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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
76

448KB (448K x 8)

FLASH

64K x 8

56K x 8

2.7V ~ 5.5V

A/D 37x12b; D/A 2x8b
External

-40°C ~ 105°C (TA)
Surface Mount

100-LQFP

100-LQFP (14x14)
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Embedded in Tomorrow™

® D/A converter (R-2R type)
O 8-bit resolution : 2ch

B External interrupt input: 8 channels x 2 units total
16 channels
O Level ("H"/"L"), or edge detection (rising or falling)
enabled
B Multi-function serial communication (built-in
transmission/reception FIFO memory) : Max.12 channels

O 5V tolerant input: 4 channels ch.6, ch.8, ch.9, ch.11
CMOS hysteresis input
< UART (Asynchronous serial interface) >

Full-duplex double buffering system, 64-step
transmission FIFO memory, 64-step reception FIFO
memory

Parity or no parity is selectable.
Built-in dedicated baud rate generator
An external clock can be used as the transfer clock

Parity, frame, and overrun error detection functions
provided

DMA transfer support
<CSIO (Synchronous serial interface) >

O Full-duplex double buffering system, 64-step
transmission FIFO memory, 64-step reception FIFO
memory

O SPI supported; master and slave systems supported;
5 to 16, 20, 24, 32-bit data length can be set.

O Built-in dedicated baud rate generator (Master
operation)

An external clock can be entered. (Slave operation)
Overrun error detection function is provided
DMA transfer support

Serial chip select SPI function
<LIN (Asynchronous Serial Interface for LIN) >

Full-duplex double buffering system, 64-step
transmission FIFO memory, 64-step reception FIFO
memory

LIN protocol revision 2.1 supported
Master and slave systems supported
Framing error and overrun error detection

LIN synch break generation and detection; LIN synch
delimiter generation

Built-in dedicated baud rate generator

An external clock can be adjusted by the reload
counter

O DMA transfer support

[m]

Ooooao

[m]

Ooooao [m] oooao

oo

m] Ha2rd assist function

<|°C>

O 2 channels ch.3,ch.4 Standard mode/fast mode
supported.

O 6 channels ch.5 to ch.8, ch.10, ch.11 Standard mode
supported.

O Full-duplex double buffering system, 64-step
transmission FIFO memory, 64-step reception FIFO
memory

O Standard mode (Max. 100kbps) / fast mode (Max.
400kbps) supported

O DMA transfer supported (for transmission only)
B CAN Controller (CAN) : 3 channels
O Transfer speed : Up to 1Mbps

O 128-transmission/reception message buffering :
1 channel (ch.0),
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64-transmission/reception message buffering :
2 channels (ch.1 and ch.2)
PPG: 16-bit x Max. 48 channels
O LED drive output 4 channels 11ch to 14ch
O Reload timer : 16-bit x Max.8 channels
O Free-run timer :
16-bit x 3 channels
32-bit x Max 3 channels
Input capture :
16-bit x 4 channels (linked to the free-run timer)
32-bit x Max 6 channels (linked to the free-run timer)

Output compare :
16-bit x 6 channels (linked to the free-run timer)
32-bit x Max 6 channels (linked to the free-run timer)

Waveform generator : 6 channels

Up/Down counter
O 8/16-bit Up/Down counter x 2 channels

Real-time clock (RTC) (for day, hours, minutes, seconds)

O Main or sub oscillation frequency can be selected for
the operation clock

Calibration: Real-time clock (RTC) of the subclock drive

O The main clock to sub clock ratio can be corrected by
setting the real-time clock prescaler

Clock Supervisor

O Monitoring abnormality (by damaged quartz, etc.) of
suboscillation (32kHz) (dual clock products)
of the outside and main oscillation (4 MHz)

O When abnormality is detected, it switches to the CR
clock.

O Initial value ON/OFF can be selected by the part
number.

Base timer : Max.2 channels

O 16-bit timer

O Any of four PWM/PPG/PWC/reload timer functions can
be selected and used

O As for the PWC function and the reload timer function,

a pair of 16-bit timers can be used as one 32-bit timer
in the cascade mode

CRC generation
Watchdog timer

O Hardware watchdog

O Software watchdog (possible to set the valid range for
counter clearing)

NMI (non-maskable interrupt)
Interrupt controller

Interrupt request batch read

O The interrupt existence from two or more peripherals
can be read by a series of register.

1/0O relocation

O Peripheral function pins can be reassigned.

Low-power consumption mode
O Sleep / Stop / Watch / Sub RUN mode

O Stop (power shutdown) / Watch (power shutdown)
mode
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== CYPRESS MB91520 Series
Product lineup comparison 100 pins
MB91F522F | MB91F523F | MB91F524F | MB91F525F | MB91F526F

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 None
(22address/16data/4cs)

DMA Transfer 16¢ch

16-bit Base Timer 1ch

Free-run Timer 16bitx3ch, 32bitx3ch

Input capture 16bitx4ch, 32bitx6ch

OQutput Compare 16bitx6¢ch, 32bitx6ch

16-bit Reload Timer 8ch

PPG 16bitx34ch

Up/down Counter 2ch

Clock Supervisor Yes

External Interrupt 8chx2units

A/D converter 12bitx21ch (1unit), 12bitx16ch (1unit)
D/A converter (8bit) 2ch

Multi-Function Serial Interface 12ch’

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) 76 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¢h

Operation guaranteed temperature -40°C to +125°C

(Ta)

Power supply 2.7Vt05.5V 2

Package LQI100

*1: Only channel 5, channel 6, channel 7, channel 8 and channel 11 support the 12C (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.

Document Number: 002-04662 Rev. *D Page 7 of 289



== CYPRESS MB91520 Series
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Type Circuit Remarks

|7 Pull-up control

|_ Digital output

AM?
v

= }— pigital output *Analog input, General-purpose |/O port
G *Output 4mA

*Pull-up resistor control 50kQ

* CMOS hysteresis input

o »- CMOS-hys input

Standby control

Analog input

|7 Pull-up control

|_ Digital output

AM?

F— pigital output *Analog input, General-purpose 1/O port
*Output 12mA

*Pull-up resistor control 50kQ
*Automotive input

Standby control

Analog input

|_ Digital output
3 f— pigital output » General-purpose I/O port (5V tolerant)
| * Output 4mA

* CMOS hysteresis input
Standby control

AM?

Document Number: 002-04662 Rev. *D Page 38 of 289




—_—
== CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
WRARO04 [RIW] W
0008A0w) XXXXXX XXXXXXXX XXXXXXK--
WRDRO04 [R/IW]W
0008A4H
XXXXXXXX XXXXXKXXX XXXXXXXX XXXXXXXX
WRARO5 [RIW]W
0008A8w . XXXXXX XXXXXXXX XXXXXX--
WRDRO05 [RIW] W
0008ACH
XXXXXXXX XXXXXXXX XXXXXXXXK XXXXXXXX
WRARO06 [RIW]W
0008BOw XXXXXX XXXXXXXX XXXXXX--
0008B4 WRDRO06 [RIW] W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
WRARO07 [RIW] W
0008B8 XXXXXX XXXXXXXX XXXXXX--
WRDRO7 [RIW]W
0008BCH
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
WRARO08 [R/W] W
0008COw XXXXXX XXXXXXXX XXXXXX--
WRDRO08 [R/IW]W
0008C4H
XXXXXXXX XXXXXXXX XXKXXXXXX XXXXXXXX
WRARO9 [RIW]W Wild Register [S]
0008C8x
---------- XXXXXX XXXXXXXX XXXXXX--
WRDRO09 [RIW] W
0008CCH
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
WRAR10 [RIW]W
) I—— XXXXXX XXXXXXXX XXXXXX--
0008D4 WRDR10 [RIW] W
" XXXXXXXX XXXXXXXX XXXKXXXX XXXXXXXX
WRAR11 [RIW] W
0008D8 HXXXXXX XXXXXXXX XXXXXX--
WRDR11 [RIW]W
0008DCH
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
WRAR12 [RIW]W
0008EOw XXXXXX XXXXXXXX XXXXXX--
0008E4 WRDR12 [RIW]W
A XXXXXXXX XXXXXXXX XXXKXXXX XXXXXXXX
WRAR13 [RIW]W
0008E8» XXXXXX XXXXXXXX XXXXXX--
WRDR13 [RIW]W
0008ECH
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
WRAR14 [RIWTW
0008FOw . XXXXXX XXXXXXXX XXXXXX--
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Address offset value / Register name
Address Block
+0 +1 +2 +3
DCCR10 [RIW]W
000CADH 0----000 --00--00 00000000 0-000000
DCSR10 [R/W]H DTCR10 [R/W] H
000CA4H 0---m-m- = 000 00000000 00000000
000CA8 DSAR10 [RIW] W
H ) 9.9.9.9.9.9.90.9.9.0.0.99.9.9.9.9.99.9.99009.99.9.999004
DDAR10 [RIW]W
000CACH ) 9.90.9.9.9.9.0.9.9.0.90.99.9.9.9.9.9.9.9.99909.99.9.999004
DCCR11 [RIW]W
000CBOx 0----000 --00--00 00000000 0-000000
DCSR11 [R/W] H DTCR1M [R/W] H
000CB4+ 0-mmmmmm e 000 00000000 00000000
000CBS DSAR11 [RIW]W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
DDAR11 [RW] W
000CBCH ) 9.9.9.9.9.9.0.9.9.0.90.9.9.9.9.9.9.99.9.9999.99.9.9.9904
DCCR12 [RIW]W
000CCOx 0----000 --00--00 00000000 0-000000
DCSR12 [RIW] H DTCR12[RW] H
000CC4w [ 000 00000000 00000000 DMA
Controller
000CC8 DSAR12 [RIW] W [S]
H ) 9.90.9.9.9.9.0.9.9.0.0.99.9.9.9.9.99.9.909909.99.9.999004
DDAR12 [RIW]W
000CCCH ) 0.9.0.90.9.9.9.9.9.0.90.9.9.990.9.0.99.99009.99.9900004
DCCR13 [RIW]W
000CDOx 0----000 --00--00 00000000 0-000000
DCSR13 [R/W]H DTCR13[R/W] H
000CD4x 0---m--- - 000 00000000 00000000
000CD8 DSAR13 [RIW]W
H ) 9.9.0.90.9.9.9.9.9.0.9.9.9.9.90.9.0.99.9990909.99.990004
DDAR13 [RIW]W
000CDCH ) 9.9.9.9.9.9.0.9.9.0.90.99.9.9.9.9.9.9.9.99909.99.9.9909004
DCCR14 [RIW]W
000CEOH 0----000 --00--00 00000000 0-000000
DCSR14 [RIW] H DTCR14 [RIW] H
000CE4+ 0-mmmmmm e 000 00000000 00000000
000CES DSAR14 [RIW] W
H ) 9.9.9.9.9.9.90.9.9.0.0.9.9.9.9.9.9.99.9.9909.9.9.9.99904
000CEC DDAR14 [RIW]W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
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Address offset value / Register name
Address Block
+0 +1 +2 +3
000E70 RCRHO [W] HW RCRLO W] B,HW | UDCRHO [R]H,W | UDCRLO [R] B,HW
H XXXXXXXX XXXXXXXX 00000000 00000000 Up/Down
00074 CCRO [R/W] B,H . CSRO [R/W] B Counter 0
H 00000000 -0001000 00000000
000F78y
to — — — — Reserved
000F7Ch
000FE80 RCRH1 [W] HW RCRL1 [W]B,HW | UDCRH1[R]H,W | UDCRL1 [R] B,HW
H XXXXXXXX XXXXXXXX 00000000 00000000 Up/Down
000F84 CCR1 [R/W] B,H _ CSR1 [R/W] B Counter 1
H 00000000 -0001000 00000000
Input Capture 4,5
MSCH45 [R] MSCL45 [R/W] C 3z_zlr:c:CLijlse
000F88 — — B,H,W B,H,W y Widthp
00000000 | = e 00
measurement
control 45
Input Capture 6,7
MSCH®67 [R] MSCL67 [R/W] C 3z_zlr:c:CLijlse
000F8CH — — B,H,W B,H,W y Widthp
00000000 | = e 00
measurement
control 67
000F90 OCCP10 [RW]W
H 00000000 00000000 00000000 00000000 Outpu1t C;)1mpare
0,
000F94, OCCP11 [RIW] W 32-bit OCU
00000000 00000000 00000000 00000000
OCSH1011 [R/W] OCSL1011 [R/W] | Output Compare
000F984 — — B,HW B,HW 10,11
---0--00 0000--00 32-bit OCU
. . . OCLS1011 [R/W] OoCcuU1011
000F9Cy B,HW Output level
----0000 control register
CPCLR5 [RIW] W
000FAOx 11111111 11111111 1111111 111111
000FA4y TCDTS [RIW]W Free-run Timer 5
00000000 00000000 00000000 00000000 32.bit FRT
TCCSH5
000FA8H [R/W]B,H,W TCCS'_'15_ ([)IggV(\)/(])B,H,W — —
0-----00
000FACH
to — — — — Reserved
000FCCq
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Address offset value / Register name
Address Block
+0 +1 +2 +3
000FDOx IPCP4 [R] W
XXOXXK XXXXXXXK XXXXKXXXX XXXXXXKX
000FD4 IPCP5 [R] W Input
A XXXXKKXK XXXXXXXK XXXXKXXX XXXXXXXX Capture 4,5
32-bit ICU
LSYNST IRWT | caus [R/W] B,H,W
000FD8x — — B,H,W 00000000
00000000
IPCP6 [R] W
000FDCH XXX XXXXXXXK XXXXKXXK XXXXXXXX |
t
IPCP7 [R] W npu
000FEDH XXX XIHXKXXXK XHXXXXHXK XXXXKKXXXK %angftrTCSJ
-DI
ICS67 [RIW] B,H,W
000FEA4: - - - 00000000
IPCP8 [R] W
000FES8H
XXKXK XXXXXXXK XXXXKXXXX XXXXXXXKX
Input
IPCP9 [R] W
000FECH XXXXXXXX XXXXXXXX XOHOOHXHXXK XXXXXXXX %azp:)‘:: T(i']g
ICS89 [R/W] B,H,W
000FFOx - - - 00000000
000FF4 MSCY8 [R] H,W Input
: XXXXHXXXX XXXXXXXK XHXXXXXXX XXXXXXXX Capture 8,9
32-bit ICU
000FFS MSCY9 [R] H,W Cycle
. XXXXXKXK XXXXXXXK XXXXKXXX XXXXXXXX measurement
data register 89
Cycle and pulse
00OFFC _ _ MSCH89 [R] B,H,W MSCI;‘?'QV[VR/W ] width
H 00000000 U measurement
------ 00
control 89
001000, | SACR [RWI B,HW | PICD [RW] B,HW _ . Clock Control
------- 0 —--0011
001004y
to — — — — Reserved
00112CH
CRCCR [R/W] B,H,W
0011304 — — — 0000000
CRCINIT [R/W] B,H,W
001134 11111111 11111111 11111111 11111111 CRC calculation
001138 CRCIN [R/W] B,HW unit
H 00000000 00000000 00000000 00000000
CRCR [R] B,H,W
00113Cx 11111111 11111111 11111111 11111111
0011404
to — — — — Reserved
0011FCy
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Address offset value / Register name
Address Block
+0 +1 +2 +3
PTPC21 [RIW] HW
001BCCx 00000000 00000000 B B PPG21
001BDO PCN22 [R/W] B,H,W PCSR22 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001BD4 PDUT22 [W] H,W PTMR22 [R] H,W
H XOOXXXXK XXXXXXXX 11111111 1111111 PPG22
001BDS PCN222 [R/W] B,H,W PSDR22 [RIW] H,W
H --000000 -—--110 00000000 00000000
PTPC22 [RIW] HW
001BDCx 00000000 00000000 B B
001BED PCN23 [R/W] B,H,W PCSR23 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001BE4 PDUT23 [W] H,W PTMR23 [R] H,W
H XXX XXXXXXXX 11111111 11111111 PPG23
001BES PCN223 [R/W] B,H,W PSDR23 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC23 [RW] H,W
001BECH 00000000 00000000 B B
001BFO PCN24 [R/W] B,H,W PCSR24 [W] H,W
H 00000000 000000-0 XK XXXXXXXX
001BF4 PDUT24 [W] H,W PTMR24 [R] H,W
H XXX XXXXXXXX 11111111 11111111
PPG24
001BF8 PCN224 [R/W] B,H,W PSDR24 [R/W] H,W
H --000000 -----110 00000000 00000000
PTPC24 [RW] H,W
001BFCH 00000000 00000000 B B
001C00 PCN25 [R/W] B,H,W PCSR25 [W] HW
H 00000000 000000-0 XK XXXXXXXX
001C04 PDUT25 [W] H,W PTMR25 [R] H,W
H XXX XXXXXXXX 11111111 11111111 PPG25
001C08 PCN225 [R/W] B,H,W PSDR25 [RIW] H,W
H --000000 -—--110 00000000 00000000
PTPC25 [R/W] HW
001C0CH 00000000 00000000 B B
001C10 PCN26 [R/W] B,H,W PCSR26 [W] H,W
H 00000000 000000-0 XXXXXXXX XXXXXXXX
001C14 PDUT26 [W] H,W PTMR26 [R] H,W
H XOOXXK XXXXXXXX 11111111 1111111 PPG26
001C18 PCN226 [R/W] B,H,W PSDR26 [RIW] H,W
H --000000 -—---110 00000000 00000000
PTPC26 [RIW] HW
001C1CH 00000000 00000000 B B
PCN27 [R/W] B,H,W PCSR27 [W] H,W
001C20x 00000000 000000-0 XXXXXXXX XXXXXXXX PPG27
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10. Interrupt Vector Table

MB91520 Series

This list shows the assignments of interrupt factors and interrupt vectors/interrupt control registers.

Interrupt vector

64 pins
Interrupt number Interrupt Default
Interrupt factor . Hexa Offset | address for | RN
Decimal decimal level TBR
Reset 0 0 - 3FCuh | 000FFFFChx -
System reserved 1 1 - 3F84 | O00FFFF84 -
System reserved 2 2 - 3F44 | 000FFFF44 -
System reserved 3 3 - 3FOn | O0OFFFFOH -
System reserved 4 4 - 3ECH | 000FFFECH -
FPU exception 5 5 - 3E84 | O00FFFE8H -
Exception of instruction access protection violation 6 6 - 3E4y | 000FFFE4H -
Exception of data access protection violation 7 7 - 3EOn | OOOFFFEQH -
Data access error interrupt 8 8 - 3DCh | 00OFFFDCH -
INTE instruction 9 9 - 3D8y | 000FFFD8y -
Instruction break 10 0A - 3D44 | 000FFFD4y -
System reserved 1 0B - 3D0x | O0OFFFDOH -
System reserved 12 0C - 3CCh | 00OFFFCCH -
System reserved 13 0D - 3C84 | 000FFFC84 -
Exception of invalid instruction 14 OE - 3C44 | 000FFFC44 -
NMI request
Error generation during internal bus diagnosis 15 (Fn)
XBS RAM double-bit error generation 15 OF Fixed 3C04 | O0OFFFCOH -
Backup RAM double-bit error generation
TPU violation
External interrupt 0-7 16 10 ICRO0 | 3BCH | O0OOFFFBCH 0
External interrupt 8-15 — 17 11 ICRO1 3B8y | 000FFFB8 | 1*'
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICR02 3B4y | O00FFFB4y | 2*2
Reload timer 3/6/7 19 13 ICR03 3BOn | O0OFFFBOy | 3*2
Multi-function serial interface ch 0 (reception
completed) 20 14 ICR04 3ACH | 000FFFACH | 4*'
Multi-function serial interface ch 0 (status)
Multl-functlorl sgrlal interface 21 15 ICRO5 3A8, | 00OFFFASy | 5
ch.0 (transmission completed)
- 22 16 | ICRO6 | 3Adn | O00FFFAdy | -*°
- 23 17 | ICRO7 | 3A0u | O0OFFFAQy | -*°
- 24 18 | ICR08 | 39Cy | 000FFF9Cy | -*°
- 25 19 ICR09 3984 | OOOFFF98H *
Multi-function serial interface
ch.3 (reception completed) 1
- - - 26 1A ICR10 394y | 000FFF94y | 10*
Multi-function serial interface
ch.3 (status)
Multi-function serial interface o7 1B ICR11 390, | O0OFFF90 1

ch.3 (transmission completed)
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* Guaranteed operation range
Internal operation clock frequency vs. Power supply voltage

MB91F52x recommended guaranteed | = —1
operation range __l

MB91F52x guaranteed operation |:|

/ range
55

I

2.7

i : PLL guaranteed operation
| BES—-— ] range

Power supply voltage Vcc (V)

2 4 80

Internal operation clock frequency Fcp (MHz)

Note: The power supply voltage, which is the low-voltage detection setting voltage or lower, is in the reset
state.
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(4-1-2) Bit setting: SMR: MD2=0, SMR: MD1=1, SMR : MD0=0, SMR: SCINV=1, SCR:SPI=0
(Ta: -40°C to +125°C, Vce= AVec=5.0V + 10%/Vcc=AVcc=3.3V+0.3V, Vss=AVss=0.0V)
Value
Parameter Symbol Pin name Conditions Unit Remarks
Min Max
Serial clock cycle T SCKO to SCK11 Gteep | - | ns
time
SCKO to SCK2,
SCK5 to SCK11
SCK 1 — t SOTO to SOT2, 80 | 30 | s
SOT delay time SHovi SOT5 to SOT11
SCK3, SCK4 Internal shift
SOT3, SOT4 ] 300 | 300 1 ns ok mode
SCKO to SCK2, output pin :
SCK5 to SCK11 34 ) ns CL=50pF
Valid SIN — ¢ SINO to SIN2,
SCK | setup time Vet SIN5 to SIN11
SCK3, SCK4
SIN3, SIN4 300 ) ns
SCK | — ¢ SCKO to SCK11 0 ) ns
Valid SIN hold time StXt SINO to SIN11
External shift
Serial clock ¢ tept10 ) ns clock mode
"H"pulse width SHSL cPP output pin:
SCKO to SCK11 CL=50pF
Serial clock ¢ 2tcpp-1 i ns
"L" pulse width SLSH 0
SCKO to SCK2,
SCK5 to SCK11 i 33 ns
SCK1 — ¢ SOTO to SOT2,
SOT delay time SHOVE SOT5 to SOT11
SCK3, SCK4 B
SOT3, SOT4 ) 300 | ns
Valid SIN — ¢ 10 ) ns
SCK | setup time IVSLE SCKO to SCK11
SCK | — SINO to SIN11
Valid SIN hold time lsLce 20 ) ns
SCK fall time tr SCKO to SCK11 - 5 ns
SCKrise time tr SCKO to SCK11 - 5 ns
Notes:

AC characteristic in CLK synchronized mode.
CL is the load capacitance applied to pins during testing.
The maximum bard rate is limited by internal operation clock used and other parameters. Please use ch.3 and

ch.4 with maximum baud rate 400kbps or less.

See Hardware Manual for details.
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MB91520 Series

SCSx output

SCSy output

tscc

SCK output

o

When Serial chip select is used , Serial clock output mark level "H",
Serial chip select Inactive level "L"
Internal shift clock mode , Example of switching clock by round operation (x,y=0,1,2,3)
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tesol

SCS output

tessi % tesmi

or | XS T
- G G G

When Serial chip select is used , Serial clock output mark level "L",
Serial chip select Inactive level "L"
Master mode

-

tcsoe

4 m
SCS input
inpu % S /_

tesse tosHe

or OO XY

 tose

o N OO S

When Serial chip select is used , Serial clock output mark level "L",
Serial chip select Inactive level "L"
Slave mode

{oee

=1
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(4-4) 1°C timing
(Ta: -40°C to +125°C, Vo= AVec=5.0V + 10%/Vcc=AVcc=3.3V+0.3V, Vss=AVss=0.0V)

Symb ) N Standard mode | Fast mode*® ]
Parameter Pin name | Conditions Unit | Remarks
ol Min Max Min Max
SCL clock frequency fscL SS%K;1t10 0 100 0 400 | kHz
SOT3 to
Repeat "start" condition SoTi,
hold time tHpsTA (SDA) 4.0 - 0.6 - us
SDA | — SCL | SCK3 to
SCK11,
(SCL)
. " SCK3 to
Z‘chk’d of L"forSCL 14 W | sck11, 4.7 - 13 | - | ps
(SCL)
. L SCK3 to
Zigck)d of "H" for SCL thicH SCK11, 4.0 - 0.6 - ys
(SCL)
Repeat "start" condition SCK3 to
setup time tsusta SCK11, 4.7 - 0.6 - us
SCL1T —>SDA | (SCL)
SOT3 to
SOTM!, CL=50pF y
Data hold time SDA R = (Ve/loL) * *3
SCL| —SDA| Ry S(CKS 30 0 3.45 0 0971 us
SCK11,
(SCL)
SOT3 to
SOTM!,
Data setup time SDA
SDA | 1 _p> SCL 1 lsupar S(CKS fo 250 - 100 ) - | ns
SCK11,
(SCL)
SOT3 to
"Stop" condition setup SoT,
; (SDA)
time tsusto SCK3 to 4.0 - 0.6 - us
SCL 1t — SDA? SCK11,
(SCL)
Bus-free time between
"stop" condition and tsur - 4.7 - 1.3 - us
"start" condition
Noise filter tsp - - 2tcppr4 - 2tcppr4 - ns

Notes: Only ch.3 and ch.4 are standard mode/fast mode correspondence. In ch.5-ch.8, ch.10, and ch.11, only a standard mode is
correspondences.

*1: R and C. represent the pull-up resistance and load capacitance of the SCL and SDA output lines,
respectively.
Vp shows that the power-supply voltage of the pull-up resistor and lo. shows the Vo guarantee current.

*2: The maximum tuppar only has to be met if the device does not extend the "L" width (tLow) of the SCL signal.

*3: A fast mode I°C bus device can be used on a standard mode 1°C bus system as long as the device satisfies the requirement of
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External bus I/F (synchronous mode, read operation, and multiplex mode) timing

4
teve
SYSCLK / \ /_\_// \ / \ { \
[e—>{ tCHASL CHASH
R ASCY=0
ASX
le—{ tcHCSL le—s] tCHCSH
CSOX to CS3X ACS=0 RDCS=0
le—] tCHRL tCHRH
k—>]
X AW RLRH
RDX CSRD=2
ADCY=1
l—{ tCHMAV CHMAX
D16 to D31 Valld Address Read Data —
DSRH tRHDH

External bus I/F (synchronous mode, read operation, and split mode) timing
t 2 t3 t4

teve
SYSCLK / \ / _\_ \ \ / \
e—{ tCHASL tCHASH
AsCY=(
ASX
l—] tCHCSL le—] tcHCSH
CS0X to CS3X Acs=( rocs=¢ ¥
CHRL tCHRH
= RWT=1 1
RDX CSRD= tRLRH
le—{ tCHAV le— tCHAX
A00 to A21 ( Valid Addreps (
D16 to D31 Read Data —
tDSRH tRHDH
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Part number Sub clock CSV Initial value | LVD Initial value Package*

MB91F526FWDPMC Yes ON ON

MB91F526FJDPMC OFF ON

MB91F525FWDPMC ON ON

MB91F525FJDPMC OFF ON

MB91F524FWDPMC ON ON

MB91F524FJDPMC OFF ON

MB91F523FWDPMC ON ON

MB91F523FJDPMC OFF ON

MB91F522FWDPMC ON ON

MB91F522FJDPMC OFF ON LQl - 100 pin,
MB91F526FSDPMC None ON ON Plastic
MB91F526FHDPMC OFF ON

MB91F525FSDPMC ON ON

MB91F525FHDPMC OFF ON

MB91F524FSDPMC ON ON

MB91F524FHDPMC OFF ON

MB91F523FSDPMC ON ON

MB91F523FHDPMC OFF ON

MB91F522FSDPMC ON ON

MB91F522FHDPMC OFF ON

MB91F526DWDPMC Yes ON ON

MB91F526DJDPMC OFF ON

MB91F525DWDPMC ON ON

MB91F525DJDPMC OFF ON

MB91F524DWDPMC ON ON

MB91F524DJDPMC OFF ON

MB91F523DWDPMC ON ON

MB91F523DJDPMC OFF ON

MB91F522DWDPMC ON ON

MB91F522DJDPMC OFF ON LQH - 80 pin,
MB91F526DSDPMC None ON ON Plastic
MB91F526DHDPMC OFF ON

MB91F525DSDPMC ON ON

MB91F525DHDPMC OFF ON

MB91F524DSDPMC ON ON

MB91F524DHDPMC OFF ON

MB91F523DSDPMC ON ON

MB91F523DHDPMC OFF ON

MB91F522DSDPMC ON ON

MB91F522DHDPMC OFF ON

Document Number: 002-04662 Rev. *D Page 220 of 289



CYPRESS

Embedded in Tomorrow™

MB91520 Series

Section

Change Results

23,24

mPIN Description

A List of "Pin Description" modified.

(Error)

Pin no.

Pin

64

80

100 | 120

144

176

Name

15

18

23 27

30

37

P047

A17

AN45

TRG8 0

TIN3_2

SOTO_1

38

P177

TRG11_0

31

39

P050

A18

TRG5_1

PPG33 0

32

40

P051

A19

TRG9_0

33

41

P052

A20

PPG34 0

INT14_0

16

19

24 29

34

42

P053

A21

AN44

PPG35_0

INT14_1

SCKO_1

35

43

P054

SYSCLK

PPG36_0

17

22

27 32

38

46

P055

CS2X

SIN10_0

AN43

PPG37 0

TIN4_1

39

49

P056

CS3X

ICU9 0

PPGO0_1

ICUO_1

TIN5 _1

DTTI 2

Document Number: 002-04662 Rev. *D

Page 260 of 289




===#¢ CYPRESS MB91520 Series

Embedded in Tomorrow™

Page Section Change Results

A List of "Pin Description" modified.

(Error)

Pin no. Pin
64 80 | 100 | 120 | 144 | 176 Name
P100
SCK7_0/
- 48 | 59 | 69 | 85 | 104 SCL7
AN12
PPG8 0

P102
SIN7 0
40 | 49 | 61 | 71 | 87 | 106 AN14
PPG10 0
INT10 0
P103
SCS73 0
AN15
PPG11 0
P104
SCS72 0
AN16
PPG12 0
P105
SCS71 0
AN17

PPG13_0

41 50 62 72 88 | 107

42 51 63 73 89 | 108

43 52 64 74 90 | 109

30 mPIN Description

(Correct)

Pin no. Pin
64 | 80 | 100 | 120 | 144 | 176 Name
P100
SCK7_0/
- |48 | 59 | 69 | 85 | 104 scL7®
AN12
PPG8 0

P102
SIN7_ 0727
40" 1497 | 61 | 71 | 87 | 106 AN14
PPG10 0
INT10_0
P103
SCS73 027
AN15
PPG11 0
P104
SCS72 027
AN16
PPG12 0
P105
SCS71 027
AN17
PPG13_0

417|507 | 62 | 72 | 88 | 107

4271517 63 | 73 | 89 | 108

437 152" | 64 | 74 | 90 | 109
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Change Results

34, 35

mPIN Description

A List of "Pin Description" modified.

(Error)

Pin no.

Pin

64 80 | 100 | 120 | 144 | 176

Name

- - - 13 | 133 | 161

P002
D18
SCK1 0
TIOBO_1

- 76 96 | 114 | 134 | 162

P003
D19
SIN2 0
TIOB1 1
INT3_0

- - - - 135 | 163

P004
D20
SO0T2_0

- - - - - | 164

P164
PPG32_1

61 77 97 | 115 | 136 | 165

P005
D21
SCK2 0
ADTGO_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

P0O07
D23

- - - - - | 169

P166
PPG34_1

- - - 118 | 139 | 170

P0O10
D24

63 79 99 | 119 | 140 | 171

PO11

WOT

D25
SOT2 1
TIOAO O
INT3_1
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Section Change Results

The following sentence modified as following:

(Error)

To prevent a malfunction of the voltage step-down circuit built
in the device, the voltage rising must be monotonic increasing
during power-on.

46 mDuring Power-on Power-on prohibits that the voltage goes up and down and
voltage rising stops temporarily.

(Correct)

To prevent a malfunction of the voltage step-down circuit built
in the device, the voltage rising must be monotonic during
power-on.

The following sentence modified as following:

(Error)

*1: When it is used outside recommended operation guarantee
range (range 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.

(Correct)

*1: When it is used outside recommended operation guarantee
range (range of the operation guarantee), contact your
sales representative.

Detection voltage of the external low voltage detection
reset (initial) is 2.8V+8% (2.576V to 3.024V).

This detection voltage (2.576V) is below the minimum
operation guarantee voltage (2.7V).

Between this detection voltage and the minimum operation
guarantee voltage,

MCU functions are not guaranteed except for the low
voltage detector.

Note that although the detection level is below the
minimum operation guarantee voltage,

the LVD reset factor flag is set as the voltage drops below
the detection level.

Added (3-2) Power-on Conditions for MB91F52xxxE

11. Electrical Characteristics

142,143 | Recommended operating conditions

11. Electrical Characteristics
AC Characteristics

156, 157
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