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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
44

1.0625MB (1.0625M x 8)
FLASH

64K x 8

136K 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)
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2.
MB91F52xB

Pin Assignment

MB91F522B, MB91F523B, MB91F524B, MB91F525B, MB91F526B

MB91520 Series

Vs
P020/SIN3_1/TRG3_O/TINO_2/RTO5_1
P024/SIN4_1/PPG24_0/TIN1_O/RTO4_1/INT15_0)
P027/SCS40_1/PPG27_0/TOTO_O/RTO3 I
P032/SCS43_1/PPG30_0/TOT3_O/RTO2_I
P033/PPG31_0/ICU3_3/TIN4_O/RTO1_1/SCK3 2|
P034/0CU11_1/1CU2_3/TIN5_O/RTO0_1/SOT3 2
P151/0CU9_I/TRG7_0ACUO_3/TINT_0/ZINO_2/DTTI_1
P035/0CUS_1/TOT4_0/AINO_O/INT11_0|
P036/0CU7_I/TOTS_0/BINO 0|
PO40/PPG23_1/TOT7_O/AINT_0/SINO_1
PO41/SIN9_0/ICU9_I/BIN1_0/INT12_0|
P042/SOT9_/AN47/ICUS_I/TRGO_I/ZIN1_0}
P045/SCK9_0/AN46/ICUS_I/TRG3_1/TOT1 2|
P047/AN4S/TRGS_O/TIN3_2/SOT0_1
POS3/AN44/PPG35_0/INT14_1/SCKO_1
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P122/SIN6_0/AN31/0CU8_0/INT9_1
P116/SCK6_0/SCL6/AN28/PPG20_0/RTO4 0
P115/RX1_1/SOT6_0/SDA6/AN27/PPG19_0/RTO3_0/INT1_1
P110/TX1(64)/SCS63_0/AN22

INMIX

P105/AN17/PPG13_0

P104/AN16/PPG12_0

P103/AN15/PPG11_0

P102/AN14/PPG10_0/INT10_0

AVCCO

AVRHO

AVSS0/AVRLO
P097/SCK11_0/SCLI1/ANT1/ICUS_0/PPG17_1
PO96/RX0(128)/SOT11_0/SDA11/AN10/INTO_0
P093/TX0_1/SIN11_0/AN7/ICU4 2/PPG16_1/ICU3 0
Vss

* In a single clock product, pin 56 and pin 57 are the general-purpose ports.
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(5) Smoke, Flame

CAUTION: Plastic molded devices are flammable, and therefore should not be used near combustible substances. If
devices begin to smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of Cypress products in other special environmental conditions should consult with sales
representatives.
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7. Block Diagram
MB91F522B, MB91F523B, MB91F524B, MB91F525B, MB91F526B

Regulator
CR oscillator

FR81s CPU core

MPU

Debug
Interface

Instruction

~
XBS

XBS Crossbar Switch

Al *Main Flash Flash
4BK/BAKI9BKI128K [256K/384K/512K/768K/
1024KB +64KB
From Master.

Timing
Protection Unit

< ~
= o
I
<
To Slave On-chip bus layer 2 ‘(7)’
1 T 1 | 2
From Master a
ToSlave | On-chip bus layer 1 =
?
jt
-
(o]
DMAC
RAM ECC Control(XBS RAM) (16 ch) ”
CAN (3ch) |~ ) Bus
Penph_eral Bus performance
e Bridge counter
Bus Bridge
Operation mode
— I I y register
RX,T
RAM ECC Control BackUp ;
(BackUp RAM) RAM +8KB MDO,MD1,P00
[ AsyncBus Bridge (PcLK1 <>Peik2) =) =) AsyncBus Bridge (PCLK1 <>PCLK2) |
£
| CAN prescaler K:> H CRC | 1
[ RTC./WDT1 Calibration k=) 3 <= Wave generator (6ch) =
= TTI,RTO
— 1/ port setting k= 3! <= 16bit Free-run timer (3ch) =
FRCK
— 3 H 16bit Input capture (4ch >l
N| 32bit Free-run timer(1ch) k= 3 1 i LD (Eel) |
o - | icu
FRCK c H 16bit Output compare (6ch) IR
=3 32bit Input capture(5ch) K=> o
icu H 12bit AD converter (13ch + 13ch) &
) [ s20it ouput compareqach) K= ADTGAIN
ocu “I Multi-function serial interface (8ch) |
| Base timer (1ch) K:> souT,
SIN
TIOATIOB "
s U/D counter (2ch) k= H Bus Bridge (32bit <-> 16bit) | SCK
o AIN,BIN,ZI ';
2L , Reload timer (7ch) kK= FFERE) >
TIN,TOT TRG,PPG
8bit DA converter (1ch) K=l =
DAO “l Bus Bridge (32bit <->16bit) | o
Clock monitor K:> o
MONCLK External interrupt input(16ch) |-7|NT 8
v Real time clock -
woT
Clock supervisor
[ Watchdog timer(SW and HW) k=>! e |
NMI |4—QX NMIX
| DMA transfer request generate/clear K:>
| Interrupt request batch read K:>
Low-voltage detection
| Clock control (divide control) K:> “| (External power supply low-voltage detection)
RST X)—Pl Reset control register K:> “| Low-voltage detection |
(Internal power supply low-voltage detection)
| Low-power consumption setting register K:> B PPly g
Delay interrupt K:> “ Clock control (Clock setting,
L | Main timer, Sub timer, PLL timer)
| Interrupt controller K:>
~ _

£
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Address offset value / Register name
Address Block
+0 +1 +2 +3
000E944 — — — —
EPFR56 [R/W] EPFR57 [R/W] EPFR58 [R/W] EPFR59 [R/W]
000E984 B,HW B,HW B,HW B,HW
-----
EPFR60 [R/W] EPFR61 [R/W] EPFR62 [R/W] EPFR63 [R/W]
000EQCH B,HW B,HW B,HW B,HW
-—00-0 | @ - 00- | - 00- ---0000-
000EAOQH
to — — — — Reserved
000EBCH
PPEROO [R/W] PPERO1 [R/W] PPERO2 [R/W] PPERO3 [R/W]
000ECOH B,H,W B,HW B,HW B,HW
00000000 00000000 00000000 00000000
PPERO04 [R/W] PPERO5 [R/W] PPERO6 [R/W] PPERO7 [R/W]
000EC44 B,H,W B,HW B,HW B,HW
00000000 00000000 00000000 00000000
PPERO8 [R/W] PPERO9 [R/W] PPER10 [R/W] PPER11 [R/W]
000EC8H B,H,W B,HW B,HW B,HW Port Pull-up/down
00000000 00000000 00000000 00000000 Enable Register
PPER12 [R/W] PPER13 [R/W] PPER14 [R/W] PPER15 [R/W]
000ECCH B,H,W B,HW B,HW B,HW
00000000 -0000000 ---000-- --000000
000EDO{ — — — —
000ED44 — — — —
PPER16 [R/W] PPER17 [R/W] PPER18 [R/W] PPER19 [R/W]
000ED8H B,HW B,HW B,HW B,HW
00000000 00000000 00000000 00000000
000EDCH
to — — — — Reserved
000F3Ch
PORTEN [R/W
000F 404 B,H,V\[/ ! — — — Port Enable
Register
——————— 0
000F44y OB(()E()\:)COSS 0[;;\(/)\90%0 — — KeyCodeRegister
000F48y
to — — — — Reserved
000F64+
000F68H MSCYE [R] H.W Input
XXXXXXXXK XXXKXXXXK XXXXXXXX XXXXXXXX Capture 6,7
Cycle
MSCY7 [R] H,W measur_ement
000FBCH XXX XXX XHXXXXKK XXXXKHXXXK data register 67
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Address offset value / Register name
Address Block
+0 +1 +2 +3
000E70 RCRHO [W] HW RCRLO W] B,HW | UDCRHO [R]H,W | UDCRLO [R] B,HW
H XXXXXXXX XXXXXXXX 00000000 00000000 Up/Down
00074 CCRO [R/W] B,H . CSRO [R/W] B Counter 0
H 00000000 -0001000 00000000
000F78y
to — — — — Reserved
000F7Ch
000FE80 RCRH1 [W] HW RCRL1 [W]B,HW | UDCRH1[R]H,W | UDCRL1 [R] B,HW
H XXXXXXXX XXXXXXXX 00000000 00000000 Up/Down
000F84 CCR1 [R/W] B,H _ CSR1 [R/W] B Counter 1
H 00000000 -0001000 00000000
Input Capture 4,5
MSCH45 [R] MSCL45 [R/W] C 3z_zlr:c:CLijlse
000F88 — — B,H,W B,H,W y Widthp
00000000 | = e 00
measurement
control 45
Input Capture 6,7
MSCH®67 [R] MSCL67 [R/W] C 3z_zlr:c:CLijlse
000F8CH — — B,H,W B,H,W y Widthp
00000000 | = e 00
measurement
control 67
000F90 OCCP10 [RW]W
H 00000000 00000000 00000000 00000000 Outpu1t C;)1mpare
0,
000F94, OCCP11 [RIW] W 32-bit OCU
00000000 00000000 00000000 00000000
OCSH1011 [R/W] OCSL1011 [R/W] | Output Compare
000F984 — — B,HW B,HW 10,11
---0--00 0000--00 32-bit OCU
. . . OCLS1011 [R/W] OoCcuU1011
000F9Cy B,HW Output level
----0000 control register
CPCLR5 [RIW] W
000FAOx 11111111 11111111 1111111 111111
000FA4y TCDTS [RIW]W Free-run Timer 5
00000000 00000000 00000000 00000000 32.bit FRT
TCCSH5
000FA8H [R/W]B,H,W TCCS'_'15_ ([)IggV(\)/(])B,H,W — —
0-----00
000FACH
to — — — — Reserved
000FCCq

Document Number: 002-04662 Rev. *D

Page 77 of 289




—
=7 CYPRESS MB91520 Series
Embedded in Tomorrow™
Address offset value / Register name
Address Block
+0 +1 +2 +3
SCR6/(IBCR6) [R/W] ESCR6/(IBSR6)[R/W
0018404 B,HW SMRSB%/_VSIAE'H’W SSRSFE(/)V(;S 1B1'H’W 1B,H,W Multi-UART6
0--00000 00000000
001844 — /(RDR16/(TDR16))[R/W] B,H,W RDRO06/(TDRO06)[R/W] B,H,W
o L e— 0 00000000 "
001848 SACSR6[R/W] B,H,W STMR6[R] B,H,W Multi-UART6
A 0----000 00000000 00000000 00000000
00184C STMCR6[RW] B,H,W — /(SCSCR6/SFURB)[R/W] BHW | 1-Byte accessis
H 00000000 00000000 | . 34 possible only for
access to lower 8
— /(SCSTR36)/ — /(SCSTR26)/ — /(SCSTR16)/ — /(SCSTRO6)/ bits
001850 (LAMSRS) (LAMCRS®) (SFLR16) (SFLRO6) '
H
[RAW] BH W [RAW] BHW [RAW]B,H.W [RIWIB,H.W *2: Reserved
"""""""""""""""" because 12C
— /(SCSFR26) — /(SCSFR16) — /(SCSFR06) | mode is not set
0018544 — [R/W] B,HW [RW] B,H,W [R/W] B,H,W immediately after
________ *3 .3 .3 reset.
—/(TBYTE36)/ —/(TBYTE26)/ —/TBYTES) | DY TE0E/ §LAMR'D6) X 3 Reseg;‘(’)
001858 (LAMESR6) (LAMERTE) (LAMIER®) (LAMTID6) mi(c;izuissenot set
H
[R/_\f\_/_]E:I:IéW [R/_YY_]E:H;;W [R/_\_/\_I_]_E’Hg,’w [R'W] B,HW immediately after
00000000 reset.
— I(ISMKB)[RW] | — /(ISBAB)[R/W]
001850 00000000 00000000 BHW BHW_ | 4 Reserved
________ 2 ——? because LIN2.1
de is not set
FCR16[R/W] FCRO6[R/W] mo
00100 0000000 00000000 00000000 reset.
FTICR6[R/W] B,H,W
001864 00000000 00000000 o o
SCR7/(IBCR7) [R/W] SMRTRWI BHW | SSRTIRWIBHW ESCRY7/(IBSR7)RW| Mult-UART?
0018684 B,H,W 000-00-0 0-000011 1BHW *1: Byte access is
0--00000 00000000 possible only for
— /(RDR17/(TDR17))[R/W] B,H,W RDRO7/(TDRO7)[RMW] B,H,W access to lower 8
00186CH 3 o bits
----------------------- 0 00000000 :
o
"" because I°C
mode is not set
001874 STMCR7[R/W] B,H,W — /(SCSCR7/SFURT)[RW] BHW  |immediately after
A 00000000 00000000 | e e 3 reset.
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Address offset value / Register name
Address Block
+0 +1 +2 +3
— /(SCSTR37)/ — /(SCSTR27)/ — /I(SCSTR17)/ — /(SCSTRO7)/ Multi-UART7
001878 (LAMSR7) (LAMCRY?) (SFLR17) (SFLR07)
" [RIW] B,Ijs.W [RIW] B,Ij3.W [R/W] B.ljs,W [R/W] B,lj3.W *3: Reserved
"""""""""""""""" because CSIO
— /(SCSFR27) — /(SCSFR17) — /(SCSFRO07) i;";izi:;c’t:ff;
00187Cy — [RW] B,H,W [RIW] B,HW [R/W] B,HW v
________ 3 g T g reset.
) ; ) ; ) 17y |TBYTEO7/(LAMRID?) *4: Reserved
TLamesrn, | qawerry | awieRny /
0018804 (LAMTID7) mode is not set
[RW] BJ:L'W [RW] B’|:|3'W [RW] B'|:|3’W [RIW] B,H,W immediately after
"""""""""""" 00000000 reset.
H 00000000 00000000 T T
FORTTIRW] FOROTIRW] FBYTE7[RM] BHW Multi-UART?
0018884 B.H.W B.H,W 00000000 00000000
---00100 -0000000
FTICR7[R/W] B,HW
00188Cw 00000000 00000000 o o
SCR8/(IBCR8) [R/W] SMRS[RW] BHW | SSRE[RW] B.H.W ESCRS8/(IBSR8)[R/W
0018904 B.HW 000-00-0 0-000011 1B.H.W Multi-UART8
0--00000 00000000 uit-
001894, — /(RDR18/(TDR18))[RZVV] B,HW RDRO8/(TDRO8)[R/W] E,H,W “1: Byte access is
"""""""""""" 0 00000000 possible only for
001898 SACSRS8[R/W] B,H,W STMR8[R] B,H,W access to lower 8
H 0----000 00000000 00000000 00000000 bits.
00189C,s STMCRS8[R/W] B,H,W — /(SCSCR8/SFUR8)[§QN] B,H,W +2: Reserved
00000000 00000000 | e e 2
because I°'C
— /(SCSTR38)/ — /(SCSTR28)/ — /(SCSTR18)/ — /(SCSTRO8) | mode is not set
0018A0K (LAMSRS) (LAMCRS) (SFLR18) (SFLR08) 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
— /(SCSFR28) — /(SCSFR18) — /(SCSFRO8) becaueszeg; o
0018A4y — [R/W] B,HW [R/W] B,HW [RIW] B,HW .
“3 " 3 mode is not set
________________________ immediately after
reset.
—/(TBYTE38)/ —/(TBYTE28)/ —/(TBYTE18)/ TBYTEOS/ ﬁLAMR'DS)
(LAMESRS) (LAMERTS) (LAMIERS) 4- R d
0018A8y (LAMTIDS) - Reserve
[RMW] B,HW [RMW] B,HW [RW] BH W [RW]BHW | because LIN2.1
"""""""""""" 00000000 mode is not set
. . immediately after
A 00000000 00000000 T T
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Address offset value / Register name
Address Block
+0 +1 +2 +3
FCR18[R/W] FCROS[R/W] FBYTES[RW] B.H.W
0018B0y B,H,W B,H.W
00000000 00000000
---00100 -0000000 Multi-UARTS
FTICR8[R/W] B,H,W
0018B4x 00000000 00000000 — o
SCRY/(IBCR9) [RIW] SMRI[RW] BHW | SSRIRMW] B.HW ESCRY/(IBSR9)[R/W
001888 B.H,W 000-00-0 0-000011 1B.H.W
0--00000 00000000
— /(RDR19/(TDR19))[R/W] B,H,W RDRO09/(TDRO9)[R/W] B,H,W
oot8BCH| v T e 000000000 "
Multi-UART9
0018C0 SACSRI[R/W] B,H,W STMRO[R] B,H,W *1: Byte access is|
H 0----000 00000000 00000000 00000000 possible only for
0018C4 STMCRO[R/W] B,H,W — /(SCSCRO/SFUR9)[RW] B,HW  [access tolower 8
A 00000000 00000000 | e e 8 bits.
— /(SCSTR39)/ — /(SCSTR29)/ — /(SCSTR19)/ — /(SCSTR09)/ *2. Reserved
00188, (LAMSR9) (LAMCR9) (SFLR19) (SFLR09) because [2C
[RMW] B,HW [RAW] B.HW [RWIBHW [RIW]B,HW mode is not set
"""""""""""""""" immediately after
_ — /(SCSFR29) — /(SCSFR19) — /(SCSFRO09) reset.
0018CCh [R/W] B,H,W [R/W] B,H,W [R/W] B,H,W
________ 3 "3 "3 *3: Reserved
because CSIO
—/(TBYTE39) | —/TBYTE20y | —iTBYTE19y | ' =0 §LAMR'D9) i;“r‘:]‘;zi:t;(’t:ff;
0018D0 (LAMESR9) (LAMERT9) (LAMIER9) (LAMTIDO) ose ty
H .
FAMBHN | EWIBHW | RMBEN | s
00000000 *4: Reserved
— I(ISMK9)[R/W] | — /(ISBA9)[R/W] | because LIN2.1
________ 2 ——— 2 immediately after
reset.
FCR19[R/W] FCRO9[R/W] FBYTEO[RW] BHW
0018D8x B.H,W B.H,W 00000000 00000000
---00100 -0000000
FTICR9[R/W] B,H,W
0018DCx 00000000 00000000 o o
SCR10/(IBCR10) ESCR10/(IBSR10) | Multi-UART10
0018E0x|  [RW]B,HW SMR1OOO[§_/2)’\(’)]_§'H’W SSR100_[O%’(\)’\(/)]11B’H'W [R/W] B,HW
0--00000 00000000 *1: Byte access is
— /(RDR110/(TDR110))[R/W] B,H,W RDR010/(TDR010)[R/W] B,H,W possible only for
0018E4H ________________ s 0 00000000 1 access to lower 8
bits.
0018E8 SACSR10[R/W] B,H,W STMR10[R] B,H,W
H
0----000 00000000 00000000 00000000 *2. Reserved
because I°C
0018EC STMCR10[R/W] B,H,W — /(SCSCR10/SFUR10)[RW] B,HW | mode is not set
A 00000000 00000000 | e e 3 immediately after
reset.
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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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120 pins
Interrupt number Interrupt Default
Interrupt factor . . Offset (address for] RN
Decimal | Hexadecimal | level TBR
Reset 0 0 - 3FCh |000FFFFCH| -
System reserved 1 1 - 3F84 |000FFFF84| -
System reserved 2 2 - 3F44 |000FFFF4y| -
System reserved 3 3 - 3FOn |0O00FFFFOn| -
System reserved 4 4 - 3ECH |000FFFECH| -
FPU exception 5 5 - 3E84 |O0OFFFES8H| -
Exception of instruction access protection violation 6 6 - 3E44 |O00OFFFE4n| -
Exception of data access protection violation 7 7 - 3EO4 |OOOFFFEOQOH| -
Data access error interrupt 8 8 - 3DChx |000FFFDCH| -
INTE instruction 9 9 - 3D8H |000FFFD8H| -
Instruction break 10 0A - 3D44 |000FFFD4y| -
System reserved 11 0B - 3D04 |0O00OFFFDOH| -
System reserved 12 0oC - 3CCx |000FFFCCh| -
System reserved 13 0D - 3C84 |000FFFC84| -
Exception of invalid instruction 14 OE - 3C44 |000FFFC4n| -
NMI request
Error generation during internal bus diagnosis 15 (F)
XBS RAM double-bit error generation 15 OF Fixed 3COx |00OFFFCOH| -
Backup RAM double-bit error generation
TPU violation
External interrupt 0-7 16 10 ICRO0 | 3BCH |000FFFBCH| O
External interrupt 8-15 — 17 11 ICRO1 | 3B8x |000FFFB8y| 1*
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICRO2 | 3B4y |000FFFB4y| 2*
Reload timer 2/3/6/7 19 13 ICRO3 | 3BOx |000FFFBOy| 3*
Multi-function serial interface
ch.0 (reception completed) 20 14 ICRO4 | 3ACH |000FFFACH| 4*
Multi-function serial interface
ch.0 (status)
Multl-functlor? sgrlal interface 21 15 ICRO5 | 3A84 |000FFFA8H| 5+
ch.0 (transmission completed)
Multi-function serial interface
ch.1 (reception completed) 22 16 ICRO6 | 3Ady |000FFFA4y| 6
Multi-function serial interface
ch.1 (status)
Multl-functlor? sgrlal interface 23 17 ICRO7 | 3A0y |000FFFAQy| 7+
ch.1 (transmission completed)
Multi-function serial interface
ch.2 (reception completed) 24 18 ICRO8 | 39Cy |000FFFaCy| 8
Multi-function serial interface
ch.2 (status)
Multl-functlor? sgrlal interface 25 19 ICRO9 | 398, |000FFF98,| 9*
ch.2 (transmission completed)
Multi-function serial interface
ch.3 (reception completed) 1
: - _ 26 1A ICR10 | 394y |000FFF944| 10*
Multi-function serial interface
ch.3 (status)
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11. Electrical Characteristics
Absolute Maximum Ratings
Rating
Parameter Symbol Unit Remarks
Min Max
Power supply voltage *1x2 Vee Vss-0.3 Vss+6.0 V
< <
Analog power supply voltage *'"** AVce Vss-0.3 Vsst6.0 \Y CVRH = AVee =
CcC
Analog reference voltage +1 AVRH Vss-0.3 Vss+6.0 \Y AVRH < AV¢c
Input voltage *' Vi Vss-0.3 Vee+0.3 v
Analog pin input voltage +1 Vias Vss-0.3 Vecet0.3 \Y
Output voltage *' Vo Vss-0.3 Vee+0.3 v
Maximum clamp current lcLamp - 4.0 mA | *6
Total maximum clamp current Z|lcLame| - 20 mA |6
o . 43 loL1 - 15 mA
L" level maximum output current otz _ 30 mA
w ow 4 loLavi - 4 mA | *9
L" level average output current oL _ 12 mA 10
- «5 Z|o|_1 - 100 mA
L" level total output current SloLs _ 120 A
i |OH1 - -15 mA
"H" level tput t*®
evel maximum output curren lorts i 30 A
_ b loHav1 - -4 mA | *9
H" level average output current lorav i 12 mA |10
Z|o|-|1 - -100 mA
npgn *5
H" level total output current Slonz i 7120 A
Power Ta: -40°C to +105°C p - 882 mW | *8
consumption | Ta: -40°C to +125°C ° - 675 mW | *8
. -40 +105 °C
Operating temperature Ta 20 +125 C 7
Storage temperature Tstg -55 +150 °C

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

*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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(4-1-4) Bit setting: SMR : MD2=0, SMR:MD1=1, SMR : MD0=0, SMR:SCINV=1, SCR:SPI=1
(Ta:-40°C to +125°C, Vce=AVcc=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 | | scKo to SCK11 Atcpp - ns
time
SCKO to SCK2,
SCK5 to SCK11
SCK|— t SOTO to SOT2, -30 30 ns
SOT delay time StV | SOT5 to SOT11
SCK3, SCK4
SOT3, SOT4 -300 300 ) ns
SCKO to SCK2 Internal shift clock
SCK5 to SCK11 - 24 mode output pin :
Valid SIN — t SINO to SIN2, - NS | CL=50pF
SCKf1setup time VSHI SIN5 to SIN11
SCK3, SCK4
SIN3 , SIN4 300 - ns
SCKt— ; SCKO to SCK11 0 i ns
Valid SIN hold time SHIXI SINO to SIN11
SOT—SCK? SCKO to SCK11
delay time o | SOoT0 to SOT11 2tepe-30 - ns
Serial clock
"H"pulse width tsHsL tcpp+10 - ns
SCKO to SCK11
Serial clock
"L" pulse width tsLsH 2tcpp-10 - ns
SCKO to SCK2,
SCK5 to SCK11
- 33 ns
SCK|— ¢ SOTO to SOT2,
SOT delay time SLOVE | SOT5 to SOT11
SCK3, SCK4 i 300 ns External shift clock
SOT3, SOT4 - mode output pin:
Valid SIN — C.=50pF
. tIVSHE 10 - ns
SCKf1setup time SCKO to SCK11
SCK1— SINO to SIN11
Valid SIN hold time | S 20 - ns
SCK fall time te 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 400kbps or less.

See Hardware Manual for details.
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SCSx output /

tscc

SCSy output

SCK output X

-

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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(4-1-6) Bit setting: SMR:MD2=0, SMR:MD1=1, SMR:MDO0=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, Vce=AVcc=5.0V+10%/Vcc=AVcc=3.3V+0.3V, Vss=AVss=0.0V)
Value
Parameter | Symbol Pin name Conditions Unit Remarks
Min Max
SCK1, SCK2,
SCK5 to SCK11
SCS1, SCS2,
SCS50 to SCS53, fessu50 | tess*0
SCS|—SCK? ¢ SCS60 to SCS63,
setup time CSSI 1 sCS70 to SCS73,
SCS8 to SCS11
gggg : SCka tCSS*L1J'50 tcssuﬂ'300 ns
SCS40 to SCS43
SCK1, SCK2,
SCK5 to SCK1M Internal shift
SCS1, SCS2, clock mode
SCS50 to SCS53, i tCSHE)z- 10 tCSHngSO ns output pin :
SCK|—SCS? ¢ SCS60 to SCS63, C.=50pF
hold time eSHl 1 5CST70 to SCST3,
SCS8 to SCS11
gggg : SCka tc3H|32-300 t(;SHg+50 ns
SCS40 to SCS43
SCS1 to SCS3,
SCS40 to SCS43,
SCS SCS50 to SCS53, tcsps-50 tcsps+50
deselectime | ' | SCS60 to SCS63, 3 3 ns
SCS70 to SCS73,
SCS8 to SCS11
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(7) NMI input timing

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

MB91520 Series

Value
Parameter Symbol Pin name | Conditions Unit Remarks
Min Max
Input pulse width tNmIL NMIX - 4tcpp - ns
* NMIX input timing
tmiL ——»
NMIX Vins Vins
Vis ViL

(8) Low voltage detection (External low-voltage detection)
(Ta: -40°C to +125°C, Vgs=AVss=0.0V)

Pin Value
Parameter Symbol Conditions Unit Remarks
hame Min Typ Max
Power supply Vops i 27 i 55 v
voltage range
Detection LVDSF LYongr;ntEaII)[IZ:O] i
> VoL VCC ' 8% | _SEL | +8% v | Prog :
voltage Refer to the
[3:0]
hardware manual.
Hysteresis width Vhys - 0.1 - \Y, When pqwer-supply
voltage rises
Low voltage
detection time Td j i i 30 KS
Power supply - vce - 2 - 2 | vims |72
voltage regulation

*1: If the fluctuation of the power supply is faster than the low voltage detection time, there is a possibility to generate or release

after the power supply voltage has exceeded the detection voltage range.

*2: Please suppress the change of the power supply within the range of the power-supply voltage regulation to do a low voltage
detection by detecting voltage (Vpy).
*3: The initial detection voltage of the external low voltage detection is 2.8V+8% (2.576V to 3.024V).
This LVD setting cannot be used to reliably generate a reset before voltage dips below minimum guaranteed MCU operation
voltage, as this detection level is below the minimum guaranteed MCU operation voltage (2.7V).
Below the minimum guaranteed MCU operation voltage, MCU operations are not guaranteed with the exception of LVD.
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Part number Sub clock CSV Initial value | LVD Initial value Package*

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 LQl - 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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LQM120, 120 Lead Plastic Low Profile Quad Flat Package

D] A
DIAA
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂiﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
B | =
= | =
= | = !
= = = 28 "y
= | =[] L1
A E | =
=5 A ! = DETAIL X
g O | =
N | —
[ooyooooomm ; qnoooomoooooon
ERIND x AAA
& A O obb[c[a8[D] A c
A [Ol=[c[=D] PGB [~30[00] A
/—SEEDETAILX b
""" SECTION A-A'

N,

(O] eeo]c]
PACKAGE LaM120
SYMBOL MIN. | NOM. | MAX
A — | — | 1.70
Al 005 [ — | 0.15
b 017 | 022 | 0.27
c 0115 | — | 0.195
D 18.00 BSC.
D1 16.00 BSC.
e 0.50 BSC
E 18.00 BSC.
E1 16.00 BSC.
L 045 | 060 | 0.75
L1 0.30 [ 050 | 0.70
aaa — [ — | 020
bbb — | — | 010
cce — | — | 0.08
ddd — | — | 0.08
N 120

Document Number: 002-04662 Rev. *D

NOTES

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS { mm)

ADATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

&DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.

TO BE DETERMINED AT SEATING PLANE C.

&DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

ADETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.

AREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.

A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (§) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOQT.

ATHESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

‘ﬁ~ 1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

Rev.A
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Page Section Change Results

14 mPin Assignment MB91F52xD

Signals indicated by the shading below deleted in Figure.

- Left side

WSS

BO20/SIN3_ITRGE_0TING_2RTOS5_]|

PO24/SD44_1PPG24_OTINI_ORTO4_LINTLS 0|

PO26/SCE4_1PPG26_0TING_0|

P027/5C340_1PPG2T_0TOTI_ORTO3 |

PO3VSCHH2_1/PPGI9_OTOTZ O

P032/5C343_1PPG30_0TOT3_ORTO2 |

P033PPG3]_0ICU3_3TIN4_ ORTOL_1SCK3_2

P034/0CUT1_1ICU2_3TIN5_O/RTO0_1/SOT3_2|

P1SISCES_0/SC18/0CU_LTRGT_0ICUD_3TINT_0/ZINO_2DTTL]|

P035/51N8_0/0CUS_LITOT4_/AINO_0/INT11_0

PO36/5C58_0/OCUT_LTOTS_0/BIN0_0|

PO40/PPG23_LTOTT_OADN1_0/SIN0_1

PO41/SIN9_0ICUS_LBIN]_0/INT12_0

PO42/50TS_0/AN4TICUS_LTRGO_IZIN1_0|

PO44/5C50_DICUS_LTRG2_]

PO45/SCEO_0/AN46ICTS_ITRGS_LTOT1_?)

DPO4T/ANASTRGE_OTIN_2/50T0_)|

POS3HANHPPG3S_0INTI4_1/SCK0_]|

weo

vss| 1
P020/SIN3_I/TRG3_0/TIN0_2/RTO5_1
P024/SIN4_1/PPG24_0/TIN1_O/RTO4_I/INT15_0] 3
P026/SCK4_1/PPG26_0/TIN3_0
P027/SCS40_I/PPG27_0/TOTO_O/RTO3_1

%)

P031/SCS42_1/PPG29_0
P032/SCS43_1/PPG30_0/TOT3_O/RTO2_1
P033/PPG31_0/ICU3_3/TIN4_O/RTO1_1/SCK3 2|
PO34/0CU11_I/ICU2_3/TINS_O/RTO0_1/SOT3_2)
P151/0CU9_I/TRG7_0ICUO_3/TINT_0/ZINO_2/DTTI_1
P035/0CUS_I/TOT4_0/AINO_O/INT11_0] 11
P036/0CU7_1/TOTS_0/BINO_ 0| 12
PO40/PPG23_I/TOT7_O/AINI_0/SINO_I| 13
PO41/SIN9_0/ICU9_I/BINI_0/INT12_0| 14
P042/SOT9_0/AN47/ICU8_I/TRGO_I/ZIN1_0| 15
P044/SCS9_0/ICU6_I/TRG2_1| 16
P045/SCK9_0/AN46/ICUS_I/TRG3_I/TOTI 2| 17
P047/AN4S/TRGS_0/TIN3_2/S0T0_1 18
PO53/AN44/PPG35_0/INT14_1/SCKO_I| 19

vee| 20

N SN RO o\ VA FS

15
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Change Results

29

mPIN Description

A List of "Pin Description" modified.

(Error)

Pin no.

Pin

64 80

100 | 120

144

176

Name

34 42

52 62

77

96

P093

TX0 1

SIN11_0

AN7

ICU4_2

PPG16_1

ICU3_0

TOT2_1

(Correct)

Pin no.

Pin

64 80

100 | 120

144

176

Name

347 | 427

52 62

77

96

P093

TXO0_1

SIN11_0

AN7

ICU4_2

PPG16_1

ICU3_0

TOT2 1273
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The following sentence deleted from Interrupt vector 80pins.
125 minterrupt Vector Table (Error) .
*5: It does not support the DMA transfer by the interrupt
because of the RAM ECC bit error.
The interrupt factor in Interrupt vector 100pin modified as
follows:
(Error)
Base timer 0
000F
IR - 60 3 | ICR 30CH | FFOC | 44
Base timer 0 C | 44
129 mInterrupt Vector Table H
IRQ1
(Correct)
= 000F
3 | ICR
= 60 c | a4 30Cy | FFOC | 44
H
The interrupt factor in Interrupt vector 100pin modified as
follows:
(Error)
Base timer 1
IRQO
Base timer 1 ICR 000F | 45
IRQ1 611 3D | 45 | 308 | Frog, |
129 minterrupt Vector Table -
(Correct)
Base timer 1
IRQO
Base timer 1 ICR 0007
IRQ1 61 | 3D 45 3084 | FFO8 | 45
_ H
The following sentence deleted from Interrupt vector 100pins.
129 minterrupt Vector Table (Error) )
*5: It does not support the DMA transfer by the interrupt
because of the RAM ECC bit error.
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