

2A

ICR26

3544

000FFF54H

26*°

PPG 6/7/16/17/26/27/37

43

2B

ICR27

3504

000FFF50H

27+

PPG 8/9/18/19/28/29

44

2C

ICR28

34Ch

000FFF4Cy

28+
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MB91520 Series

*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 |

Protective dode\i\
~——

T

Limiting resistor current

VW

O +Binput (12 to 16V)

<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)

Value
Parameter Symbol Unit Remarks
Min Max
Recommended operation
4.5 5.5 \% guarantee range (When 5.0V is
used)
Power supply voltage Vee, Recommended operation
PPl 9 AVce eco ed op .
3.0 3.6 Vv guarantee range (When 3.3V is
used)
2.7 5.5 V Operation guarantee range'1
Use a ceramic capacitor or a
capacitor that has the similar
. ) 4.7 frequency characteristics. Use a
Smoothing capacitor Cs (tolerance within £50%) uF capacitor with a capacitance
greater than Cs as the smoothing
capacitor on the VCC pin.
. -40 +105 °C
Operating temperature Ta 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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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)

MB91520 Series

Pin Value
Parameter Symbol Conditions Unit Remarks
hame Min Typ Max
Source oscillation Fe X0, X1 i 4 16 MHz
clock frequency
Source oscﬂ!aﬂon toyL X0, X1 62.5 250 i ns
clock cycle time
Fcp 2 80 CPU clock
Fepp 1 40 Peripheral bus
clock
Internal ooeratin External bus clock
perating - 1 - 40 | MHz | (When Vce=5.0V is
clock frequency 2
F used)
cPT External bus clock
1 32 (When Vcc=3.3V is
used)
tep ) 12.5 500 CPU clock
tepp o5 1000 Peripheral bus
clock
Internal ooeratin External bus clock
perating - 25 - 1000 | ns | (When Vec=5.0V is
clock cycle time
¢ used)
cPT External bus clock
31.25 1000 (When V¢c=3.3V is
used)
. Fcp=80MHz
aﬁ':npl‘l'; (‘:'Iit)er tpy - -10 - 10 | ns | (4MHzMultiplied
9 by 20)
Built-in CR
oscillation Fccr - 50 100 150 kHz
frequency

*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

tevL

X0

\

A 4
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7

tosHi

SCS output 5
tcssi

5
o XS T
- G G G

When Serial chip select is used , Serial clock output mark level "L",
Serial chip select Inactive level "H"
Internal shift clock mode

7 tesoe
tesue
HE

SCS input 5

5
SCK input mr 3
i XS XY

tose

tcsse

o\ S O G G/

When Serial chip select is used , Serial clock output mark level "L",
Serial chip select Inactive level "H"
External shift clock mode
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tcsoi

SCS output

tcssi

tosm

SCK output

~

SOT
(SPI=0)

%
A
O XS

A/

soT \
(SPI=1)

X5

When Serial chip select is used , Serial clock output mark level "H",

Serial chip select Inactive level "L"
Internal shift clock mode

_tespe

SCS input ;

: J

tosHe

tcsse

TS

soT
(SPI=0) e

XX

Y

-

o, Tl
(SPI=1)

XX 5T

When Serial chip select is used , Serial clock output mark level "H",

Serial chip select Inactive level "L"
External shift clock mode
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SCSx output \ oo,
A
SCSy output 7
A
SCK output 7

When Serial chip select is used , Serial clock output mark level "L",
Serial chip select Inactive level "L"
Master mode, Example of switching clock by round operation (x,y=0,1,2,3)
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A/D Converter

(1) 12-bit A/D Converter Electrical Characteristics
(Ta: -40°C to +125°C, Vcc=AVcc=5.0V £ 10%/Vcc= AVcc=3.3V+0.3V, Vss=AVss=0.0V)

MB91520 Series

channels

Value
Parameter Symbol Pin name Unit Remarks
Min Typ Max
Resolution - - - - 12 bit
Total error - - - - +12 LSB
Linearity error - - - - +4.0 LSB
Differential linearity i i i i +1.9 LSB
error
. AVRL- AVRL+ _
Zero transition voltage Vor ANO to AN47 11 5LSB - 12 5LSB \% (1\I;SB;/ "
e FST-VOT
Full-scale transition AVRH- AVRH+
voltage Vest | ANOTOANAT |15 5 s ) 10508 | v |40%
Sampling time tsvp - 0.7 - - [VE T
Compare time temp - 0.7 - - ps | *1
A/D conversion time teny - 1.4 - - s |1
i <
Analog port input lan | ANO to AN47 1.0 - +1.0 uA | Vavss S
current Vain S Vavee
Analog input voltage Vain ANO to AN47 AVRL - AVRH V
AVRH AVRH 3.0 - 5.5 \%
Reference voltage AVSS/
AVRL AVRL - 0.0 - V
Per unit
- 0.47 0.63 mA Th: +105°C
Ia 3 ) 047 07 mA Per unit
AVCC : : Ta: +125°C
Power supply current
lan - - 25 MA [*2
Ir - 1 1.96 mA | Per unit
AVRH
|RH - - 1.6 UA *2
Variation between i ANO to AN47 i i 4 LSB

*1: Time for each channel.

*2: Power supply current (Vcc = AVcee = 5.0 V) is specified if A/D converter is not operating and CPU is stopped.

*3: The power supply current described only current value on A/D converter.
The total AVcc current value must be calculated the power supply current for A/D converter and D/A converter.

(Note) Please use the clock of 0.5MHz-20MHz for the output clock of A/D converter to guarantee accuracy.
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Part number Sub clock CSV Initial value | LVD Initial value Package*

MB91F526BWDPMC1 Yes ON ON

MB91F526BJDPMC1 OFF ON

MB91F525BWDPMCA1 ON ON

MB91F525BJDPMC1 OFF ON

MB91F524BWDPMCA1 ON ON

MB91F524BJDPMC1 OFF ON

MB91F523BWDPMCH1 ON ON

MB91F523BJDPMC1 OFF ON

MB91F522BWDPMCA1 ON ON

MB91F522BJDPMC1 OFF ON LQD - 64 pin,
MB91F526BSDPMCH1 None ON ON Plastic
MB91F526BHDPMC1 OFF ON

MB91F525BSDPMCA1 ON ON

MB91F525BHDPMC1 OFF ON

MB91F524BSDPMCA1 ON ON

MB91F524BHDPMC1 OFF ON

MB91F523BSDPMC1 ON ON

MB91F523BHDPMC1 OFF ON

MB91F522BSDPMCA1 ON ON

MB91F522BHDPMC1 OFF ON

*: For details of the package, see "u PACKAGE DIMENSIONS ".
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Q POST/DAONPPGT 0/INTS 0 50 [vee
7)) POSG/DADI/FPGE_0 49 |P087/DAO0/PPG7_0/INTS 0
o ) POS2/SINS_(MAN1/FPG2_0 48 [Pos6/DAO1/PPGE 0
N 3 POS1/SOTS_0/SDASIANGPPGI 0 47 |P082/SIN5_0/AN1/PPG2_0
o i 3/SCKS_/SCLS/AN3ZFRCKI_IANT4_I | 46 [POS1/SOTS_0/SDAS/ANO/PPG1_O
m < P152/SCS53 0 45 [P153/SCK5_0/SCLS/AN32/FRCK1_1/INT4_1
m o 44 |P152/SCS53_0
= .m 43 |P073/AN33/1CU3 2
5 42 |P072/SIN4_0/AN34/1CU2_2/INT5 0
P .M ROICUN 2 [ 41|Po71/5CK4_2/AN35/1CU1_2MONCLK
ERES PO6T/ANIGFRCKS_(VATNO_ I | 40 [PO70/ICU0_2
213 POG6/SOTA_2/SCS3_D/AN3TFRCKA_O/BIND_I | 39 [PO67/AN36/FRCKS_O/AINO_1
¢ | o PO6S/SES43 DFRCKS 0/ZIND 1P 1 38 |P066/SOT4_2/SCS3_0/AN37/FRCK4_0/BINO_1
= | g /SCS43_0) 3 007
o |5 POG4SCS2 ANISIRCK2 OIAINT 1/PPGAS | | 37 |Po6s/sCs43_0/FRCK3_0/2IN0_1/PPG44 I
P064/SCS42_0/AN38/FRCK2_0/AIN1_1/PPG43_1
5|8 PO63/SCSA1_O/ANIOPPGS LFRCKT_0/BINI_1 | 30 |P064/SCS42_0/AN38/FRCK2_O/AINI_1/PPG43_
Sla PO62/SCS10_1/SCSA0_0/ANAO/PPGA_1FRCKO_0/TOT? _1/ZIN1_1 | 35 [PO63/SCS41_O/AN39/PPGS_L/FRCKI_O/BINI_I
o . B - 34 [P062/SCS10_1/SCS40_0/AN40/PPG4_1/FRCKO_0/TOT7_1/ZIN1_1
s POSLEOTL0_VANALNCTIG_ORPG_LACY3_LTOTS_LANTIA_I 33 |P061/SOT10_1/AN41/ICU6_0/PPG3_1/ICU3_1/TOT6_I/INTI3_ 1
> POGO/SCST0 O/PPG2. 1ACU2_ 1/TOTS 1ANTIZ 0 EXN - - - - - -
° O - - - - 32 |P060/SCS10_0/PPG2_1/1CU2_1/TOTS_1/INTI3_0
— AVSSI/AVRLI =58
@ . 31 [AVSSI/AVRLI
kS AVRI 30 |AvRHI
KS} (10 VAN4ZICUS 0/TRGO_2/PPG1_1ACUT —
S weet 29 [P057/SCK10_1/AN42/1CUS_0/TRGO_2/PPG1_1/ICU1_1/TING_1
£ £ _ S _, |2s]avea
POSS/SINID_O/ANA3PPGIT_0/TING 1 —
nlnmv - O ! 27 |P055/SIN10_0/AN43/PPG37_0/TIN4_1
S 25 26 |vss
> Eq -2
n W4 _
W
=
o
S w
0 -
G @
@
) =
P c
g )
g
D) H €
[L]| E c
2 o
R £ M“w
b1
DI. = <
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o
o [te}
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Section

Change Results

24

mPIN Description

A List of "Pin Description" modified.

(Error)

Function™

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™®

General-purpose |1/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)
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Page Section Change Results

A List of "Pin Description" modified.

(Error)

Pin no. Pin

64 | 80 | 100 | 120 | 144 | 176 Name

P057

RDY
SCK10 1

AN42
19 | 24 | 20 | 35 | 41 | 51 ICU8 0
TRGO 2
PPG1 1
ICU1 1
25 | mPIN Description TING 1

(Correct)

Pin no. Pin
64 | 80 | 100 | 120 | 144 | 176 Name
P057
RDY *2,7%3,74,75
SCK10_1
AN42
197 [ 247 1297 |35 | 41 | 51 ICU8 0
TRGO 2
PPG1 1
ICU1_1
TING 1

A List of "Pin Description" modified.

(Error)

Pin no. Pin
64 80 100 | 120 | 144 | 176 Name

PO73
SOT4_0/
- 35 43 49 57 71 SDA4
AN33
27 mPIN Description ICUS 2

(Correct)

Pin no. Pin
64 80 100 | 120 | 144 | 176 Name

P073
SOT4_0/
- | 357 43| 49 | 57 | 71 SDA4 >™
AN33
ICU3_2
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