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Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

FR81S

32-Bit Single-Core

80MHz

CANbus, CSIO, I2C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
56

1.0625MB (1.0625M x 8)
FLASH

64K x 8

136K x 8

2.7V ~ 5.5V

A/D 32x12b; D/A 1x8b
External

-40°C ~ 105°C (TA)
Surface Mount

80-LQFP

80-LQFP (12x12)

https://www.e-xfl.com/product-detail/infineon-technologies/mb91f526dsdpmc-gs-ere2

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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s> EMBEDDED IN TOMORROW

Product Lineup Comparison 120 Pins

MB91520 Series

MBO1F522) | MB91F523] | MBO1F524J | MB91F525) | MBO1F526J

System Clock On chip PLL Clock multiple method
Minimum instruction execution time 12.5 ns (80 MHz)
Flash Capacity (Program) (256+64) KB | (384+64) KB | (512+64) KB | (768+64) KB | (1024+64) KB
Flash Capacity (Data) 64 KB
RAM Capacity (48+8) KB | (64+8)KB | (96+8)KB | (128+8)KB
External BUS I/F None

(22 address/16 data/4 cs)
DMA Transfer 16 ch
16-bit Base Timer 2ch
Free-run Timer 16 bit x 3 ch, 32 bit x 3 ch
Input capture 16 bit x 4 ch, 32 bit x 6 ch
Output Compare 16 bit x 6 ch, 32 bit x 6 ch
16-bit Reload Timer 8 ch
PPG 16 bit x 38 ch
Up/down Counter 2ch
Clock Supervisor Yes
External Interrupt 8 ch x 2 units
A/D converter 12 bit x 26 ch (1 unit), 12 bit x 16 ch (1 unit)
D/A converter (8 bit) 2ch
Multi-Function Serial Interface 12 ch"
CAN 64 msg x 2 ch/128 msg x 1 ch
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 (#GP10s) 96 ports
SSCG Yes
Sub clock Yes
CR oscillator Yes
NMI request function Yes
OCD (On Chip Debug) Yes
TPU (Timing Protection Unit) Yes
Key code register Yes
Waveform generator 6 ch
Operation guaranteed temperature (Ta) -40 °C to +125 °C
Power supply 27Vto5.5V™?
Package LQM120

*1: Only channel 3 and channel 4 support the I2C (fast mode/standard mode).

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 2.8 V + 8 % (2.576 V to 3.024 V). This LVD setting
and internal LVD cannot be used to reliably generate a reset before voltage dips below minimum guaranteed operation
voltage, as these detection levels are below the minimum guaranteed MCU operation voltage. Below the minimum
guaranteed MCU operation voltage, MCU operations are not guaranteed with the exception of LVD.
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MB91F52xJ

MB91F522J, MB91F523J, MB91F524J, MB91F525J, MB91F526J

MB91520 Series

Vst

PO20/SIN3_L/TRG3_O/TINO_2/RTOS 1|
P021/SOT3_LTRGE_L/TRGA_0|
PO22/SCK3_L/TRGT_U/TRG5_0|
P023/SCS3_LPPG32_0TINO_0|
PO24/SIN4_U/PPG24_O/TIN1_O/RTO4_1/INT15_0|
PO25/SOT4_1/PPG25_OITIN2_0|
PO26/SCK4_U/PPG26_0/TINS_0|
PO27/SCS40_LPPG27_0/TOTO_O/RTO3_1|
PO30/SCS41_L/PPG28_0ITOTL_0|
PO31/SCS42_1/PPG29_0/TOT2_0|
P032/SCS43_1/PPG30_0/TOT3_O/RTO2_1|
PO3YPPG31_0/ICU3_3/TIN4_O/RTO1_1/SCK3_2]
PO34/0CULL_Y/ICU2_3TINS_O/RTO0_U/SOT3 2|
P150/SOT8_0/SDAB/OCU10_L/TRG6_O/CU1_3/TING_0|
P151/SCK8_0/SCLEIOCU9_/TRG7_0/ICUO_3TIN7_0/ZINO_2/DTTI_1]
PO35/SINS_0/OCUS_LITOT4_O/AINO_O/INT1L_0|
PO36/SCS8_0/0CU7_L/TOTS_0/BINO_0|
PO37/0CUG_1/TOT6_0/ZINO_0|
PO40/PPG23_LITOT7_O/AINI_O/SINO_1|
PO4V/SING_0/ICU9_L/BINL_O/INT12_0|
P042/SOTY_O/AN47/ICUB_LTRGO_LZIN1_0|
PO43/ICU7_UTRGI_1]
P044/SCS9_0/ICUB_LTRG2_1]
PO45/SCK9_O/AN46/ICUS_1/TRG3_1/TOT1_2
PO46/ICU4_L/TRG4_1]
PO47/ANASITRGB_OITIN3_2/SOT0_1|
POSO/TRG5_1/PPG33_0|
POS3/ANA4/PPG35_0/INT14_1/SCKO_1|

]

(TOP VIEW)
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VSS

P122/SIN6_O/AN3L/OCU8_O/INT9_1
P120/AN30/0CU6_0/PPG22_0/INT9_0
P117/SCS60_0/AN29/PPG21_0/RTO5_0
P116/SCK6_0/SCLG/AN28/PPG20_0/RTO4_0

P115/RX1_1/SOT6_0/SDAG/AN27/PPG19_0/RTO3_0/INT1_1

P114/SCS6L_0/AN26/PPG18_O/IRTO2_0
PLI3/AN25/PPG17_O/RTO1_0
P112/AN24/PPG16_O/RTO0_0
P111/RX1(64)/SCS62_0/AN23/INTI_O
PL10/TX1(64)/SCS63_0/AN22

NMIX

P155/AN21

P154/AN20

P107/AN19/PPG15_0
P106/SCS70_O/AN18/PPGL4_0
P105/SCS71_0/AN17/PPG13_0
P104/SCS72_0/AN16/PPG12_0
P103/SCS73_0/AN15/PPGLL_0
P102/SIN7_O/AN14/PPGLO_O/INT10_0
P101/SOT7_0/SDA7/AN13/PPGY_0
P100/SCK7_0/SCL7/AN12/PPG8_0
AVCCO

AVRHO

AVSSO/AVRLO

P097/SCK11_0/SCLLUAN1L/ICUS_0/PPG17_1
P096/RX0(128)/SOT11_O/SDALI/ANIO/INTO_O

[P095/TX0(128)/SCS11_O/ANS

P093/TX0_USINL1_O/AN7/ICU4_2/PPG16_1/ICU3_0/TOT2_1

VSS

* In a single clock product, pin 102 and pin 103 are the general-purpose ports.
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s> EMBEDDED IN TOMORROW

3. Pin Description

Pin No. Pin Name Polarity Cilr/c(:)uit Function*®
64 | 80 | 100 | 120 | 144 | 176 types*®
P0O15 - General-purpose I/O port
- - - - 2 2 D29 - A External bus data bit29 1/0 (0)
TRGO_O - PPG trigger 0 input (0)
P016 - General-purpose /O port
- - - - 3 3 D30 - A External bus data bit30 1/0 (0)
TRG1_0 - PPG trigger 1 input (0)
P170 - General-purpose 1/O port
N S PPG36_1 - A PPG ch.36 output (1)
PO17 - General-purpose 1/O port
- - - - 4 5 D31 - A External bus data bit31 1/O (0)
TRG2_0 - PPG trigger 2 input (0)
P171 - General-purpose 1/O port
N N PPG37_1 - A PPG ch.37 output (1)
P020 - General-purpose 1/O port
ASX 273,475 - External bus/Address strobe output
X SIN3_1 - Multi-function serial ch.3 serial data input (1)
272 2% | 2% | 5§ 7 F - -
TRG3 0 - PPG trigger 3 input (0)
TINO_2 - Reload timer ch.0 event input (2)
RTO5_1 - Waveform generator ch.5 output pin (1)
P021 - General-purpose /O port
CSOX™ - External bus chip select 0 output
i i i 31| 6 8 SOT3.1 i A Izlil;lti-function serial ch.3 serial data output
TRG6_1 - PPG trigger 6 input (1)
TRG4_0 - PPG trigger 4 input (0)
P022 - General-purpose I/O port
CS1X™ - External bus chip select 1 output
- - - 41 7 9 SCKS3_1 - F Multi-function serial ch.3 clock 1/0 (1)
TRG7_1 - PPG trigger 7 input (1)
TRG5_0 - PPG trigger 5 input (0)
P023 - General-purpose /O port
RDX ™ - External bus/Read strobe output
- - - 571 8 | 10 SCS3 1 - A Serial chip select 3 output (1)
PPG32_0 - PPG ch.32 output (0)
TINO_O - Reload timer ch.0 event input (0)

Document Number: 002-04662 Rev. *F Page 18 of 280



& CYPRESS

s> EMBEDDED IN TOMORROW

Type

Circuit

Remarks

! i Input

Standby control

*Sub oscillation 1/0
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MB91F522J, MB91F523J, MB91F524J, MB91F525J, MB91F526J

MB91520 Series

[___Reguator | FR81s CPU core -
|  Poweronreset | ( — )
u Debug Interface
I CR oscillator I Instruction Data
%]
~ g
XBS Crossbar Switch
Timing Protection
Unit
RAM Flash
48K/B4K/96K/128K e _J
= —~
[as)
I
From Master <
To Slave On-chip bus layer 2 \u-)’
>
— 0
o T I T 1
Toslave | On-chip bus layer 1 f___l
Q
— 5
DMAC
| RAM ECC Control(XBS RAM) @en —
CAN (3ch)
I Peripheral Bus performance
Bridge counter
Clock / Bus
Bridge 32
|:| - Operation mode
S - register
RX,TX
RAM ECC Control BackUp
(BackUp RAM) RAM +8KB MDO,MD1,P006
| AsyncBus Bridge (PCLK1 <-> PCLK2) |<=> ﬁl Async Bus Bridge (PCLK1 <>PCLK2) |
N
I CAN prescaler K=> CRC I ]
| RTC/WDTL Calibration K=> 5 Wave generator (6ch) |
= . . DTTI,RTO
_I 1/0 port setting K: (__‘\? 16bit Free-run timer (3ch) | P
H 16bit Input capture (4ch) | bl FREK
2 it Input capture
I 32bit Free-run timer(3ch) K=> s B 2 J
© - ]| icu
FRCK > - G 16bit Output compare (6ch) |
| 32bit Input capture(6ch) K=> It
[o(V) 12bit AD converter (26c¢h + 16ch)
€ I 32bit Output compare(6ch) K=> ADTG,AIN
ocu Multi-function serial interface (12ch) I ADC enable(ADER
| Base timer (2ch) K=> SouT,
SIN,
TIOA,TIOB "
5 | UID counter (2ch) k= ﬁl Bus Bridge (32bit <-> 16bit) I scK
o AIN,BIN,ZIN
g Reload timer (8ch) K=> PPG(38ch) h_——r
S TRG,PPG
TIN,TOT
8bit DA converter (2ch) n=> =
DAO <[ Bus Bridge (32bit <-> 16bit) ] o
| Clock monitor K=> > -
N A o
MONCLK c:u External interruptinput(16ch) Fi S
INT
v <:* Real time clock I—>
woT
<=ﬂ Clock supenisor
| Watchdog timer(SW and HW) K= £ |
K= NI Je——=nmix
I DMA transfer request generate/clear K=> L
I Interrupt request batch read K=>
Low-woltage detection
| Clock control (divide control) |<=> (External power supply low-voltage detection)
RSTX XD—'I Reset control register K=> Towiwitageldetection |
(Intemal power supply low-woltage detection)
I Low-power consumption setting register K=> B 2B g
I Delay interrupt K=> Clock control (Clock setting,
L | Main timer, Sub timer, PLL timer)
I Interrupt controller K=>
AV 4 _—

£
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w.# CYPRESS MB91520 Series
Address offset value / Register name
Address 0 | 1 | 2 3 Block
ACRO [R/W] W
000640+ 01--00--
ACR1 [RIW]W
000644 XX=-XX-- External Bus
ACR2 [RIW]W Interface [S]
000648+ XXX Xo
ACR3 [RIW] W
00064CH XXX Xo
000650+
to — — — — Reserved [S]
00067CH
AWRO [RIW] W
000680w ----1111 00000000 11110000 00000-0- External Bus
AWR1 [RIW] W Interface [S]
000684+
=== X XXX XXXXXXXX XXXKXXXX XX XX X-X-
000688H AWR2 [RIW] W
e 0.0.9.99.000.00.9.0990000.9.9000.0.C External Bus
AWR3 [RIW] W Interface [S]
00068CH R 0.0.9.9.9.000.00.9.0900000.9.9000.0.C
000690+
to — — — — Reserved [S]
0006FCH
000700+
to — — — — Reserved
00070CH
000710, | BPCCRA[RMW]B | BPCCRB[RW]B | BPCCRC [R\W]B .
) 00000000 00000000 00000000
000714 BPCTRA [RIW] W
) 00000000 00000000 00000000 00000000 Bus Performance
BPCTRB [R/W]W Counter
000718+
00000000 00000000 00000000 00000000
BPCTRC [R/W] W
00071CH 00000000 00000000 00000000 00000000
0007204
to — — — — Reserved
0007F8H
BMODR [R] B, H, W .
0007FCH CXXXXXXX — — — Mode Register
000800H
to — — — — Reserved [S]
00083CH
FCTLR [R/W]H FSTR [R/W] B Flash Memory
4 — .
000840+ -0-1000 0-0--- | T | 001 Register [S]
000844+
to — — — — Reserved [S]
000854+
WREN [RW] H . .
000858+ — — 00000000 00000000 Wild Register [S]
00085CH
to — — — — Reserved [S]
00087CH
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W CYPRESS MB91520 Series
Address offset value / Register name
Address 0 | 1 | 2 | 3 Block
IPCP6 [R] W
0O0FDCH XXX XXXXHXXHX XHXXXXXXX XXXHXXKXXX nput
IPCP7 [R] W
O00FEOw XXXXXXXX XXXXXXXK XXXXXXXK XXXXXXXX %az?L‘:{TCGJ
000FE4 B B B ICS67 [RW] B,H,W
H 00000000
IPCP8 [R] W
O00FESH XXX XHKXXHXXHX XHXXXKXK XXXXXKXXX input
IPCP9 [R] W
O00FECH XXXXXXXX XXXXXXXK XXXXXXXK XXXXXXXX %‘h’;‘?g?trfcsog
000EFD B B B ICS89 [RIW] B,H,W
H 00000000
000EE4 MSCY8 [R] H,W Input
H XXX XKXXHXXHX XHXKXXXK XXXXXKXXX Capture 8,9
32-bit ICU
OO0OFF8 MSCY9 [R] H,W Cycle meas:Jrement data
H XXHXXXXXK XXXXHXXHX XHXXXKXK XXXXXKXXX y )
register 89
MSCL89 [R .
000EEC . i MSCH89 [R] B,H,W SCB 8H9V[\/ Wi Cycle and pulse width
H 00000000 00 measurement control 89

001000+

SACR [RIW] B,H,W | PICD [R/W] B,H,W

Clock Control

------- 0 ----0011
001004+
to — — — — Reserved
00112CH
CRCCR [R/W] B,HW
001130~ — — — 0000000
CRCINIT [R/W] B,H,W
0011344 11111111 11111111 11111111 11111111 _ _
. CRCIN [RW] B.H.W CRC calculation unit
00000000 00000000 00000000 00000000
CRCR [R] B,H,W
00113Cx 111111171 11111117 11111111 11111111
001140+
to — — — — Reserved
0011FCH
TCGS [R/W] B,HW TCGSE [R/W] B,H,W 16-bit Free-run timer
0012004 — — hally
------ 00 -----000 synchronous activation
00120441 CPCLRBO/CPCLRO [W] HW TCDTO [R/W] HW
11111111 11111111 00000000 00000000 16-bit Free-run Timer 0
0012084 TCCSO0 [R/W] B,HW
00000000 01000000 ----0000 --------
00120Ck, CPCLRB1/CPCLR1 [W] H,W TCDT1 [R/W] HW
11111111 11111111 00000000 00000000 . )
16-bit Free-run Timer 1
0012104 TCCS1 [R/W] B,HW
00000000 01000000 ----0000 --------
0012144 CPCLRB2/CPCLR2 [W]H,W TCDT2 [R/W] HW
11111111 11111111 00000000 00000000 16-bit Free-run Timer 2
0012184 TCCS2 [R/W] B,HW

00000000 01000000 ----000Q --------
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A

w.# CYPRESS MB91520 Series
Address offset value / Register name
Address 0 | 1 9 2 | 3 Block
0012A0x TMRRO [RIW] HW TMRR1 [RIW] HW
00000000 00000001 00000000 00000001
TMRR2 [R/W] HW
0012A4x 00000000 00000001 B B
DTSCRO [R/W] DTSCR1 [R/W] DTSCR2 [R/W]
0012A8H B,HW B,H,W B,HW —
00000000 00000000 00000000 Waveform generator
DTIRO [RIW] B,H.W DTMNSO [R/W] 0/1/2
0012ACH — 000000-- — B,H,W
00---000
SIGCR10 [RW] SIGCR20 [RW]
0012BOH — B,H,W — B,H,W
00000000 000000-1
PICSO [R/W] B,H,W
0012B4+ 000000~
0012B8H
to — — — — Reserved
0012CCH
--00--00 --00--00 --00--00 --00--00 o
A/D activation compare
FRS6 [R/W] B,HW . .
0012D4H --00--00 --00--00 ~-00--00 --00--00 16-b|tSFer|Zi-tircL:: timer
0012D8x __00__00F_Ff§07_ [(F)zw ]OSI-(;(\)NO 0--00 A/D activation compare
0012DCH
to — — — — Reserved
0012FCH
001300+ — Reserved
ADTSSO[R/W]
001304+ B,H,W — — —
------- 0
ADTSEO[R/W] B,H,W
001308 00000000 00000000 00000000 00000000
00130CH ADCOMPO/ADCOMPBO[R/W] H,W ADCOMP1/ADCOMPB1[R/W] H,W
00000000 00000000 00000000 00000000
0013104 ADCOMP2/ADCOMPB2[R/W] H,W ADCOMP3/ADCOMPB3[R/W] H,W
00000000 00000000 00000000 00000000
ADCOMP4/ADCOMPB4[R/W] HW ADCOMP5/ADCOMPB5[R/W] HW . .
001314+ 00000000 00000([300 ! 00000000 00000([)00 ] 12-bit AID converter 1/2 unit
0013184 ADCOMP6/ADCOMPB6[R/W] H,W ADCOMP7/ADCOMPB7[R/W] H,W
00000000 00000000 00000000 00000000
00131C,| APCOMPS/ADCOMPBSIRW] H,W ADCOMP9/ADCOMPBI[R/W] HW
00000000 00000000 00000000 00000000
0013204 ADCOMP10/ADCOMPB10[R/W] HW ADCOMP11/ADCOMPB11[R/W] HW
00000000 00000000 00000000 00000000
00132441 ADCOMP12/ADCOMPB12[R/W] HW ADCOMP13/ADCOMPB13[R/W] HW
00000000 00000000 00000000 00000000
00132841 ADCOMP14/ADCOMPB14[R/W] HW ADCOMP15/ADCOMPB15[R/W] HW
00000000 00000000 00000000 00000000
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[S]: Itis a system register. The illegal instruction exception (data access error) is generated in these registers in the user mode
when reading and writing to it.
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MB91520 Series

Interrupt Factor

Interrupt number

Decimal

Hexa Decimal

Interrupt
Level

Offset

Default
Address for
TBR

RN

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

27

1B

ICR11

390H

OO0OFFF90H

11

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

Multi-function serial interface
ch.4 (status)

28

1C

ICR12

38CH

OOOFFF8CH

12*1

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

29

1D

ICR13

3881

OOOFFF88H

13

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

Multi-function serial interface
ch.5 (status)

30

1E

ICR14

3844

OOOFFF84H

1471

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

31

1F

ICR15

3801

OOOFFF80H

15

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

Multi-function serial interface
ch.6 (status)

32

20

ICR16

37CH

OOOFFF7CH

16*1

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

33

21

ICR17

378+

OOOFFF78h

17

CANO

34

22

ICR18

3744

000FFF744

CAN1

RAM diagnosis end

RAM initialization completion

Error generation during RAM diagnosis

Backup RAM diagnosis end

Backup RAM initialization completion

Error generation during Backup RAM diagnosis

35

23

ICR19

3701

OO0OFFF70H

CAN2

Up/down counter 0

Up/down counter 1

36

24

ICR20

36CH

OOOFFF6CH

Real time clock

37

25

ICR21

3681

OOOFFF68H

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

Multi-function serial interface
ch.7 (status)

38

26

ICR22

3644

OO00OFFF64H

22*1

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

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

39

27

ICR23

360H

OO0OFFF60H

23

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

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

40

28

ICR24

35CH

OO0OFFF5CH

2473

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

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

41

29

ICR25

358H

OO0OFFF58H

25*3

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

42

2A

ICR26

3544

O00OFFF54H

26*3

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

43

2B

ICR27

350H

O0OOFFF50H

27+

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

44

2C

ICR28

34CH

00OFFF4CH

28*3
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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)
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DC Characteristics

(Ta: -40 °C to +105 °C, Vec=AVec = 5.0V £ 10 %/3.3V £ 0.3 V, 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 i 60 80 mA
Operating frequency Fcp = 80 MHz,
Fcpp = 40 MHz, at Flash write 70 90 mA
Operating frequency Fcp = 80 MHz,
Fcpp = 40 MHz, at Flash erase i 70 % | mA
Operating frequency Fcp = 64 MHz,
. - 4 71 A
Fcpp = 32 MHz, at normal operation ° m
Operating frequency Fcp = 64 MHz,
lec Fcpp = 32 MHz, at Flash write 64 81 mA
Operating frequency Fcp = 64 MHz,
- 4 1 A
Fcpp = 32 MHz, at Flash erase 6 8 m
Operating frequency Fcp = 48 MHz,
Fcpp = 24 MHz, at normal operation 46 62 mA
Operating frequency Fcp = 48 MHz,
Fcpp = 24 MHz, at Flash write 56 2 mA
Operating frequency Fcp = 48 MHz,
Fcpp = 24 MHz, at Flash erase 56 2 mA
Operating frequency Fcp = 80 MHz,
Power lecs Fcpp = 40 MHz, at CPU sleep mode 45 61 mA
Operating frequency Fcp = 80 MHz,
suppl VCC -
PPy lecesS Fcpp = 40 MHz, at bus sleep mode 23 51 mA
current When using crystal 4
MHz Ta = +25 °C’ " | 1900 | 2610
When using built-in CR
leer5 Watch clock 50 kHz - 450 2000 A
o mode Ta=+25 °C' H
When using sub clock
32 kHz - 460 2000
Ta=+25°C"
lccHS Stop mode Ta=+25°C" - 450 2000 | pA
When using crystal 4
« - 11 1
MHz Ta = +25 °C 00 800 LVD/
When using built-in CR RTC
leer52 Vr::?;g clock 50 kHz , - 77 267 A operation,
cer (power off Ta= 425 °C" KA | Backup RAM
p When using sub clock 8 KB
32 kHz - 100 285 retention
Ta=+25°C"
Backup RAM
lccH52 Stop mode Ta=+25 °C’ - 74 | 265 | pA | 8KB
(power off) .
retention

Document Number: 002-04662 Rev. *F
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(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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(7) NMI input timing
(Ta:-40 °C to +125 °C, Vec = AVec = 5.0 V + 10 %/Veec =AVec = 3.3V £ 0.3V, Vss = AVss = 0.0 V)

Value
Parameter Symbol Pin Name | Conditions Unit Remarks
Min Max

Input pulse width tNmiIL NMIX - Atcpp - ns

* NMIX input timing

InviL ——»

NMIX Vins ViHs
ViLs ViL

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

Pin Value
Parameter Symbol Name Conditions Unit Remarks
Min Typ Max
Power supply Vors ) 07 ] c5 v
voltage range
Detection LVD5F L\r/OD?aFﬁnEa;[ﬁ;O] are
- Vo | vce 1 8% | _SEL | +8% | v [P '
voltage Refer to the
[3:0]
hardware manual.
L Wh - I
Hysteresis width Vhvs - 0.1 ) v en power-supply
voltage rises
Low voltage
S T - - -
detection time d 30 us
Power supply _ i VCC i > ) ) Vims | 2
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 (VoL).

*3: The initial detection voltage of the external low voltage detection is 2.8 V £ 8 % (2.576 V to 3.024 V).
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 (2.7 V).
Below the minimum guaranteed MCU operation voltage, MCU operations are not guaranteed with the exception of LVD.

Document Number: 002-04662 Rev. *F Page 179 of 280



A

w.# CYPRESS MB91520 Series
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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D/A Converter

(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

Pin " Value .
Parameter Symbol Name Condition Vi Typ Max Unit Remarks
Resolution - - - - - 8 bit
Differential linearity i i : 3 3 +3.0 LSB
error
Conversion time - 0.47 0.58 0.69 s | CL=20
- 2.37 2.90 3.43 ps | CL=100
Output impedance Ro DAO, - 3.1 3.8 4.5 kQ
put imp DAL ' ' '
IA AVCC - - 475 | ss0 | pa | B3N
channel
Power supply current When
*1
powerdown
IAH AVCC 7.5 HA Each
channel

*1: The power supply current described only current value on D/A converter.

The total AVcc current value must be calculated the power supply current for D/A converter and A/D converter.
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Part Number Sub Clock CSV Initial Value | LVD Initial Value Package*

MB91F526BWEPMC1 Yes ON ON

MB91F526BJEPMC1 OFF ON

MB91F525BWEPMC1 ON ON

MB91F525BJEPMC1 OFF ON

MB91F524BWEPMC1 ON ON

MB91F524BJEPMC1 OFF ON

MB91F523BWEPMC1 ON ON

MB91F523BJEPMC1 OFF ON

MB91F522BWEPMC1 ON ON

MB91F522BJEPMC1 OFF ON LQE - 64 pin,
MB91F526BSEPMC1 None ON ON Plastic
MB91F526BHEPMC1 OFF ON

MB91F525BSEPMC1 ON ON

MB91F525BHEPMC1 OFF ON

MB91F524BSEPMC1 ON ON

MB91F524BHEPMC1 OFF ON

MB91F523BSEPMC1 ON ON

MB91F523BHEPMCL1 OFF ON

MB91F522BSEPMC1 ON ON

MB91F522BHEPMC1 OFF ON

*: For details of the package, see Package Dimensions.
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17. Package Dimensions

MB91520 Series

LQDO064 , 64 Lead Plastic Low Profile Quad Flat Package

DlA

DIAA

HHHHHHHHEHHHHHHH

: 2
= = [] |&
A = =
== Q& = DETAIL X
ﬂHHHHﬁﬁﬁ@HHHHH
2
x ‘Uj & 4X AM
A clelclas)o
/—SEEDETALX b Tae@[c[AEO[0O] A Ac
T \\\ b
T SECTION A-A

PACKAGE LQD64
SYMBOL MIN. | NOM. | MAX.
A — | — | 170
Al 000 | — | 020
b 015 | 020 | 0.25
[ 009 | — | 020
D 12.00 BSC.
D1 10.00 BSC.
e 0.50 BSC
12.00 BSC.
E1 10.00 BSC.
L 045 | 060 | 0.75
L1 0.30 | 050 | 0.70
aaa — | — | 020
bbb — | — | 010
cce — | — | 0.08
ddd — | — | 0.08
N 64

Document Number: 002-04662 Rev. *F

L SEATING
N PLANE

NOTES

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm)

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

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

/A\TO BE DETERMINED AT SEATING PLANE C.

/B\DIMENSIONS D1 AND E1 DO NOT INGLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INGLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H,

&DETAILS 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.

&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 FOOT.

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

‘m‘ 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

(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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MB91520 Series

Page

Section

Change Results

24

mPIN Description

A List of "Pin Description" modified.

(Error)

Function™

General-purpose I/O port

External Bus chip select 2 output pin(0)

Multi-function serial ch.10 serial data input
pin(0)

ADC analog 43 input pin

PPG ch.37 output pin(0)

Reload timer ch.4 event input pin(1)

(Correct)

Function™

General-purpose I/O port

External Bus chip select 2 output pin

Multi-function serial ch.10 serial data input
pin(0)

ADC analog 43 input pin

PPG ch.37 output pin(0)

Reload timer ch.4 event input pin(1)
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