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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
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76
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FLASH
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72K x 8

2.7V ~ 5.5V

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

100-LQFP

100-LQFP (14x14)
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MB91F522L, MB91F523L, MB91F524L, MB91F525L, MB91F526L

MB91520 Series

Regulator

| FR81s CPU core

| Power-onreset

M P U ]

CR oscillator

I Instruction Data

Debug Interface

XBS Crossbar Switch

3

i

L

Timing Protection
Unit

RAM Flash
- Main Flash  256K/384K/512K/768K/

48K/64K/96K/128K e _
= —~
[as)
I
From Master <
To Slave On-chip bus layer 2 \u-)’
— 3
From Master, a
On-chip bus layer 1 =
To Slave ip bus lay =
Q
jot

—
o

| RAM ECC Control(XBS RAM)

External Bus

CAN (3ch)

I/F

Peripheral Bus
Bridge

Clock / Bus
Bridge

-
‘-

RX,TX

RAM ECC Control
(BackUp RAM)

BackUp
RAM +8KB

DA,
ASX,CS,

Async Bus Bridge (PCLK1 <-> PCLK2)

=

RDX,
WRKX, I

CAN prescaler

SYSCLK,
RDY I

RTC/WDT1 Calibration

1/0 port setting

32bit Free-run timer(3ch)

1/0 Port

sng [esayduad HA9T

32bit Input capture(6ch)

32bit Output compare(6ch)

Base timer (2ch)

TIOA,TIOB I

U/D counter (2ch)

AIN,BIN,ZIN

|

Reload timer (8ch)

TIN,TOT

8bit DA converter (2ch)

DAO

Clock monitor

MONCLK

JITTTIITTTL

Watchdog timer(SW and HW)

DMA transfer request generate/clear

Interrupt request batch read

Clock control (divide control)

Reset control register

Low-power consumption setting register

Delay interrupt

Interrupt controller

JII7T I9T

£

Bus
performance
counter

Operation mode
register

é MDO,MD1,P006

=

Async Bus Bridge (PCLK1 <-> PCLK2) I

Y
XBS

CRC

=]

Wavwe generator (6ch)
DTTI,RTO
16bit Free-run timer (3ch)
FRCK
16bit Input capture (4ch) !'_
ICU
16bit Output compare (6ch) I‘_
12bit AD converter (32ch + 16ch) |t
ADTG,AIN]|
Multi-function serial interface (12ch) I AD( enable(ADE
souT,
SIN,
ﬁl Bus Bridge (32bit <-> 16bit) | SCK
]P:ﬂ PPG(48ch) = ,
TRG,PPG
Bus Bridge (32bit <-> 16bit) |

External interruptinput(16ch)

Real time clock

Clock supenvisor

NMmI

N

Low-woltage detection
(External power supply low-voltage detection)

Low-woltage detection
(Intemal power supply low-woltage detection)

Clock control (Clock setting,
Main timer, Sub timer, PLL timer)

uod O/1

Document Number: 002-04662 Rev. *F

Page 52 of 280




A

ws CYPRESS

EMBEDDED IN TOMORROW

MB91520 Series

9. 1/0 Map
The following I1/0 map shows the relationship between memory space and registers for peripheral resources.
Legend of /O Map
Read/Write attribute (R: Read W: Write)
Address Address offset value/ register name Block
+0 | +1 +2 | +3
BT1TMR[R] H BT1TMCR[R/WIB,H,W

000090

0000000000000000 00000000 00000000

BT1STC[R/W] B
000094 1 - . .
00000000 )
Base timer 1
000098 BT1PCSR/BT1PRLL[R W] H BT1PDU T/BT1PRLH/BT1DTBF[R/W] H
! 0000000000000000 0000000000000000
BTSEL[R/W] B BTSSSR[W] B,H
00009C -
-0000 | e e 1

ADERH [RIW]B, H, W ADERL [RIW]B, H, W
0000AQ 1

00000000 00000000 00000000 00000000

ADCS1 [RW] B, HW | ADCSO [R/W] B, HW ADCR1 [R] B, H,W ADCRO [R] B, HW
0000A4 A/D converter
00000000 00000000 | e XX XXXXX XXX
0000AG ADCT1[R/W]B,HW | ADCTO[RMW]B,HW | ADSCH [R/W]B, H,W | ADECH [R/W]B, HW
! 00010000 00101100 00000 4 ---00000
A

The initial register value after reset indicates as follows:

- "1": Initial value "1"

Data access attribute

B: Byte

H: Half-word

W: Word

(Note)The access by the data
access attribute not described
is disabled.

Initial register value after reset

- "0": Initial value "0"
- "X": Initial value undefined
- "-"- Reserved bit/Undefined bit

- "*" Initial value "0" or "1" according to the setting

Note: The access to addresses not described is disabled.
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Address offset value / Register name
Address 0 1 9 2 3 Block
ADNCSO[R/W] ADNCS1[R/W] ADNCS2[R/W] ADNCS3[R/W]
001448+ B,HW B,H,W B,HW B,H,W
0-000-00 0-000-00 0-000-00 0-000-00
ADNCS4[R/W] ADNCS5[R/W] ADNCS6[R/W] ADNCS7[R/W]
00144CH B,HW B,H,W B,HW B,H,W
0-000-00 0-000-00 0-000-00 0-000-00
ADNCSS8[R/W] ADNCS9[R/W] ADNCS10[R/W] ADNCS11[R/W]
001450+ B,HW B,H,W B,HW B,H,W
0-000-00 0-000-00 0-000-00 0-000-00
ADNCS12[R/W] ADNCS13[R/W] ADNCS14[R/W] ADNCS15[R/W]
0014544 B,HW B,H,W B,HW B,H,W
0-000-00 0-000-00 0-000-00 0-000-00 , .
001450, ADPRTFO[R] B.H.W 12-bit A/D converter 1/2 unit
00000000 00000000 00000000 00000000
ADEOCFO[R] B,H,W
00145Ck 11111117 11111111 11111111 11111111
001460x ADCSO[R] B,H,W ADCHO[R] B,H,W |ADMDO[R/W] B,H,W
(e — ---00000 0---0000
ADSTPCSO[R/W] | ADSTPCS1[R/W] | ADSTPCS2[R/W] | ADSTPCS3[R/W]
0014644 B,HW B,H,W B,HW B,H,W
00000000 00000000 00000000 00000000
ADSTPCS4[R/W] | ADSTPCS5[R/W] | ADSTPCS6[R/W] | ADSTPCS7[R/W]
001468+ B,HW B,H,W B,HW B,H,W
00000000 00000000 00000000 00000000
00146CH
ADTSS1[R/W]
001470H B,HW — — —
------- 0 . .
coraan ADTSEL[RW] B.HW 12-bit A/D converter 2/2 unit
---------------- 00000000 00000000
0014784 ADCOMP32/ADCOMPB32[R/W] HW ADCOMP33/ADCOMPBS33[R/W] HW
00000000 00000000 00000000 00000000
00147Cs ADCOMP34/ADCOMPB34[R/W] HW ADCOMP35/ADCOMPB35[R/W] HW
00000000 00000000 00000000 00000000
0014804 ADCOMP36/ADCOMPB36[R/W] HW ADCOMP37/ADCOMPB37[R/W] HW
00000000 00000000 00000000 00000000
00148441 ADCOMP38/ADCOMPB38[R/W] HW ADCOMP39/ADCOMPB39[R/W] HW
00000000 00000000 00000000 00000000
ADCOMP40/ADCOMPB40[R/W] HW ADCOMP41/ADCOMPBA41[R/W] HW . .
001488 00000000 000000([)0 ! 00000000 oooooo<[)o ! 12-bit AID converter 2/2 unit
00148CH ADCOMP42/ADCOMPB42[R/W] HW ADCOMP43/ADCOMPBA43[R/W] HW
00000000 00000000 00000000 00000000
0014904 ADCOMP44/ADCOMPB44[R/W] HW ADCOMP45/ADCOMPB45[R/W] HW
00000000 00000000 00000000 00000000
0014944 ADCOMP46/ADCOMPB46[R/W] HW ADCOMP47/ADCOMPB47[R/W] HW
00000000 00000000 00000000 00000000
0014984
to — — — — Reserved
0014B4H
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Address offset value / Register name
Address 0 1 2 3 Block
SCRIN(IBCRO) [RW1| gy coe s hw | SSRO[RMW] B.Hw |ESCROIBSRIRMW
001888 BHW 000-00-0 0-000011 1BHW
0--00000 00000000
0018BC — /(RDR19/(TDR19))[R/W] B,H,W RDRO9Y/(TDRO9)[R/W] B,H,W
i I — S R — 0 00000000 "t
0018C0 SACSRI[R/W] B,H,W STMRI[R] B,H,W
) 0----000 00000000 00000000 00000000 MU-UARTS
0018C4 STMCRO[R/W] B,H,W — (SCSCRIISFUR9IRWIBHW | ulti-UAR "
) 00000000 00000000 | e "3 ' fe access 'ts TOSS' 86
— /(SCSTR39) | —/(SCSTR29) | —/(SCSTR19)y | — /SCSTRogy | °oMv'or ac‘;?tzs o lower
00188 (LAMSRO) (LAMCRO) (SFLR19) (SFLR09) '
H
[R/W]BH3W [R/W]BH3W [R/W]BH3W [R/W]BHSW *2: Reserved because 12C
B — /(SCSFR29) — /(SCSFR19) — /(SCSFRog) _|Medeis Z?t;‘:“:;'sztmed'ate'y
0018CCh [RAW] B,H,W [RIW] B,H,W [RAW] B,H,W '
________ *3 I | o
T BYTEO9/(LAMRIDS *3: Reserved because CSIO
—/(TBYTE39)/ —/(TBYTE29)/ —/(TBYTE19)/ 5 )lmode is not set immediately
(LAMESRY) (LAMERTO) (LAMIERY) after reset.
0018D0H\ 1wy B HW [RAW] B,H,W [RIW] B,H,W éeL/Q/M;lag\av
-------- *3 ———- 3 e 3 [ OOO]OOE)Ob *4. Reserved because
LIN2.1 mode is not set
001804 BGRI[R/W] H, W - /(ISBM:a)/[R/W] —/ (lzB:‘?A)/[RNV] immediately after reset.
: 00000000 00000000 B ket
FCR19[RW] FCRO9[R/W] FBYTES[RMW] BHW
0018D8w B.H.W B.H,W 00000000 00000000
---00100 -0000000
FTICRO[RW] B,H,W
0018DCx 00000000 00000000 B B
SCRIONIBCR10) | gy o e s 1w | ssraofrmy] . Hw | ESCRLO/(BSR10) Multi-UART10
0018EOn|  [RW]B,H,W 000.00.0 0.000011 [RAW] B,H,W
0--00000 00000000 *1: Byte access is possible
00184, — (RDRTIO/TDRI10))RM] BHW RDRO10/(TDRO10)[R/W] B,H,W only for access to lower 8
i e p— S - 0 00000000 ‘* bits.
0018E8 SACSR10[R/W] B,H,W STMR10[R] B,H,W
H 0----000 00000000 00000000 00000000 *2: Reserved because 12C
0018EC STMCR10[R/W] B,H,W — /(SCSCR10/SFUR10)[R/W] B,H,W |mode is not set immediately
) 00000000 00000000 | e eeeeeee 34 after reset.
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Address offset value / Register name
Address 0 | 1 9 2 | 3 Block
001050, PCN46 [R/W] B,H,W PCSR46 [W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX
001054, PDUT46 [W] HW PTMR46 [R] H,W
XXXXXXXX XXXXXXXX 11111111 11111111 PPGAS
001058, PCN246 [R/W] B,H,W PSDR46 [R/W] H,W
--000000 -----110 00000000 00000000
PTPC46 [R/W] HW
001D5CH 00000000 00000000 B _
001D60x PCN47 [R/W] B,HW PCSR47 [W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX
001064+ PDUT47 [W] HW PTMR47 [R] HW
XXXXXXXK XXXXXXXX 11111111 11111111 PPGAT
001068 PCN247 [RIW] B,HW PSDR47 [RIW] H,W
--000000 -----110 00000000 00000000
PTPC47 [RIW] HW
001D6CH 00000000 00000000 B B
001D70x
to — — — — Reserved
001FFCx
0020004 CTRLRO [R/W] B,H,W STATRO [R/W] B,H,W
-------- 000-0001 -------- 00000000
0020044 ERRCNTO [R] B,H,W BTRO [R/W] B,H,W
00000000 00000000 -0100011 00000001
INTRO [R] B,H,W TESTRO [R/W] B,HW
002008k
00000000 00000000 | e X00000--
BRPERO [R/W] B,H,W
oo00Ck| ' 0000 — —
0020104 IFLCREQO [R/W] B,H,W IFICMSKO [R/W] B,H,W
o — 00000001 | e 00000000
0020144 IFIMSK20 [R/W] B,H,W IFIMSK10 [R/W] B,H,W
11-11111 11111111 11111111 11111111
0020184 IFLARB20 [R/W] B,H,W IF1IARB10 [R/W] B,H,W
00000000 00000000 00000000 00000000
IFIMCTRO [R/W] B,H,W
00201CH 00000000 0---0000 B B CANO
0020204 IF1IDTA10 [R/W] B,H,W IF1DTA20 [R/W] B,H,W (128msb)
00000000 00000000 00000000 00000000
0020241 IF1IDTB10 [R/W] B,H,W IF1DTB20 [R/W] B,H,W
00000000 00000000 00000000 00000000
002028k — — — —
00202Cx — — — —
%%22%:;3: Reserved(IF1 data mirror)
002038k — — — —
00203Cx — — — —
IF2CREQO [R/W] B,H,W IF2CMSKO [R/W] B,H,W
0020404
o — 00000001 | e 00000000
0020444 IF2MSK20 [R/W] B,H,W IF2MSK10 [R/W] B,H,W
11-11111 11111111 11111111 11111111
0020484 IF2ARB20 [R/W] B,H,W IF2ARB10 [R/W] B,H,W

00000000 00000000

00000000 00000000

Document Number: 002-04662 Rev. *F

Page 101 of 280




A

w.# CYPRESS MB91520 Series
144 Pins
Interrupt Number Interrupt Default
Interrupt Factor . Hexa Offset |Address for| RN
Decimal ; Level
Decimal TBR

Reset 0 0 - 3FCH | OOOFFFFCH -
System reserved 1 1 - 3F84 000FFFF8H -
System reserved 2 2 - 3F44 000FFFF4H -
System reserved 3 3 - 3FO0H 000FFFFOH -
System reserved 4 4 - 3ECH | OOOFFFECH -
FPU exception 5 5 - 3E8n | OOOFFFES8H -
Exceptlon of instruction access protection 6 6 i 3E4y | O0OEFEE4M i
violation
Exception of data access protection violation 7 7 - 3EOH | OOOFFFEOH -
Data access error interrupt 8 8 - 3DCH | OOOFFFDCH -
INTE instruction 9 9 - 3D8u | OOOFFFD8H -
Instruction break 10 0A - 3D4n | OOOFFFD4H -
System reserved 11 0B - 3D0x | OOOFFFDOH -
System reserved 12 0C - 3CCH | OOOFFFCCH -
System reserved 13 0D - 3C8u | OOOFFFC8H -
Exception of invalid instruction 14 0OE - 3C4n | OOOFFFC4H -
NMI request
Error generation during internal bus diagnosis 15 (Fv)
XBS RAM double-bit error generation 15 OF Fixeg 3CO+ | OOOFFFCOH -
Backup RAM double-bit error generation
TPU violation
External interrupt 0-7 16 10 ICROO 3BCH | OOOFFFBCH 0
External interrupt 815 17 11 | ICRO1 | 3B8: | OOOFFFB8.| 17
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICR0O2 3B4n | O0OFFFB4H 2%2
Reload timer 2/3/6/7 19 13 ICRO3 3BOH | OOOFFFBOH 3*?
Multi-function serial interface
ch.0 (reception completed)

. - — 20 14 ICR04 3ACH | O0OOFFFACH | 4%
Multi-function serial interface
ch.0 (status)
Multl-functlor) sgrlal interface 21 15 ICRO5 3A8: | O0OFFEAS. | 5+
ch.0 (transmission completed)
Multi-function serial interface
ch.1 (reception completed)

- - . 22 16 ICRO6 3A4H 000FFFA4H 6*!
Multi-function serial interface
ch.1 (status)
Mult|-funct|or.1 sgrlal interface 23 17 ICRO7 3A04 | OOOEFEAOS 751
ch.1 (transmission completed)
Multi-function serial interface
ch.2 (reception completed)

X - — 24 18 ICRO8 39CH | OOOFFFOCH | 8*
Multi-function serial interface
ch.2 (status)
Mult|-funct|or.1 sgrlal interface 25 19 ICRO9 3984 000EEF98H gu
ch.2 (transmission completed)
Multi-function serial interface
ch.3 (reception completed)

- - . 26 1A ICR10 3944 000FFF94y | 10*
Multi-function serial interface
ch.3 (status)

Document Number: 002-04662 Rev. *F

Page 125 of 280



A

w.# CYPRESS MB91520 Series
Interrupt Number Interrupt Default
Interrupt Factor . : PY offset |Address for| RN
Decimal | Hexa Decimal | Level TBR
32-bit ICU5 (fetching/measurement)
A/D converter
32/33/34/35/36/37/38/39/40/41/42/43/44/45/46/ >7 39 ICR41 | 318n | 000FFF18H | 41
47
32-bit OCU 6/7/10/11 (match) 58 3A ICR42 | 3144 |O000FFF144 | 42
32-bit OCU 8/9 (match) 59 3B ICR43 | 3104 | OOOFFF10H | 43
Base timer 0 IRQO
Base timer 0 IRQL 60 3C ICR44 | 30CH |OOOFFFOCH| 44
Base timer 1 IRQO
B i 11RQ1
ase timer 1 IRQ : 61 3D ICR45 | 3084 | 00OFFFO8H | 45
DMAC 0/1/2/3/4/5/6/7/8/9/10/11/12/13/14/15 62 3E ICR46 | 304n | 000FFF04H | -
Delay interrupt 63 3F ICR47 | 3004 | OOOFFFQOH | -
System reserved
(Used for REALOS) 64 40 - 2FCx |O00OFFEFCH| -
System reserved
(Used for REALOS) 65 41 - 2F8+ | 000FFEF8H| -
66 42 2F44 | O00FFEF4H
Used with the INT instruction | | - | | -
255 FF 000+ | OOOFFCO0H

Note: It does not support a DMA transfer request caused by an interrupt generated from a peripheral to which no

RN (Resource Number) is assigned.

*1: It does not support a DMA transfer by the status of the multi-function serial interface and 12C reception.
*2: Reload timer ch.4 to ch.7 do not support a DMA transfer by the interrupt.
*3: PPG ch.24 to ch.47 do not support a DMA transfer by the interrupt.

*4: The clock calibration unit does not support a DMA transfer by the interrupt.

*5: 32-bit Free-run timer ch.3, ch.4 and ch.5 do not support a DMA transfer by the interrupt.
*6: There is no resource corresponding to the interrupt level.
*7: It does not support a DMA transfer by the external low-voltage detection interrupt.
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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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minimum guaranteed MCU operation voltage, MCU operations are not guaranteed with the exception of LVD.
*2: See the following diagram for details on the connection of smoothing capacitor Cs.
*3: When it is used under this condition, contact your sales representative.

- C Pin Connection Diagram

Cs — Vss  Vss AVss

<WARNING>
The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All
of the device's electrical characteristics are warranted when the device is operated under these conditions.
Any use of semiconductor devices will be under their recommended operating condition. Operation under any conditions other
than these conditions may adversely affect reliability of device and could result in device failure. No warranty is made with
respect to any use, operating conditions or combinations not represented on this data sheet. If you are considering application
under any conditions other than listed herein, please contact sales representatives beforehand.
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(Ta: -40 °C to +125 °C, Vecc= AVec = 5.0 V £ 10 %/3.3V £ 0.3V, Vss=AVss= 0.0 V)

MB91520 Series

Pin - Value .
Parameter | Symbol Name Conditions Min Typ Max Unit | Remarks
Operating frequency Fcp = 80 MHz,
Fcpp = 40 MHz, at normal operation 60 102 mA
Operating frequency Fcp = 80 MHz,
Fcpp = 40 MHz, at Flash write 70 115 mA
Operating frequency Fcp = 80 MHz,
Fcpp = 40 MHz, at Flash erase 70 115 mA
Operating frequency Fcp = 64 MHz,
. - 4 2 A
Fcpp = 32 MHz, at normal operation 5 o m
Operating frequency Fcp = 64 MHz,
lec Fcpp = 32 MHz, at Flash write 64 105 mA
Operating frequency Fcp = 64 MHz,
- 4 1 A
Fcpp = 32 MHz, at Flash erase 6 05 m
Operating frequency Fcp = 48 MHz,
Fcpp = 24 MHz, at normal operation 46 82 mA
Operating frequency Fcp = 48 MHz,
Fcpp = 24 MHz, at Flash write 56 % mA
Operating frequency Fcp = 48 MHz,
Fcpp = 24 MHz, at Flash erase 56 95 mA
Operating frequency Fcp = 80 MHz,
Power lecsS Fcpp = 40 MHz, at CPU sleep mode 45 82 mA
Operating frequency Fcp = 80 MHz,
suppl VCC -
PPy lecesS Fcpp = 40 MHz, at bus sleep mode 23 2 mA
current When using crystal 4
MHz Ta = +25 °C" " | 1o00 ) 2610
When using built-in CR
leer5 Watch clock 50 kHz - 450 2000 A
cer mode Ta=+25°C" K
When using sub clock
32 kHz - 460 2000
Ta=+25°C"
IccHS Stop mode Ta=+25°C" - 450 2000 A
When using crystal 4
MHZ Ta = 425 °C" - 1100 | 1300 I;q\-/rlé/
Watch When using built-in CR operation
clock 50 kHz , - | 77 | 267 P !
lcct52 mode . MA | Backup
Ta=+25°C
(power off) 5 RAM
When using sub clock 8 KB
32 kHz .
- retention
Ta = +25 °C* 100 285 i
Backup
lccH52 Stop mode Ta= +25 °C’ ; 74 | 265 | pA | RAM8KB
(power off) )
retention

Document Number: 002-04662 Rev. *F

Page 137 of 280



& CYPRESS

s> EMBEDDED IN TOMORROW

MB91520 Series

(4-1-2) Bit setting: SMR: MD2 = 0, SMR: MD1 =1, SMR : MDO = 0, SMR: SCINV =1, SCR:SPI =0

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

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Max
Serial clock cycle tseve SCKO to SCK11 Atcep - ns
time
SCKO to SCK2,
SCK5 to SCK11
SCK 1 — : SOTO to SOT2, -30 30 | ns
SOT delay time srov SOTS to SOT11
SCK3, SCK4 Internal  shift
SOT3, SOT4 -300 800 | S | ock  mode
SCKO to SCK2, output pin :
SCK5 to SCK11 34 i ns CL=50pF
Valid SIN — i SINO to SIN2,
SCK | setup time Vst SIN5 to SIN11
SCK3, SCK4
SIN3, SIN4 800 ) ns
SCK | — t SCKO to SCK11 0 ) ns
Valid SIN hold time St SINO to SIN11
External shift
Serial clock i teppt10 i ns clock mode
"H"pulse width SHst PP output pin:
SCKO to SCK11 CL =50 pF
Serial clock
"L pulse width tsLsH 2tcpp-10 - ns
SCKO to SCK2,
SCK5 to SCK11
- 33 ns
SCK 1 — t SOTO0 to SOT2,
SOT delay time SHOVE SOTS5 to SOT11
SCK3, SCK4 B
SOT3, SOT4 ’ 800 | ns
Valid SIN — . tivsLe 10 - ns
SCK i Setup time SCKO to SCK11
SCK | — SINO to SIN11
valid SIN hold time tstixe 20 - ns
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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MB91520 Series

[J Internal shift clock mode

P tscyc N
SCKx 2.4V
0.8V % tsHov! 0.8v
tsovLl
2.4V 2.4V
SOTx
0.8v 0.8v
le tivsL e tsLix »l
ViH ViH
SINX Vio Vic
* External shift clock mode
. tsLsH P tSHSL o
ViH + Vin Vi
SCKx
LVl VIL7- Vic
* te < tR> tsHove
2.4V 2.4V
SOTx
0.8v 0.8v
L tivsHE P tsLIXE |
ViH VH
SINX ViL Vic

*: It writes in the TDR register and, then, it changes.
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EMBEDDED IN TOMORROW

(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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EMBEDDED IN TOMORROW

(4-1-6) 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 "H" : SCSCR,SCSFR:CSLVL =1
(Ta:-40 °C to +125 °C, Vcc = AVec = 5.0 V + 10 %/Veec = AVec = 3.3V £ 0.3 V, Vss = AVss = 0.0V)

MB91520 Series

Parameter

Symbol

Pin Name

Conditions

Value

Min

Max

Unit

Remarks

SCS|—SCK?
setup time

tcssi

SCK1, SCK2,
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

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

tessu-50
*1

tcssu+300

*1

ns

tcsHp-10
*2

tcsHp+50
*2

ns

tcsnp-300

*2

tcsup+50
*2

ns

tcsps-50
*3

tcsps+50
*3

ns

Internal shift
clock mode
output pin :
CL =50 pF
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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

SYSCLK

ASX

CSOX to CS3X

RDX

D16 to D31

SYSCLK

ASX

CSO0X to CS3X

A0O to A21

D16 to D31

External bus I/F (synchronous mode, read operation, and multiplex mode) timing
1 2 13 t4

feve

N\

/_\_/

/[ \

[¢+—> (CHASL tCHASH
I\ ASCY=0
|¢&—>| tCHCSL fe— tCHCSH
ACS=0 RDCS=0
e— tCHRL CHRH
—|
\ RWT=1
tRLRH
CSRD=2
ADCY=1
je—>| ICHMAV tCHMAX
Valld Address Read Data —
tRHDH

External bus I/F (synchlronous mode, read operation, and split mode) timing
t 2 3 t4

tDSRH

teve

/ N\

[\

\

/ \

le—] tCHASL tCHASH
\ ASCY=(
fe— tCHCSL le—| tcHCSH
ACSs=( RDCS= y
CHRL tCHRH
= RWT=1 =1
CSRD=! tRLRH
e— tcHAV le— tCHAX
( Valid Addregs (
Read Data —
tDSRH tRHDH
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13. Ordering Information MB91F52xxxB™

Part Number Sub Clock CSV Initial Value | LVD Initial Value Package*?
MB91F526LWBPMC Yes ON ON
MB91F526LYBPMC OFF
MB91F526LJBPMC OFF ON
MB91F526LLBPMC OFF
MB91F525LWBPMC ON ON
MB91F525LYBPMC OFF
MB91F525LJBPMC OFF ON
MB91F525LLBPMC OFF
MB91F524LWBPMC ON ON
MB91F524LYBPMC OFF
MB91F524LJBPMC OFF ON
MB91F524LLBPMC OFF
MB91F523LWBPMC ON ON
MB91F523LYBPMC OFF
MB91F523LJBPMC OFF ON
MB91F523LLBPMC OFF
MB91F522LWBPMC ON ON
MB91F522LYBPMC OFF
MB91F522LJBPMC OFF ON
MB91F522LLBPMC OFF LQP - 176 pin,
MB91F526L.SBPMC None ON ON Plastic
MB91F526LUBPMC OFF
MB91F526LHBPMC OFF ON
MB91F526LKBPMC OFF
MB91F525LSBPMC ON ON
MB91F525LUBPMC OFF
MB91F525LHBPMC OFF ON
MB91F525LKBPMC OFF
MB91F524LSBPMC ON ON
MB91F524LUBPMC OFF
MB91F524LHBPMC OFF ON
MB91F524LKBPMC OFF
MB91F523LSBPMC ON ON
MB91F523LUBPMC OFF
MB91F523LHBPMC OFF ON
MB91F523LKBPMC OFF
MB91F522LSBPMC ON ON
MB91F522LUBPMC OFF
MB91F522LHBPMC OFF ON
MB91F522LKBPMC OFF
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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 LQI - 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
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s> EMBEDDED IN TOMORROW

Page Section Change Results

A List of "Pin Description" modified.

(Error)

Pin no. Pin
64 80 100 | 120 | 144 | 176 Name
P025
WR1X
- - 4 7 10 12 SOT4 1
PPG25 0
TIN2 0
P172
PPG38 1
P026
A00
- 4 5 8 11 14 SCK4 1
PPG26 0
TIN3 0
P027
A01
SCS40 1
PPG27 0
TOTO 0
RTO3 1
P173
PPG39 1
P030
A02
- - 7 10 13 17 SCS41 1
PPG28 0
TOT1 0
P031
A03
- 6 8 11 14 18 SCS42 1
PPG29 0
TOT2 0
P032
A04
SCS43 1
PPG30 0
TOT3 0
RTO2 1
P033
AO05
PPG31 0
6 8 10 13 16 20 ICU3 3
TIN4A 0O
RTO1 1
SCK3 2

20 mPIN Description - - - - - 16
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MB91520 Series

Page

Section

Change Results

34

mPIN Description

A List of "Pin Description" modified.

(Error)

Function™

General-purpose I/O port

External bus data bit21 I/O (0)

Multi-function serial ch.2 clock 1/0 (0)

A/D converter external trigger input 0 (1)

INT7 External interrupt input (1)

(CAN reception data 2 input
MB91F52xB ,MB91F52xD only)

General-purpose I/O port

External bus data bit22 I1/0O (0)

Serial chip select 2 1/0 (0)

A/D converter external trigger input 1 (1)

INT2 External interrupt input (1)

(CAN transmission data 2 output
MB91F52xB ,MB91F52xD only)

(Correct)

Function™

General-purpose I/0O port

External bus data bit21 I/O (0)

Multi-function serial ch.2 clock 1/0 (0)

A/D converter external trigger input 0 (1)

INT7 External interrupt input (1)

CAN reception data 2 input

General-purpose I/O port

External bus data bit22 I1/O (0)

Serial chip select 2 1/0 (0)

A/D converter external trigger input 1 (1)

INT2 External interrupt input (1)

CAN transmission data 2 output
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