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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"

Obsolete

FR81S

32-Bit Single-Core

80MHz

CANbus, CSIO, I2C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
96

448KB (448K x 8)

FLASH

64K x 8

56K x 8

2.7V ~ 5.5V

A/D 42x12b; D/A 2x8b
External

-40°C ~ 105°C (TA)
Surface Mount

120-LQFP

120-LQFP (16x16)
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w# CYPRESS MB91520 Series
Address offset value / Register name
Address 0 1 2 3 Block
TPUTCN11 [R/W]
000954 B.HW - - -
---00000
TPUTCN12 [R/W]
000958 B,HW — — -
---00000
TPUTCN13 [R/W]
00095CH B,H,W — — -
---00000
TPUTCN14 [R/W]
000960 B.HW - - -
---00000
TPUTCN15 [R/W]
000964 B.HW - - -
---00000
TPUTCN16 [R/W]
000968 B.HW - - -
---00000
TPUTCN17 [R/W]
00096CH B,H,W — — — Time Protection
---00000 Unit [S]
TPUTCCO [R] B,H,W
000970w 00000000 00000000 00000000
TPUTCCL1 [R] B,H,W
ooo974w 00000000 00000000 00000000
TPUTCC2 [R] B,H,W
ooo97gw 00000000 00000000 00000000
TPUTCC3 [R] B,H,W
00097Cv 00000000 00000000 00000000
TPUTCC4 [R] B,H,W
oooes0w( 00000000 00000000 00000000
TPUTCCS [R] B,H,W
oooos4w| 00000000 00000000 00000000
TPUTCCS [R] B,H,W
oooosgw| 00000000 00000000 00000000
TPUTCC7 [R] B,H,W
oooesCny 00000000 00000000 00000000
000990+
to — - - -
0009FCh
000A00H
to _ _ _ — Reserved
000BECH
HSCFR [R/W] B,H,W
000BFO4| 00 00000000 00000000 OCDU
000BF4x — — — —
MBR [R/W] B,H,W
000BF8H - - 00------ XXXXXXXX oCDU
000BFCH — — UER[W]BH;N
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w.# CYPRESS MB91520 Series
Address offset value / Register name
Address 0 1 2 3 Block
SCR1/(IBCR1) [R/W] SMRRMW] BHW | SSRL[RM] B.HW ESCR1/(IBSR1)[R/W
001778x BHW 000-00-0 0-000011 1BHW
0--00000 00000000 Multi-UART1
00177C — /(RDR11/(TDR11))[R/W] B,H,W RDRO1/(TDRO1)[R/W] B,H,W
e — S 0 00000000 "t
001780 SACSR1[R/W] B,HW STMR1[R] B,HW
) 0----000 00000000 00000000 00000000 Multi-UART1
001784 STMCR1[R/W] B,HW — /(SCSCR1/SFUR1)[R/W] B,H,W
) 00000000 00000000 | = ememmmem mmeeeee- 84 *1: Byte access is possible
— /(SCSTR31)/ — /(SCSTR21)/ — /(SCSTR11)/ — /(SCSTRO1)/ only for access to lower 8
001788 (LAMSR1) (LAMCR1) (SFLR11) (SFLRO1) bits.
. [RW] B,HW [RW] B,H,W [R/W] B,HW [RW] B,H,W
-------- "3 mmeemn 3 e 3 mmeemn "3 *2: Reserved because 1°C
. — /(SCSFR21)[RW]| — /(SCSFR11) — /(SCSFR01)  |mode is not set immediately
00178CH B,HW [R/W] B,HW [R/W] B,HW after reset.
________ *3 e 3 e *3
—/(TBYTE31)/ —/(TBYTE21)/ —/(TBYTE11)/ TBYTEOl/ELAMRIDl)
(LAMESR1) (LAMERT1) (LAMIER1) .
001790H (LAMTID1) Multi-UART1
RWIBEW | RWIBAW ) RMIBEW T mwsaw
00000000 *3: Reserved because CSIO
so1794 BGRI[RW] HW — /(IS|3M|.I|<\1/\)/[R/\N] — /(I?BB:\:A)/[RNV] mode is Z?tte?t:;;r;medlately
: 00000000 00000000 2 * '
*AN -
FCR11[R/W] FCRO1[R/W] FBYTE1[RW] B,H.W 4: Reserved Ibecause
001798+ B,HW B,HW 00000000 00000000 LIN2.1 mode is not set
---00100 -0000000 immediately after reset.
FTICR1[R/W] B,HW
00179CH 00000000 00000000 B B
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w# CYPRESS MB91520 Series
| Interrupt Number Interrupt Default
nterrupt Factor . Hexa Offset | Address for | RN
Decimal Decimal Level TBR
Multi-function serial interface
ch_4.(rece|c.)t|on cgmpleted) 28 1C ICR12 38CH | OOOFFF8CH | 12*
Multi-function serial interface
ch.4 (status)
Multi-function serial interface 29 1D | ICR13 | 388 | O0OFFF88: | 13
ch.4 (transmission completed)
Multi-function serial interface
ch.5 (reception completed) 30 1E | ICR14 | 384 | OOOFFF84y | 14+
Multi-function serial interface
ch.5 (status)
Multi-function serial interface 31 1IF | ICR15 | 3804 | OOOFFF804 | 15
ch.5 (transmission completed)
Multi-function serial interface
ch.6 (reception completed) 32 20 | ICR16 | 37Cu | 00OFFF7CH | 16%
Multi-function serial interface
ch.6 (status)
Multi-function serial interface 33 21 | ICR17 | 3784 | OOOFFF784 | 17
ch.6 (transmission completed)
CANO 34 22 ICR18 3744 | O00FFF74n -
CAN1
RAM diagnosis end
RAM initialization completion
Error generation during RAM diagnosis 35 23 ICR19 3701 | OOOFFF70H -
Backup RAM diagnosis end
Backup RAM initialization completion
Error generation during Backup RAM diagnosis
CAN2
Up/down counter 0 36 24 ICR20 36CH | OOOFFF6CH -
Up/down counter 1
Real time clock 37 25 ICR21 3684 | OOOFFF68H -
- 38 26 ICR22 364+ | OOOFFF64n | -*6
16-bit Free-run timer 0 (0 detection) / 39 27 ICR23 3604 | OOOFEF60. 23
(compare clear)
PPG 1/10/11/20/30/31
16-bit Free-run timer 1 (O detection) / 40 28 ICR24 35CH | O0OFFF5CH | 243
(compare clear)
PPG 2/3/12/13/23/43
16-bit Free-run timer 2 (0 detection) / 41 29 ICR25 3584 | OOOFFF58H | 25*
(compare clear)
PPG 4/5/15/24/35 42 2A ICR26 3541 | OOOFFF54n | 26*3
PPG 7/16/17/26/27/37 43 2B ICR27 3504 | OOOFFF50n | 27*
PPG 8/18/19/29 44 2C ICR28 34CH | O00OFFF4CH | 28*3
16-bit ICU 0 (fetching) / 16-bit ICU 1 (fetching) 45 2D ICR29 3484 | O00OFFF48n | 29
Main timer
Sub timer
- 46 2E ICR30 3444 | 000FFF44n | 30
PLL timer
16-hit ICU 2 (fetching) /16-bit ICU 3 (fetching)
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w.# CYPRESS MB91520 Series
11. Electrical Characteristics
Absolute Maximum Ratings
Rating :
Parameter Symbol Unit Remarks
Min Max
Power supply voltage *1*2 Vce Vss-0.3 Vss+6.0 V
AVRH < AVcc <
Analog power supply voltage *1*2 AVcc Vss-0.3 Vss+6.0 \Y, V. ce
CcC
Analog reference voltage *! AVRH Vss-0.3 Vss+6.0 V AVRH = AVcc
Input voltage ** Vi Vss-0.3 Vcc+0.3 \Y
Analog pin input voltage *! Vias Vss-0.3 Vcc+0.3 \
Output voltage *! Vo Vss-0.3 Vcc+0.3 \Y
Maximum clamp current lcLamp - 4.0 mA | *6
Total maximum clamp current Z|lcLamp| - 20 mA | *6
loL1 - 15 mA
non H *3
L" level maximum output current oLz i 30 A
loLava - 4 mA *9
"o *4
L" level average output current loLAv2 i 12 mA |10
2loL1 - 100 mA
TRl %5
L" level total output current SloLs _ 120 mA
loH1 - -15 mA
"H" level maximum urrent*3
evel maximum output ¢ lonz i 30 A
lonavi - -4 mA *9
npgn x4
H" level average output current lonavs i 17 mA | *10
>lon1 - -100 mA
np *5
H" level total output current Slor i 120 mA
Power Ta: -40 °C to +105 °C p - 882 mwW | *8
consumption | Ta: -40 °C to +125 °C ° - 675 mwW | *8
Operating temperature T, -40 +105 <
p g temp A -40 +125 °C | *7
Storage temperature Tstg -55 +150 °C

*1: These parameters are based on the condition that Vss = AVss = 0.0 V

*2: Caution must be taken that AVcc, AVRH do not exceed Vcc upon power-on and under other circumstances.

*3: The maximum output current is defined as the value of the peak current flowing through any one of the corresponding pins.

*4: The average output current is defined as the value of the average current flowing through any one of the corresponding pins for

a

10 ms period. The average value is the operation current x the operation ratio.

*5: The total output current is defined as the maximum current value flowing through all of corresponding pins.

*6:

- Corresponding pins: all general-purpose ports except P035, 041, 093, 122.

- Use within recommended operating conditions.

- Use at DC voltage (current).

- The + B signal should always be applied by connecting a limiting resistor between the + B signal and the microcontroller.

- The value of the limiting resistor should be set so that the current input to the microcontroller pin does not exceed rated
values at any time regardless of instantaneously or constantly when the + B signal is input.

- Note that when the microcontroller drive current is low, such as in the low power consumption modes, the + B input potential
can increase the potential at the Vcc pin via a protective diode, possibly affecting other devices.

- Note that if the + B signal is input when the microcontroller is off (not fixed at 0 V), since the power is supplied through the
pin, the microcontroller may operate incompletely.

- Note that if the +B signal is input at power-on, since the power is supplied through the pin, the power-on reset may not
function in the power supply voltage.

- Do not leave + B input pins open.

*7: When it is used under this condition, contact your sales representative.
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&= CYPRESS MB91520 Series

s> EMBEDDED IN TOMORROW

(4) Multi-function Serial

(4-1) CSIO timing

(4-1-1) Bit setting: SMR: MD2 = 0, SMR: MD1 = 1, SMR : MDO = 0, SMR: SCINV =0, SCR:SPI =0
(Ta: -40 °C to +125 °C, Vcc = AVee = 5.0 V + 10 %/Vee = AVec = 3.3 V+0.3 V, Vss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
Serial clock cycle tseve | SCKOto SCK11 dtcep | - ns
time
SCKO to SCK2,
SCK5 to SCK11
SCK | — t SOTO to SOT2, 80 ) 30 ) ns
SOT delay time stov SOT5 to SOT11
SCK3, SCK4 Internal  shift
SOT3, SOT4 ) 300 | 300 | s mode
SCKO to SCK2, output pin :
SCK5 to SCK11 34 i ns CL =50 pF
Valid SIN — ¢ SINO to SIN2,
SCK 1 setup time VAl SIN5 to SIN11
SCK3, SCK4
SIN3, SIN4 300 ’ ns
SCK 1 — ¢ SCKO to SCK11 0 i ns
Valid SIN hold time SHX SINO to SIN11
Serial clock
"H"pulse width tsHsL tcpp+10 - ns
SCKO to SCK11
Serial clock ¢ 2tcpp-1 i ns
"L" pulse width SLSH 0
SCKO to SCK2,
SCK5 to SCK11
- 33 ns
SCK | — ¢ SOTO to SOT2,
SOT delay time SOVE | s0T5t0 SOT1L External  shift
SCK3, SCK4 ) 300 clock mode
SOT3, SOT4 ) NS | output pin:
Valid SIN — CL =50 pF
. tivsHE 10 - ns
SCK 1 setup time SCKO to SCK11
SCK T — SINO to SIN11
valid SIN hold time fHixe 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.

C. 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 400 kbps or less.
See Hardware Manual for details.
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(4-1-4) Bit setting: SMR : MD2 =0, SMR:MD1 = 1, SMR : MDO = 0, SMR:SCINV =1, SCR:SPI =1
(Ta:-40 °C to +125 °C, Vec = AVee = 5.0 V + 10 %/Vee = AVee = 3.3 V #0.3 V, Vss = AVss = 0.0V)

MB91520 Series

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
Serial clock cycle | | sckotoscki1 Atcep - ns
time
SCKO to SCK2,
SCK5 to SCK11
SCK|— : SOTO to SOT2, -30 30 ns
SOT delay time SOV SOT5 to SOTAL
SCK3, SCK4
SOT3 , SOT4 -300 300 ns
SCKO to SCK2, Internal shift clock
SCK5 to SCK11 - 24 mode output pin :
Valid SIN — : SINO to SIN2, ; NS | CL=50pF
SCK1setup time VAl SINS5 to SIN11
SCK3, SCK4
SIN3, SIN4 300 ” ns
SCK1— ¢ SCKO to SCK11 0 i ns
Valid SIN hold time SHiX SINO to SIN11
SOT—-SCK? " SCKO to SCK11 tepm-30 i ns
delay time SOVl soTOo to SOT11 PP
Serial clock
"Hpulse width tsHsL tcpp+10 - ns
SCKO to SCK11
Serial clock
"L pulse width tsLsH 2tcpp-10 - ns
SCKO to SCK2,
SCK5 to SCK11 i 33 ns
SCK|— " SOTO to SOT2,
SOT delay time SLOVE | S0T5 to SOT1L
SCK3, SCK4 i 300 ns External shift clock
SOT3, SOT4 - mode output pin:
Valid SIN — CL =50 pF
. tivsHE 10 - ns
SCKftsetup time SCKO to SCK11
Valid SIN hold time SHIXE
SCK fall time tr SCKO to SCK11 - 5 ns
SCK rise time tr SCKO to SCK11 - 5 ns
Notes:

AC characteristic in CLK synchronized mode.

Cv. 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 400 kbps or less.

See Hardware Manual for details.
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(4-1-5) Bit setting: SMR:MD2 = 0, SMR:MD1 = 1, SMR:MDO = 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 = AVec = 5.0 V + 10 %/Vee = AVee = 3.3 V40.3 V, Vss = AVss = 0.0V)

MB91520 Series

Parameter

Symbol

Pin Name

Conditions

Value

Min

Max

Unit

Remarks

SCS|—SCK|
setup time

tcssi

SCK1, SCK2,
SCKS5 to SCK11
SCS1, SCS2,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8 to SCS11

SCK3, SCK4
SCS3,
SCS40 to SCS43

SCK1—SCS?
hold time

teshi

SCK1, SCK2,
SCK5 to SCK11
SCS1, SCSs2,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8 to SCS11

SCK3, SCK4
SCS3,
SCS40 to SCS43

SCS
deselect time

tcsoi

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

tcssu-50
*1

tcssu+0
*1

ns

tcssu-50
*1

tcssu+300
*1

ns

tcsHp-10
*2

tcsHp+50
*2

ns

tcshp-300

*2

tcsHp+50
*2

ns

tcsps-50
*3

tcsps+50
*3

ns

Internal shift
clock mode
output pin :
CL =50 pF
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SCSx output /
tsce
SCSy output
SCK output \
.
When Serial chip select is used , Serial clock output mark level "H"
,Serial chip select Inactive level "H"
Internal shift clock mode , Example of switching clock by round operation (x,y=0,1,2,3)
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(4-1-8) Bit setting: SMR:MD2 = 0, SMR:MD1 = 1, SMR:MDO = 0,

When Serial chip select is used: SCSCR:CSEN =1,

Serial clock output mark level "L" : SMR,SCSFR:SCINV =1,
Serial chip select Inactive level "L" : SCSCR,SCSFR:CSLVL =0

(Ta: -40 °C to +125 °C, Vec = AVec = 5.0 V + 10 %/Veec =AVec = 3.3V £ 0.3V, Vss = AVss = 0.0 V)

MB91520 Series

Parameter

Symbol

Pin Name

Conditions

Value

Min

Max

Unit

Remarks

SCS1—SCK?
setup time

tcssi

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

SCK3, SCK4
SCS3,
SCS40 to SCS43

SCK|—SCS|
hold time

tcsHi

SCK1, SCK2,
SCK5 to SCK11
SCS1, SCS2,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8to SCS11

SCK3, SCK4
SCS3,
SCS40 to SCS43

SCS
deselect time

tcsol

SCS1to SCS3,
SCS40 to SCS43,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8 to SCS11

tcssu-50
*1

tcssut0
*1

ns

tessu-50
*1

tcssu+300

*1

ns

tcsHp-10
*2

tcsHp+50
*2

ns

tcsnp-300

*2

tcsHp+50
*2

ns

tcsps-50
*3

tcsps+50
*3

ns

Internal shift
clock mode
output pin :
CL =50 pF
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MB91520 Series

Parameter

Symbol

Pin Name

Conditions

Value

Min

Max

Unit

Remarks

SCS1—SCK1
setup time

tcsse

SCK|—SCS|
hold time

tcsHe

SCK1 to SCK11
SCS1to SCS3,
SCS40 to SCS43,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8to SCS11

SCS
deselect time

tcspe

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

SCS1—SOT
delay time

tose

SCS1, SCS2,
SCS50~SCS53,
SCS60~SCS63,
SCS70~SCS73,
SCS8~SCS11
SOT1, SOT2,
SOT5~-SOT11

SCS3,
SCS40~SCS43
SOT3,S0T4

3tcrp+30

ns

+0

ns

3tcpp+30

ns

40

ns

300

ns

External shift
clock mode
output pin:
CL =50 pF

SCS|—SOT
delay time

toEe

SCS1to SCS3,
SCS40 to SCS43,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8to SCS11
SOT1 to SOT11

+0

ns

External shift
clock mode
output pin:
CL =50 pF

SCK1—SCS?
clock switch
time

tscc

SCK1, SCK2,
SCKS5 to SCK11
SCS1, SCS2,
SCS50 to SCS53,
SCS60 to SCS63,
SCS70 to SCS73,
SCS8to SCS11

SCK3, SCK4
SCS3,
SCS40 to SCS43

3tcpp-10

3tcrp+50

3tcpr-300

3tcrp+50

ns

Internal shift
clock mode
Round operation
output pin:

CL =50 pF

*1: tcssu = SCSTR:CSSU7-0 x Serial chip select timing operating clock

*2: tcshp = SCSTR:CSHD7-0 x Serial chip select timing operating clock

*3: tcsps = SCSTR:CSDS15-0 x Serial chip select timing operating clock
Regardless of the deselect time setting, once after the serial chip select pin becomes inactive, it will take
at least five peripheral bus clock cycles to be active again

Please see the hardware manual for details of above-mentioned *1,*2, and *3.
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Value
Parameter Symbol Pin Name Unit Remarks
Min Max
SYSCLK
:?r/;nx delay ECHWL’ WROX, 05 18 ns
CHWH WRlX
WRnX WROX
) _ _ —0*
minimum pulse twiwH WR1X tcyc - 10 ns WWT=0
SYSCLKt—
data output tcHov 0.5 18 ns
D16 to D31
SYSCLKT._) tcHDX - 18 ns Set WRCS to 1 or more.
data hold time
SYSCLK1—
address output tcHmAY 0.5 18 ns
time
In multiplex mode, set as follows:
[1 Set CSWR and CSRD to 2 or
more.
SYSCLK [1 ASCY must satisfy the following
D16 to D31 conditions because of setting
SYSCLKt—
address hold toHvax . 18 | ns | ADCSY>ASCYandprotocol
fime violation prevention.

ADCY +1 < ACS + CSRD

ADCY +1 < ACS + CSWR

ASCY + 1 <ACS + CSRD

ASCY + 1 <ACS + CSWR

See Hardware Manual for details.

*1: Please use it with external load capacity 12 pF or less for VCC = 3.3 V + 0.3 V (40 MHz operation).

*2: If the bus is expanded by automatic wait insertion or RDY input, add time (tcvc x the number of expanded cycles) to the rated
value.
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SYSCLK

ASX

CSO0X to CS3X

WROX to WR1X

D16 to D31

SYSCLK

CSO0X to CS3X

WROX to WR1X

A0O to A21

D16 to D31

External bus I/F (synchronous mode, write operation, and multiplex mode) timing
t1 t2 13 t4

teve
[+ tCHASL tCHASH
ASCY=0)
fe—> tCHCSL fe—+ tCHCSH
B WRCS=1
ACS=0
fe— tCHWL tCHWH
CSWR=2 tWLWH

a WWT30 _]I

ADCY=1
[+—> tCHMAV tCHDV [ tCHDX

Valid]Address / Write[Data

External bus I/F (synchronous mode, write operation, and split mode) timing
t1 12 3 4

O\

-

ACS=0

CSWR=0
WWT=0

\ \

tCHASL fe—| tCHASH

ASCY=

tCHCSL
WRCS=1

le—| tCHCSH

tCHWL fe—>| tCHWH

tWLWH

tCHAV

[e—>{ tCHAX

Valid Address

b—

tCHDV

|| tCHDX

( Write Data
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(11) External bus I/F (asynchronous mode) timing
(Ta: -40 °C to +105 °C, Vec =AVec = 5.0 V = 10 %/Vec =AVec = 3.3V £ 0.3V, Vss =AVss = 0.0 V)
(external load capacitance 50pF)

Value
Parameter Symbol Pin Name Unit Remarks
Min Max
o5 Vce =5.0V =10 %"
Cycle time teve SYSCLK - ns
31.25 Vec=3.3V+03V
lAddress setup — ¢ oxtove - 12 2xtcyc + ns RWT =1,
RDX1time ASRH RDX ceve 12 set RWT to 1 or more. "2
RDX]— A00 to A21
tRHAH tcyc - 12 tcyc + 12 ns Set RDCS to 1 or more.
IAddress hold
Data setup— . 18 + ) hs  |[RWT=1,
RDXttime DSRH RDX teve set RWT to 1 or more.
RDX1— : D16 to D31 . ] i,
Data hold RHDH
IAddress setup— .
- + = 2
WRnX1time taswH WROX to tcvc - 12 tcyc + 12 ns WWT =0
WR1X
\VWRNX
nx1— twHAH AQO to A21 teve - 12 tcyc + 12 ns Set WRCS to 1 or more.
IAddress hold
Data setup— )
WRnXttime toswH WROX to tcyc - 16 tcyc + 16 ns WWT =0
WR1X
WRNX +
nx1— twHDH D16 to D31 teve - 16 feve ns | Set WRCSto 1 or more.
Data hold 16
Address setup — _
ASXttime tMASASH teve-16 tcvc+ 16 ns ASCY =0
In multiplex mode, set as follows:
[1 Set CSWR and CSRD to 2 or
more.
[1 ASCY must satisfy the following
ASX " -
conditions because of setting
ASX1—Address D16 to D31 ADCY > ASCY and protocol
tMASHAH tcyc-16 tcyc + 16 ns - .
hold violation prevention.
ADCY +1 <ACS + CSRD
ADCY +1 <ACS + CSWR
ASCY + 1 <ACS + CSRD
ASCY + 1 <ACS + CSWR
See Hardware Manual for details.

*1: Please use it with external load capacity 12 pF or less for VCC = 3.3 V + 0.3 V (40 MHz operation).
*2: If the bus is expanded by automatic wait insertion or RDY input, add time (tcvyc x the number of expanded cycles) to the rated
value.
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MB91F526FWEPMC Yes ON ON

MB91F526FJEPMC OFF ON

MB91F525FWEPMC ON ON

MB91F525FJEPMC OFF ON

MB91F524FWEPMC ON ON

MB91F524FJEPMC OFF ON

MB91F523FWEPMC ON ON

MB91F523FJEPMC OFF ON

MB91F522FWEPMC ON ON

MB91F522FJEPMC OFF ON LQI - 100 pin,
MB91F526FSEPMC None ON ON Plastic
MB91F526FHEPMC OFF ON

MB91F525FSEPMC ON ON

MB91F525FHEPMC OFF ON

MB91F524FSEPMC ON ON

MB91F524FHEPMC OFF ON

MB91F523FSEPMC ON ON

MB91F523FHEPMC OFF ON

MB91F522FSEPMC ON ON

MB91F522FHEPMC OFF ON

MB91F526DWEPMC Yes ON ON

MB91F526DJEPMC OFF ON

MB91F525DWEPMC ON ON

MB91F525DJEPMC OFF ON

MB91F524DWEPMC ON ON

MB91F524DJEPMC OFF ON

MB91F523DWEPMC ON ON

MB91F523DJEPMC OFF ON

MB91F522DWEPMC ON ON

MB91F522DJEPMC OFF ON LQH - 80 pin,
MB91F526DSEPMC None ON ON Plastic
MB91F526DHEPMC OFF ON

MB91F525DSEPMC ON ON

MB91F525DHEPMC OFF ON

MB91F524DSEPMC ON ON

MB91F524DHEPMC OFF ON

MB91F523DSEPMC ON ON

MB91F523DHEPMC OFF ON

MB91F522DSEPMC ON ON

MB91F522DHEPMC OFF ON
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Page Section Change Results

- Right side

60 |Vss

5t P122/SING_0VAD

L/OCUS_OINT?_1
P116/SCK6_0/SCLE/AN28PPG20_0RTO4_0

P1ISEX]1_1/S0T6_0/SDASANIT
P114/5C561_0VANIGPPGLE_0RTO2_0

PPG1_ORTO3_OINTL_L

PLOTXE](64)/5C563_WANI2
54 |WMIX

PIOT/ANISPPGLS_0
P105/SCSTL VAN TPPGL3_0

P104/SCST2WAN16PPGI2_0
50 |P103/SCST3.0VANISFPGLI_D
40 |P102SHNTANI4PPGL0_0INTI0_0

48 |P100/SCET.0SCLY/ANIZPPGE_0
T AVCCO
46 |AVEHO
[AVESOAVRLO

PO9TSCE
PO9SEXO(128)S0T11_0SDAILANIGINTO_O

WSCL1VANILICUS_0PPG

P0S3/TXO_1/SIN11_0/ANTICU4_2PPG16_LICU3_0TOT2 1
41 |vss

14 mPin Assignment MB91F52xD | —

60 |vss
59 |P122/SIN6_O/AN31/OCUS_OINTY_1
58 |P116/SCK6_0/SCLE/AN28/PPG20_O/RTO4_0
T P115/RX1_1/SOT6_0/SDA6/AN27/PPG19_0/RTO3_0/INT1_1
56 |P114/SCS61_0/AN26/PPG18_O/RTO2_0
55 |P110/TX1(64)/SCS63_0/AN22
54 |NMIX
53 |P107/AN19/PPG15_0
52 |P105/AN17/PPG13_0
51 |P104/AN16/PPG12_0
50 |P103/AN15/PPG11 0
49 |P102/AN14/PPG10_0/INT10_0
48 |P100/AN12/PPGE_0
47 |Avcco
46 |AVRHO
45 |AVSSO/AVRLO
44 |P097/SCK11_0/SCL1L/ANLLICUS_O/PPG17_1
43 |P09B/RX0(128)/SOT11_0/SDALL/ANIONNTO_O
42 |P093/TX0_1/SIN11_O/ANT/ICU4_2/PPG16_1/ICU3_0
41 |vss
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(Continued)
(Correct)

Pin no. Pin
64 80 100 | 120 | 144 | 176 Name
P047
Al7 *2,*3,*4,*5
AN45
TRG8 0
TIN3 2
SOTO_1
P177
TRG11 0
P0O50
A187°
TRG5 1
PPG33 0
P051
- - - - 32 40 Al9
TRG9 0
P052
A20
PPG34 0
INT14 0
23,24 mPIN Description PO53
A21 *2,*3,*4,*5
AN44
PPG35 0
INT14 1
SCKO_1
P054
- - - - 35 43 SYSCLK
PPG36 0
P055
CS2X *2,*3,*4,*5
SIN10 O
AN43
PPG37 0
TIN4 1

157 | 18™ | 23" | 271 | 30 37

- - - 28" | 31 39

16" | 197 | 24™ | 29 | 34 42

1771 | 2271 | 27| 32 | 38 46

P056
CS3X’5
ICU9 0
- - - | 33| 39 | 49 PPGO_1
ICUO 1
TIN5 1
DTTI 2
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Page Section Change Results

"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 000F
16-bit free-run 21 | 29 ICR | 358 FF58 25
timer 2 (0 25 H 3
detection) /

131 mInterrupt Vector Table (compare clear)

(Correct)
PPG2/3/12/13/22
123/32/33/43

16-bitfree-un |, | Lo | ICR | 358 | 2o | 25
timer 2 (O 25 " 3
detection) /

(compare clear)

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

(Error)
Base timer 1

IRQO
Q 000F

Base timer 1 ICR | 308 45
IRO1 61 | 3D 45 ) FFO8 | .

133 minterrupt Vector Table

(Correct)
Base timer 1
IRQO
Base timer 1 ICR | 308 000~

IRO1 61 | 3D 45 y FFO8 | 45

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.

133 minterrupt Vector Table
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mElectrical Characteristics Added the At power-on* condition to the remarks in Reset input time.

155 AC Characteristics
(2) Reset Input

Deleted the Slope detection undetected specification.

mElectrical Characteristics Added the Power ramp rate and C pin voltage at Power-on.
156 AC Characteristics *1, *2: Changed the sentence.
(3) Power-on Conditions Added *3, *4, Note, Figure at the Power off time, Power ramp rate, C pin voltage
at Power-on.
Sos 1o | wProduct neup Package description modified to JEDEC descripti
a6 mOrdering information ackage description modified to escription.
The following sentence modified as fdeleted from Interrupt
(Error)
To prevent a malfunction of the voltage step-down circuit built in the device, set
the voltage rising time to have 50us or longer (between 0.2V and 2.7V) during
power-on.
47 mDuring Power-on
(Correct)

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

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

The following Block diagram modified as follows:

@®MB91F522B, MB91F523B, MB91F524B, MB91F525B, MB91F526B
@®MB91F522D, MB91F523D, MB91F524D, MB91F525D, MB91F526D

49, 50 mBlock Diagram (Error)
CAN (2ch).
(Correct)
CAN (3ch)

217to . . Added the following description.

Ordering Information
220 " g mORDERING INFORMATION MB91F52xxxD
25;;0 mPackage Dimensions Package Dimensions modified to JEDEC description.

Document Number: 002-04662 Rev. *F Page 269 of 280



A

ws CYPRESS

s> EMBEDDED IN TOMORROW

MB91520 Series

Revision

ECN

Orig. of
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Submission
Date

Description of Change

Value: Min - Max 5

(4-1-5)SCS|=SCK| setup time tcss

(4-1-6)SCS |=SCK? setup time tcss

(4-1-7)SCSt=SCK| setup time tcss

(4-1-8)SCS1=SCK1 setup time tcss

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 tcssy+0  Max tessy+50

!
Pin name: SCK1,SCK2,SCK5 to SCK11
SCS1,SCS2,SCS50 to SCS53,SCS60 to SCS63,SCS70 to SCS73,SCS8 to SCS11
Value: Min tcssy-50  Max tessu+0

Pin name: SCK3,SCK4 SCS3,SCS40 to SCS43

Value: Min tcssy-50 Max tcssy+300

(4-1-5)SCK1=SCS7hold time tcspi

(4-1-6)SCK|=SCS7hold time tcspi

(4-1-7)SCK1=SCS | hold time tcspi

(4-1-8)SCK|=SCS | hold time tcspi

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 tCSHD-SO Max tCSHD+O

1
Pin name: SCK1,SCK2,SCK5 to SCK11
SCS1,SCS2,SCS50 to SCS53,SCS60 to SCS63,SCS70 to SCS73,SCS8 to SCS11
Value: Min t(;SHD'lO Max tCSHD+50

Pin name: SCK3,SCK4 SCS3,SCS40 to SCS43

Value: Min tcsup-300 Max tesppt+50

(4-1-5),(4-1-6)SCS |=SOT delay time tpse

(4-1-7),(4-1-8)SCS1=SOT delay time tpse

Corrected the following description.

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

SOT1to SOT11
Value: Min - Max 40

!
Pin name: SCS1,SCS2,SCS50 to SCS53,SCS60 to SCS63,SCS70 to SCS73,

SCS8to SCS11

SOT1,S0T2,SOT5 to SOT11
Value: Min - Max 40

Pin name: SCS3,SCS40 to SCS43
SOT3,50T4

Value: Min - Max 300

(4-1-5)SCK|=SCS| clock switch time tscc

(4-1-6)SCK1=SCS| clock switch time tscc

(4-1-7)SCK|=SCS1 clock switch time tscc

(4-1-8)SCK1=SCS1 clock switch time tscc

Corrected the following description.

Pin name: SCK1 to SCK11

SCS1 to SCS3,SCS40 to SCS43,SCS50 to SCS53,SCS60 to SCS63,SCS70 to
SCS73,S5CS8to SCS11
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Submission
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Description of Change

Symbol IAH Pin name AVCC

Example Characteristics

Corrected the following description.
Watch mode

Ordering Information

Corrected the following description.
o ORDERING INFORMATION
!
e ORDERING INFORMATION MB91F52xxxB™
Package
!
Package*?
Added the following description.

*1: |t is only supported for customers who have already adopted it now. We do not
recommend adopting new products.

Corrected the following description.
For details of the package, see "u PACKAGE DIMENSIONS ".
!
*2: For details of the package, see "m PACKAGE DIMENSIONS ".
Added the following description.
o ORDERING INFORMATION MB91F52xxxC
Company name and layout design change

*A

4999456

JHMU

11/13/2015

Updated to Cypress template.

Added the following note to the remarks of ""L" level average output current"”
and "'H" level average output current" in “Absolute Maximum Ratings” of
“‘ELECTRICAL CHARACTERISTICS".

*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.
Added Errata section.

*B

5112138

KUME

01/28/2016

Fixed some clerical errors.
For details, please see the chapter 18. Major Changes.

*C

5196285

KUME

04/28/2016

For details, please see the chapter 19. Major Changes.

*D

5318862

KUME

06/23/2016

For details, please see the chapter 19. Major Changes.

*E

5711679

AESATMP7

04/25/2017

Updated Cypress Logo and Copyright.

*F

5984090

KUME

12/05/2017

For details, please see the chapter 19. Major Changes.

Document Number: 002-04662 Rev. *F

Page 279 of 280



