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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"

Details

Product Status Obsolete

Core Processor FR81S

Core Size 32-Bit Single-Core

Speed 80MHz

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

Number of 1/0 44

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters

Oscillator Type

Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

832KB (832K x 8)
FLASH

64K x 8

104K 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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A

wae CYPRESS MB91520 Series
Pin No. Pin Name Polarity Cilr/c(:)uit Function*®
64 | 80 | 100 | 120 | 144 | 176 types*®
P043 - General-purpose I/O port
A13™ 75 - External bus/Address bit13 output (0)
- - | 20" | 23" | 26 | 32 A -
ICU7_1 - Input capture ch.7 input (1)
TRG1_1 - PPG trigger 1 input (1)
P044 - General-purpose I/O port
Al47374.75 - External bus/Address bit14 output (0)
- 116 21 | 24| 27 | 33 SCS9_0 - A Serial chip select 9 1/0 (0)
ICU6_1 - Input capture ch.6 input (1)
TRG2_1 - PPG trigger 2 input (1)
P045 - General-purpose 1/O port
A15 2.73,74"5 - External bus/Address bit15 output (0)
SCK9_0 - Multi-function serial ch.9 clock 1/0 (0)
1:1 117 22" | 25" | 28 | 34 AN46 - G ADC analog 46 input
ICU5_1 - Input capture ch.5 input (1)
TRG3_1 - PPG trigger 3 input (1)
TOT1_2 - Reload timer ch.1 output (2)
P046 - General-purpose I/O port
Al6" - External bus/Address bit16 output (0)
- - - 26| 29 | 35 A -
ICU4_1 - Input capture ch.4 input (1)
TRG4_1 - PPG trigger 4 input (1)
) ) ) ) ) 36 P176 - A General-purpose /O port
TRG10_0 - PPG trigger 10 input (0)
P047 - General-purpose /O port
Al7 273,475 - External bus/Address bit17 output (0)
15 | 18 AN45 - ADC analog 45 input
a | o | 287|277 30 | 37 TRG8_0 - B PPG trigger 8 input (0)
TIN3_2 - Reload timer ch.3 event input (2)
SOTO_1 i Multi-function serial ch.0 serial data output
1)
) ) ) ) ) 38 P177 - A General-purpose /O port
TRG11_0 - PPG trigger 11 input (0)
P050 - General-purpose /O port
A18" - External bus/Address bit18 output
- - - 28" | 31 | 39 A - -
TRG5_1 - PPG trigger 5 input (1)
PPG33_0 - PPG ch.33 output (0)
P0O51 - General-purpose /O port
- - - - 32 | 40 Al19 - A External bus/Address bit19 output
TRG9 0 - PPG trigger 9 input (0)
P052 - General-purpose /O port
A20 - External bus/Address bit20 output
- - - - 33 | 41 A
PPG34_0 - PPG ch.34 output (0)
INT14_ 0 - INT14 External interrupt input (0)
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A

wae CYPRESS MB91520 Series
Pin No. Pin Name Polarity Cilr/c(:)uit Function*®
64 | 80 | 100 | 120 | 144 | 176 types*®
P143 - General-purpose I/O port
SOT10_0/SDA1 i Multi-function serial ch.10 serial data output
- i, i, i, 45 | 55 0 E (0)/ I2C bus serial data 1/0
PPG39_0 - PPG ch.39 output (0)
TOT4_1 - Reload timer ch.4 output (1)
P182 - General-purpose I/O port
R e PPG42_0 - A PPG ch.42 output (0)
P060 - General-purpose 1/0O port
SCS10_0 - Serial chip select 10 /O (0)
PPG2_1 - PPG ch.2 output (1)
- - 32 | 38 | 46 | 57 A ,
ICu2_1 - Input capture ch.2 input (1)
TOT5_1 - Reload timer ch.5 output (1)
INT13_0 - INT13 External interrupt input (0)
P061 - General-purpose 1/O port
Multi-function serial ch.10
SOT10_ 1 i serial data output (1)
AN41 - ADC analog 41 input
22 {271 33 | 39 | 47 | 58 ICU6_0 - B Input capture ch.6 input (0)
PPG3_1 - PPG ch.3 output (1)
ICU3_1 - Input capture ch.3 input (1)
TOT6_1 - Reload timer ch.6 output (1)
INT13_1 - INT13 External interrupt input (1)
P062 - General-purpose /O port
SCS10_1 - Serial chip select 10 1/0 (1)
SCS40_0 - Serial chip select 40 1/0 (0)
AN40 - ADC analog 40 input
23 |28 | 34 | 40 | 48 | 59 B
PPG4_1 - PPG ch.4 output (1)
FRCKO_O - Free-run timer 0O clock input (0)
TOT7_1 - Reload timer ch.7 output (1)
ZIN1_1 - U/D counter ch.1 ZIN input (1)
P063 - General-purpose I/O port
SCS41 0 - Serial chip select 41 output (0)
AN39 - ADC analog 39 input
- 129 | 35 | 41 | 49 | 60 B
PPG5_1 - PPG ch.5 output (1)
FRCK1_0 - Free-run timer 1 clock input (0)
BIN1_1 - U/D counter ch.1 BIN input (1)
) ) ) ) ) 61 P183 - A General-purpose /O port
PPG43_0 - PPG ch.43 output (0)
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&= CYPRESS MB91520 Series

s> EMBEDDED IN TOMORROW

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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s> EMBEDDED IN TOMORROW

6. Handling Devices

This section explains the latch-up prevention and pin processing.

B For latch-up prevention
If a voltage higher than VCC or a voltage lower than VSS is applied to an I/O pin, or if a voltage exceeding the ratings is applied
between VCC and VSS pins, a latch-up may occur in CMOS IC. If the latch-up occurs, the power supply current increases
excessively and device elements may be damaged by heat. Take care to prevent any voltage from exceeding the maximum
ratings in device application.

Also, the analog power supply (AVCC, AVRH) and analog input must not be exceed the digital power supply (VCC) when the
power supply to the analog system is turned on or off.

In the correct power-on sequence of the microcontroller, turn on the digital power supply (VCC) and analog power supplies
(AVCC, AVRH) simultaneously. Or, turn on the digital power supply (VCC), and then turn on analog power supplies (AVCC,
AVRH).

W Treatment of unused pins
If unused input pins are left open, they may cause a permanent damage to the device due to malfunction or latch-up. Connect at
least a 2 kQ resistor to each of the unused pins for pull-up or pull-down processing.

Also, if /0 pins are not used, they must be set to the output state for releasing or they must be set to the input state and treated
in the same way as for the input pins.

B Power supply pins
The device is designed to ensure that if the device contains multiple VCC or VSS pins, the pins that should be at the same
potential are interconnected to prevent latch-up or other malfunctions. Further, connect these pins to an external power supply
or ground to reduce unwanted radiation, prevent strobe signals from malfunctioning due to a raised ground level, and fulfill the
total output current standard, etc. As shown in figure 1, all Vss power supply pins must be treated in the similar way. If multiple
Vcc or Vss systems are connected, the device cannot operate correctly even within the guaranteed operating range.

Figure 1 Power Supply Input Pins

? =k
[ ] HT [ L[] %
IS Vee Vss j
& — | vee vee | |
n Vss oo e
HEEREREEN
. 4

The power supply pins should be connected to VCC and VSS pins of this device at the low impedance from the power supply
source.

In the area close to this device, a ceramic capacitor having the capacitance larger than the capacitor of C pin is recommended
to use as a bypass capacitor between VCC and VSS pins.
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MB91F522K, MB91F523K, MB91F524K, MB91F525K, MB91F526K

MB91520 Series

[___Reguator | FR81s CPU core -
I Power onreset | ( MPU J Debug Interface
I CR oscillator I Instruction Data
(%]
XBS Crossbar Switch
Timing Protection
Unit
RAM - Main Flash zsﬁillsassjllﬁlzmsskl
48K/64K/I6K/128K Jroiveamv w,
M @
I
From Master i <
To Slave On-chip bus layer 2 \U')/
i ] ¥ T 1 3
From Master, o
To Slave On-chip bus layer 1 =
(5]
- &

| RAM ECC Control(XBS RAM)

CAN (3ch)

External Bus
I/F

Clock / Bus
Bridge

RX,TX

RAM ECC Control
(BackUp RAM)

BackUp
RAM +8KB

DA,
ASX,CS,

Peripheral Bus
Bridge

-
‘-

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)

32bit Input capture(6ch)

32bit Output compare(6ch)

Base timer (2ch)

TIOA,TIOB I

U/D counter (2ch)

AIN,BIN,ZIN

1/0 Port

|

Reload timer (8ch)

TIN,TOT

8bit DA converter (2ch)

DAO

Clock monitor

MONCLK

JITTTIITTTL

sng [esayduad HA9T

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

CRC

Wavwe generator (6ch)

DTTI,RTO
16bit Free-run timer (3ch)
FRCK
16bit Input capture (4ch) !'_
T+ ICU

16bit Output compare (6ch)

12bit AD converter (32ch + 16ch)

Multi-function serial interface (12ch)

|. A enable(ADER

ADTG,Al

Bus Bridge (32bit <-> 16bit)

PPG(44ch)

h__—>

=

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)

SouT,
SIN,
SCK

TRG,PPG

uod O/1
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A

w# CYPRESS MB91520 Series
Address — Addresiloffset value / Reglsfgr name — Block
BTOTMCR2 [R/W] B| BTOSTC [R/W] B

000084x |~ ~ " 0 0-0.0.0 — —
00008841 BTOPCSR/BTOPRLL [R/W]H BTOPDUT/BTOPRLH/BTODTBF [R/W] H

00000000 00000000 00000000 00000000
00008CH — — — — Reserved

BT1TMR [R] H BT1TMCR [R/W] H

0000904

00000000 00000000 -000--00 -000-000
000094 BT1TMCR2 [R/W] B| BT1STC [R/W]B _ B Base Timer 1

------- 0 -0-0-0-0

00009841 BT1PCSR/BT1PRLL [R/W] H BT1PDUT/BT1PRLH/BT1DTBF [R/W] H

00000000 00000000 00000000 00000000
00009CH BTSI%_L_(_)SO[O%/W] B — BTSSSR[W] E’H Base Timer 0,1
0000AOH

to — — — — Reserved
0000FCH
000100 TMRLRA1 [R/W] H TMR1 [R] H
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

TMRLRB1 [R/W] H

TMCSR1 [RIW] B, HW

Reload Timer 1

000104+ XXXXXXXX XXXXXXXX 00000000 0-000000
000108 TMRLRA2 [R/W] H TMR2 [R] H
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX reload Timer 2
00010Cs TMRLRB2 [R/W] H TMCSR2 [RIW] B,H,W
XXXXXXXX XXXXXXXX 00000000 0-000000
000110, TMRLRA3 [R/W] H TMR3 [R] H
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX reload Timer 3
000114, TMRLRB3 [R/W] H TMCSR3 [RIW] B,H,W
XXXXXXXK XXXXXXXX 00000000 0-000000
MSCY4 [R] H,W
000118+ XXX XXXXEXKXHXK XXXXXKKX XXXXXXKK cyc:gpn:“eg;ﬁf;eeif ia
00011CH MSCYS [R] HW register 45
XXXXXXXK XXXXXXXK XXXXKXXXK XXXXKXKKX
OCCP6 [RW] W
000120+ 00000000 00000000 00000000 00000000
0001241 OCCP7 [RW] W Output
00000000 00000000 00000000 00000000 Compare 6,7
OCSH67 [RIW] OCSL67 [RIW] 32-bit OCU
000128 _ — B,H,W B,H.W
---0--00 0000--00
OCCP8 [RIW] W
00012CH 00000000 00000000 [oooo]oooo 00000000
0001304 OCCP9 [RIW]W Output
00000000 00000000 00000000 00000000 Compare 8,9
OCSH89 [RIW] OCSL89 [RIW] 32-bit OCU
0001344 _ — B,H,W B,H.W
---0--00 0000--00
000138+
to — — — — Reserved
0001B4
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w.# CYPRESS MB91520 Series
Address — Addresiloffset value / Reglsfgr name — Block
ADNCS16 [RW] | ADNCS17 [RW] | ADNCS18[RMW] | ADNCS19 [RIW]
0015B4+ B,H,W B,H,W B,H,W B,H,W
0-000-00 0-000-00 0-000-00 0-000-00
ADNCS20 [RW] | ADNCS21[RMW] | ADNCS22[RMW] | ADNCS23[RW]
0015B8H B,HW B,H,W B,HW B,H,W
0-000-00 0-000-00 0-000-00 0-000-00
0015BCH — — — —
0015C0H — — — —
ADPRTF1 [R] B,H,W 12-bit A/D converter 2/2 unit
e I — 00000000 00000000
ADEOCF1 [R] B,H,W
ooisces 111111171 1111121211
0015CCn ADCS1 [R] B,H,W ADCH1 [R] B,HW |ADMD1 [RW] B,H,W
[ — ---00000 0---0000
ADSTPCSS8 [RW] | ADSTPCS9 [RIW] | ADSTPCS10 [R/W] | ADSTPCS11 [R/W]
0015D0x B,HW B,H,W B,H,W B,H,W
00000000 00000000 00000000 00000000
0015D4H
to — — — — Reserved
00174CH
SCRO/(IBCRO)[R/W] SMRO[R/W] SSRO[RW]  |ESCRO/(IBSRO)[RW
001750k B,H,W B,H,W B,H,W ] B,HW
0--00000 000-00-0 0-000011 00000000
001754, |  — (RDR1O/(TDRI0))RM] B,HW RDRO0/(TDROO)[R/W] B,H,W
---------------- 3 ------0 00000000 **
0017584 SACSRO[R/W] B,H,W STMRO[R] B,H,W
0----000 00000000 00000000 00000000 ,
Multi-UARTO
00175Cs STMCRO[R/W] B,H,W — /(SCSCRO/SFUROIRWIBHW | Byte access is possible
00000000 00000000 | e "3 '
— /(SCSTR30) | — /(SCSTR20)/ — /(SCSTR10) —/(SCSTRoQ)y | Only for access to lower 8
001760, (LAMSRO) (LAMCRO) /(SFLR10) (SFLROO) bits.
[R/W]BH3W [R/\_N_]_B_H3W [R/_V\_/]_E_;H3W [R/\_N_]EB_st *2: Reserved because 12C
— /(SCSFR20) — /(SCSFR10) — /(SCSFRoo) | Medeis ”?tt setimmediately
0017644 — [RAW] B,H,W [RAW] B,H,W [RW] B,H,W aiter reset.
________ ’ E— i *3: Reserved because CSIO
—/(TBYTE30)/ —/(TBYTE20) _tBYTE10) | BYTEQY SLAMR'DO) mode is not set immediately
(LAMESRO) /(LAMERTO) (LAMIERO) after reset.
001768+ e B HW [RAW] B,H,W [RAW] B,H,W [éL/Q/'\]";'E'OJV
-------- 3 e 73 e 3 e *4: Reserved because
/(ISMKO) OO/(()&O;AOS) LIN2.1 mode is not set
BGRO[R/W] H, W immediately after reset.
00176CH 000000([)0 oo]oooooo [RIW] B":'Z’W [RIW] B’E'Z’W
FCR10[RW] FCROO[R/W] FBYTEO[RW] B HW
001770x B.H,W B.H,W 00000000 00000000
---00100 -0000000
FTICRO[R/W] B,H,W
0017744 00000000 00000000 B B
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w.# CYPRESS MB91520 Series
Address offset value / Register name
Address 0 | 1 9 2 | 3 Block
001AS4 PHDUTO [W] HW PLDUTO [W] H,W
XXXXXXXK XXXXXXXX XXXXXXXK XXXXXXXX PPGO
PCMDDTO [R/W] HW * for communication
001AS8H 00000000 00000000 B _
001ASCH PCN1 [R/W] B,H,W PCSR1 [W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX PPG1
001A604 PDUT1 [W] HW PTMR1 [R] HW * for communication
XOXOXXXXXX XXXXXXXX 11111111 11111111
PCN201 [R/W] B,HW PSDR1 [R/W] HW
001A64H
--000000 -----110 00000000 00000000
PTPC1 [R/W] HW PCMDWD1 [R/W] B,HW
001A68H
00000000 00000000 | e 0000
001ABCH PHCSR1 [W] HW PLCSR1 [W] HW PPG1
XXXXXXXX XXXXXXXX XXKXXXXK XXXXXXXX * for communication
001A70x PHDUT1 [W] H,W PLDUT1 [W] HW
XXXXXXXX XXXXXXXX XXXXXXXK XXXXXXXX
PCMDDT1 [R/W] H,W
001A74x 00000000 00000000 B B
001A78: PCN2 [R/W] B,HW PCSR2 [W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX PPG2
001A7Ch PDUT2 [W] HW PTMR2 [R] HW * for communication
XXXXXXXX XXXXXXXX 11111111 11111111
001A80x PCN202 [R/W] B,H,W PSDR2 [R/W] HW
--000000 -----110 00000000 00000000
001A84 PTPC2 [R/W] HW PCMDWD2 [R/W] B,HW
00000000 00000000 | e 0000
001A88H PHCSR2 [W] H,W PLCSR2 [W] H,W PPG2
XXXXXXXX XXXXXXXX XXXXXXXK XXXXXXXX * for communication
001ASCH PHDUT2 [W] HW PLDUT2 [W] HW
XXXXXXXX XXXXXXXX XXXXXXXK XXXXXXXX
PCMDDT2 [RIW] HW
001A90x 00000000 00000000 B B
001A94 PCN3 [R/W] B,H,W PCSR3 [W] HW
00000000 000000-0 XXXXXXXK XXXXXXXX
001A984 PDUT3 [W] HW PTMR3 [R] H,W
XXXXXXXK XXXXXXXX 11111111 11111111
PCN203 [R/W] B,H,W PSDR3 [R/W] H,W
001ASCH --000000 -----110 00000000 00000000
001AAON PTPC3 [R/W] H,W PCMDWD3 [R/W] B,H,W PPG3
00000000 00000000 |  emememem e 0000 * for communication
001AAL PHCSR3 [W] HW PLCSR3 [W] H,W
XXXXXXXX XXXXXXXX XXXXXXXK XXXXXXKXX
001AASH PHDUT3 [W] H,W PLDUT3 [W] H,W
XXXXXXXX XXXXXXXX XXXXXXXK XXXXXXXX
PCMDDT3 [R/W] H,W
O001AACH 00000000 00000000 - B
001ABOM PCN4 [R/W] B,H,W PCSR4 [W] H,W
00000000 000000-0 XXXXXXXX XXXXXXXX pPGA
001ABA: PDUT4 [W] HW PTMR4 [R] H,W
XXXXXXXK XXXXXXXX 11111111 11111111
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w.# CYPRESS MB91520 Series
Address — | Addresiloffset value / Reglsfgr name — Block
IF2MCTRO [R/W] B,H,W
00204Cx 00000000 0---0000 B B
002050, IF2DTA10 [R/W] B,H,W IF2DTA20 [R/W] B,H,W
00000000 00000000 00000000 00000000
002054, IF2DTB10 [R/W] B,H,W IF2DTB20 [R/W] B,H,W
00000000 00000000 00000000 00000000
002058+ — — — —
00205CH — — — —
%%22%%3: Reserved(IF2 data mirror)
002068+
to
00207CH
002080 TREQR20 [R] B,HW TREQR10 [R] B,H,W
00000000 00000000 00000000 00000000
002084 TREQR40 [R] B,HW TREQR30 [R] B,H,W
00000000 00000000 00000000 00000000
002088x TREQRS0 [R] B,HW TREQRS50 [R] B,H,W
00000000 00000000 00000000 00000000
00208Cx TREQRSO [R] B,HW TREQR70 [R] B,HW
00000000 00000000 00000000 00000000 CANO
NEWDT20 [R] B,HW NEWDT10 [R] B,H,W
002090+ (128msb)
00000000 00000000 00000000 00000000
002094 NEWDT40 [R] B,HW NEWDT30 [R] B,H,W
00000000 00000000 00000000 00000000
002098 NEWDT60 [R] B,H,W NEWDT50 [R] B,H,W
00000000 00000000 00000000 00000000
00209C NEWDTS80 [R] B,H,W NEWDT70 [R] B,H,W
00000000 00000000 00000000 00000000
002004 INTPND20 [R] B,H,W INTPND10 [R] B,H,W
00000000 00000000 00000000 00000000
0020Ad INTPND40 [R] B,H,W INTPND30 [R] B,H,W
00000000 00000000 00000000 00000000
0020484 INTPND60 [R] B,H,W INTPND50 [R] B,H,W
00000000 00000000 00000000 00000000
0020ACH INTPNDSO [R] B,H,W INTPND70 [R] B,H,W
00000000 00000000 00000000 00000000
0020B0x MSGVAL20 [R] B,H,W MSGVAL10 [R] B,HW
00000000 00000000 00000000 00000000
0020B4x MSGVAL40 [R] B,H,W MSGVAL30 [R] B,H,W
00000000 00000000 00000000 00000000
002088 MSGVAL60 [R] B,H,W MSGVALS50 [R] B,H,W
00000000 00000000 00000000 00000000
0020BC MSGVALSO0 [R] B,H,W MSGVAL70 [R] B,HW
00000000 00000000 00000000 00000000 CANO
OOZE)COH (128msb)
0020FCH
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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.8 (reception completed)

Multi-function serial interface
ch.8 (status)

16-hit ICU 0 (fetching) / 16-bit ICU 1 (fetching)

45

2D

ICR29

348H

OOOFFF48n

29*1

Main timer

Sub timer

PLL timer

Multi-function serial interface
ch.8 (transmission completed)

16-bit ICU 2 (fetching) /16-bit ICU 3 (fetching)

46

2E

ICR30

3444

000FFF44y4

30

Clock calibration unit (sub oscillation)

Multi-function serial interface
ch.9 (reception completed)

Multi-function serial interface
ch.9 (status)

47

2F

ICR31

3404

000FFFA40x

31+
*4

A/D converter
0/1/2/3/4/5/6/7/8/9/10/11/12/13/14/15/16
17/18/19/20/21/22/23/24/25/26/27/28/29/30/31

48

30

ICR32

33CH

OOOFFF3CH

32

Clock calibration unit (CR oscillation)

Multi-function serial interface
ch.9 (transmission completed)

16-bit OCU 0 (match) / 16-bit OCU 1 (match)

49

31

ICR33

338H

OOOFFF38H

33

32-bit Free-run timer 4

16-bit OCU 2 (match) / 16-bit OCU 3 (match)

50

32

ICR34

3344

O00FFF34H

34%5

32-bit Free-run timer 3/5

16-bit OCU 4 (match) / 16-bit OCU 5 (match)

51

33

ICR35

3301

OOOFFF30H

35*5

32-bit ICU6 (fetching/measurement)

Multi-function serial interface
ch.10 (reception completed)

Multi-function serial interface
ch.10 (status)

52

34

ICR36

32CH

OOOFFF2CH

36*1

32-bit ICU7 (fetching/measurement)

Multi-function serial interface
ch.10 (transmission completed)

53

35

ICR37

328+

OOOFFF28H

37

32-bit ICU8 (fetching/measurement)

Multi-function serial interface
ch.11 (reception completed)

Multi-function serial interface
ch.11 (status)

54

36

ICR38

3244

000FFF24

38*1

32-bit ICU9 (fetching/measurement)

WG dead timer underflow 0/1/2

WG dead timer reload 0/1/2

WG DTTI O

55

37

ICR39

320H

O00FFF20H

39

32-bit ICU4 (fetching/measurement)

Multi-function serial interface
ch.11 (transmission completed)

56

38

ICR40

31CH

OOOFFF1CH

40
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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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(12) External bus I/F (ready) 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 50 pF)

MB91520 Series

Pin Value
Parameter Symbol Name Unit Remarks
Min Max
. If using RDY, set SYSCLK
Cycle time teve SYSCLK 50 - ns t0 20 MHz or less.
RDY setup time — ¢ SYSCLK, o8 ns
SYSCLK? ROYS RDY
SYSCLK1— ¢ SYSCLK, 0 ns
RDY hold time RovH RDY
External bus I/F (ready) Timing
teve
CSRD=2 \ ARL\JNtTS2 ait CyC'e /

[RDYSEJ/[RDYH

Added cycle by RDY

Document Number: 002-04662 Rev. *F

Page 187 of 280



& CYPRESS

s> EMBEDDED IN TOMORROW

(3) Notes on Using A/D Converter

<About the output impedance of the analog input of external circuit>

MB91520 Series

When the external impedance is too high, the sampling period for analog voltages may not be sufficient. In this case, it is
recommended to connect the capacitor (approx. 0.1 pF) to the analog input pin.

® Analog input circuit model

0

R

Analog input

During sampling: ON

C

12-bit A/D 1.9 kQ (Max) 8.30 pF (Max)
4.3 kQ (Max) 8.30 pF (Max)
Note: Listed values must be considered as reference values.

Comparator

h—r
s

(4.5V <AVcc £ 5.5 V)
(3.0V <AVcc 3.6 V)
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MB91520 Series

LQI100, 100 Lead Plastic Low Profile Quad Flat Package

—_ | |
o Il /—
| |
| o | o |
| |
[==— I =
[——| | o
|
= , =
== | =
| |
= = Eilg
| |
= | = YN
= ! = [e]
A | | |
o /—
| 1 |
= 4 | = DETAIL X
N ——]
(LEEREEEEREEE EELEREE EEELL
12
2] | [¢] « AAA
& A S[s[c[AE[0)
O [aaa[c]aB]D] b
A ¢ A A ¢
b
g gwlililili SEATING SECTION A-A'
\. J o PLANE
e
PACKAGE LQI100 NOTES
SYMBOL MIN. | NOM. | MAX. 1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm)
A 170 JATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 000 | — | 020 A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 015 | 020 | 025 /ANTO BE DETERMINED AT SEATING PLANE C.
: : : /5\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION,
c 009 | — | 020 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 16.00 BSC. AT DATUM PLANE H.
D1 14.00 BSC. /B\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
. 050 BSC WITHIN THE ZONE INDICATED.
. A\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
E 16.00 BSC. SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1 14.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
L 045 1 060 | 075 SECTIONS OF THE MOLDER BODY.
: : : /A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 030 | 050 | 0.70 PROTRUSION (§) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
aaa — | — | 020 THE LOWER RADIUS OR THE LEAD FOOT.
bbb — | — | 010 A\THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
cee 0.08 1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
ddd — | — 1 008 THE LOWEST POINT OF THE PACKAGE BODY.
N 100
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MB91520 Series

LQN144 , 144 Lead Plastic Low Profile Quad Flat Package

I/

DIAA

HHHHHHHHHHHHHHHHHHIHHHHHHHHHHHHHHHHHH

flAARAAAARARAAAARAR

'WHHHHHHHHHHHHH

U S | ==
| = % é% 025
! = |[&] L1 (==
| == L
| =
| = DETAIL X
A ! =
O | =
! =
L HHHHHHHHHHHHHHHHHHHHH [RLELELL!
12
@ E 4X AM A c
P A Ao [c[s[o]
v b
A [O]e]c]rs $[a@[c[A0]00] A A
SECTION A-A"
A
SEATING
PLANE
PACKAGE LQN144 NOTES
SYMBOL MIN. [ NOM. | MAX. 1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (mm)
A — T —T170 A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
: LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
A1 005 | — | 015 %DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
/ANTO BE DETERMINED AT SEATING PLANE C.
b 0.145 | 018 | 0215 /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
¢ 0115 | — | 0.195 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
18.00 BSC. AT DATUM PLANE H.
D1 16.00 BSC. /A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
o 040 BSC WITHIN THE ZONE INDICATED.
. \REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
E 18.00 BSC. SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
E1 16.00 BSC. BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
L 045 | 060 | 075 A\DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
L1 0.30 | 050 | 070 PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
aaa — | — | 020 THE LOWER RADIUS OR THE LEAD FOOT.
bbb — | — | 010 A\THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
cce — | — | 008 AONAY 1S DEFINED AS THE DISTANGE FROM THE SEATING PLANE TO
ddd — | — 1 007 THE LOWEST POINT OF THE PACKAGE BODY.
N 144
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18. Errata

This section describes the errata for the MB91520 Series. Details include errata trigger conditions, scope of impact, available
workarounds, and silicon revision applicability. Contact your local Cypress Sales Representative if you have questions.

Part Numbers Affected

Part Number

MB91F522B/D/F/J/K/L
MB91F523B/D/F/J/K/L
MB91F524B/D/F/J/K/L
MB91F525B/D/F/J/K/L
MB91F526B/D/F/J/K/L

MB91F522/3/4/5/6 Qualification Status

Product Status: Production

Errata Summary

The following table defines the errata applicability to available MB91520 Series devices.

Iltems Part Number Silicon Fix Status
Revision
[1]. Power-on Conditions is not enough | MB91F522B/D/F/J/K/L B C Will be fixed in production
in the Datasheet Specification MB91F523B/D/F/J/K/L ' silicon version D, E
MB91F524B/D/F/J/K/L
[2]. Limitation for Watch mode (power | MB91F525B/D/F/I/K/L B CDE i
off) MB91F526B/D/F/J/K/L Y

1. Power-on Conditions is not enough in the Datasheet Specification
m Problem Definition
If the Power-On-Reset and Internal Low Voltage Detection are not generated, some port functions will not be available.
m Parameters Affected
torr for Power off time on Power-on Conditions
VCC Power ramp rate on Power-on Conditions
m Trigger Condition

When the power supply voltage to the MCU has been turned off but has not reached 0 V when the power supply voltage
is turned on again, MCU does not generate an internal power-on-reset signal (Power-On reset or Internal LVD reset).
Then, some port functions will not be available.

If below condition (1) or (2) or (3) is satisfied, Power-On Reset (Initialization-Reset signal) is generated and no problem
occurs.

(1) The VCC voltage is less than 200 mV for 50 ms or longer (torr)
(2) VCC Power ramp rate less than 4 mV/us (dV/dt) until a voltage level for a safe Power-On detection is reached

(3) C-pin voltage is below 60 mV when VCC is turned on again
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Page Section Change Results
(4-1-1),(4-1-4)SCK|=SOT delay time tsLow
(4-1-2),(4-1-3)SCK1=SO0T delay time tstHowvi
Corrected the following description.
Pin name: SCKO to SCK11
mELECTRICAL SOTO to SOT11

CHARACTERISTICS

Value: Min -30 Max 30

150,152, | 4. AC characteristics |
154,156 (j) 1M‘(’:'ti'lfg“9“9” Serial Pin name: SCKO to SCK2,SCK5 to SCK11
E 4:1?1)’?4_1}?;"&91_3), (4-1.4) | SOTOt0 SOT2,SOTS to SOT1L
Value: Min -30 Max 30
Pin name: SCK3,SCK4
SOT3,S0T4
Value: Min -300 Max 300
(4-1-1),(4-1-4)Valid SIN=SCK? setup time tivsni
(4-1-2),(4-1-3)Valid SIN=SCK| setup time tivsLi
mELECTRICAL Corrected the following description.
CHARACTERISTICS Pin name: SCKO to SCK11 SINO to SIN11
150,152, | 4. AC characteristics Value: Min 34 Max -
154,156 | (4) Multi-function Serial l
(4-1) CSIO timing Pin name: SCKO to SCK2,SCK5 to SCK11 SINO to SIN2,SIN5 to SIN11
(4-1-1),(4-1-2),(4-1-3),(4-1-4) | vajue: Min 34 Max -
Pin name: SCK3,SCK4,SIN3,SIN4
Value: Min 300 Max -
(4-1-1),(4-1-4)SCK|=SOT delay time tsLove
(4-1-2),(4-1-3)SCK1=SOT delay time tsHove
Corrected the following description.
mELECTRICAL Pin name: SCKO to SCK11
CHARACTERISTICS SOTO to SOT11
150,152, | 4. AC characteristics Value: Min - Max 33
154,156 | (4) Multi-function Serial )
(4-1) CSIO timing Pin name: SCKO to SCK2,SCK5 to SCK11
(4-1-1),(4-1-2),(4-1-3),(4-1-4) | SOTO to SOT2,SOT5 to SOT11
Value: Min - Max 33
Pin name: SCK3,SCK4 SOT3,S0T4
Value: Min -  Max 300
(4-1-1),(4-1-2),(4-1-3),(4-1-4)SCK fall time tr
Corrected the following description.
;IE-tAERC,:ATC?I!CE:QII_STICS Pin na.lme_: SCKO to SgKZ,SCIES to SCK11
150,152, | 4. AC characteristics V_alue. M'f‘ - Max5
. . . Pin name: SCK3,SCK4
154,156 | (4) Multl-funptlc_)n Serial value: Min - Max 250
(4-1) CSIO timing |
(4-1-1),(4-1-2),(4-1-3),(4-1-4) .
Pin name: SCKO to SCK11
Value: Min - Max 5
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MB91520 Series

Page Section

Change Results

13 mPin Assignment MB91F52xB

Signals indicated by the shading below deleted in Figure.

- Left side

VEY

POXVSIN_L/TRG3_HTINO_2RTOS5_]

PO24/SIN4_LPRG24_OTIN1_ORTO4_LINTIS 0

PO27/SCS40_1PPGIT_TOTO_0ETO3_1

P3YSCS43_1PPGI0_NTOT3_0RTOI ]

P33 PPG31_MICU3I_ITING_OBTO1_LSCE3 2

PO34/0CUT1_LICU2_3TINS_0RTO0_LSOT3_2

i [ | e e

P151/SCEENSCIB0CUS_LTRGT MVCUI_3TINT_0ZIN0_ADTTL]

PO35/SINE0VOCTE_LTOT4_(VATND_OINTLI_Q

E=3 k)

PO36/SCS8.0/0CU7_LTOTS_WVBINO_{

—
=

B40PPG3_LTOT?_NAINT_0SING_]

—

PO41/SIN8_0ICUS_LBIN1_OINT12_0

12

PI4LS0TO_ANSTICUS_I/TRGA_1/ZINI_0

PO45/SCES_0ANS6ICUS_ITRGI_ITOTI2

BMTANASTRGE_OTINI_VS0T0_]

POSHANSAPPGIS_VINT14_LSCED_1

!
vss| 1
P020/SIN3_1/TRG3_O/TINO_2/RTO5_1| 2
P024/SIN4_1/PPG24_0/TIN1_O/RTO4_1/INT15 0| 3
P027/SCS40_1/PPG27_OITOTO_O/RTO3 1| 4
P032/SCS43_1/PPG30_0ITOT3_0/RTO2_ 1| 5
P033/PPG31_0/ICU3_3/TIN4_0/RTO1_1/SCK3 2| 6
P034/0CU11_1/ICU2_3/TIN5_0/RTO0_1/SOT3 2| 7
P151/0CU9_1/TRG7_0/ICU0_3/TIN7_0/ZINO_2/DTTI_1| 8
P035/0CUS_1/TOT4_O/AINO_O/INT11 0f 9
P036/0CU7_1L/TOT5_0/BINO_O| 10
P040/PPG23_1/TOT7_O/AIN_0/SIN0_1| 11
P041/SING_0/ICU9_1/BIN1_0/ANT12_0[ 12
P042/SOT9_0/AN47/ICUS_1/TRGO_1/ZIN1_0| 13
P045/SCK9_0/AN46/ICUS_1/TRG3_1/TOT1 2| 14
P047/AN45/TRG8_O/TIN3_2/50T0_1| 15
P0O53/AN44/PPG35_0/INT14_1/SCKO_1| 16
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Page Section Change Results

(Continued)
(Correct)

Pin no. Pin
64 80 100 | 120 | 144 | 176 Name
P034

AO6 *2,*3,*4,*5

OCU11 1
71 9" | 111 | 141 17 21 ICU2 3
TIN5 0
RTOO 1
SOT3 2

P151
SCK8_0/
SCL8 ™ "3
OCuU9_1
8" 107 | 13 16 19 23 TRG7_0
ICUO_3
TIN7_O
ZINO_2
21,22 | mPIN Description DTTI_1

P035
AO7 *2,*3, *4,*5
SINg_ 0723
97 | 117 | 14™ |17t | 20 24 OCuU8 1

TOT4 0

AINO_O

INT11_0O

P036
AO8 *2,*3,*4,%5
SCS8 0%

OCuU7_1

TOT5 0

BINO_O

P037

A09 ™75
- - 16™ | 197 | 22 26 OCU6_1
TOT6_0
ZINO O

P174
TRG8 1

107 | 127 | 15 | 187 | 21 25
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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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