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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Obsolete

FR81S

32-Bit Single-Core

80MHz

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

320KB (320K x 8)

FLASH

64K x 8

56K x 8

2.7V ~ 5.5V

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

-40°C ~ 105°C (TA)
Surface Mount

120-LQFP

120-LQFP (16x16)
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Embedded in Tomorrow™

® D/A converter (R-2R type)
O 8-bit resolution : 2ch

B External interrupt input: 8 channels x 2 units total
16 channels
O Level ("H"/"L"), or edge detection (rising or falling)
enabled
B Multi-function serial communication (built-in
transmission/reception FIFO memory) : Max.12 channels

O 5V tolerant input: 4 channels ch.6, ch.8, ch.9, ch.11
CMOS hysteresis input
< UART (Asynchronous serial interface) >

Full-duplex double buffering system, 64-step
transmission FIFO memory, 64-step reception FIFO
memory

Parity or no parity is selectable.
Built-in dedicated baud rate generator
An external clock can be used as the transfer clock

Parity, frame, and overrun error detection functions
provided

DMA transfer support
<CSIO (Synchronous serial interface) >

O Full-duplex double buffering system, 64-step
transmission FIFO memory, 64-step reception FIFO
memory

O SPI supported; master and slave systems supported;
5 to 16, 20, 24, 32-bit data length can be set.

O Built-in dedicated baud rate generator (Master
operation)

An external clock can be entered. (Slave operation)
Overrun error detection function is provided
DMA transfer support

Serial chip select SPI function
<LIN (Asynchronous Serial Interface for LIN) >

Full-duplex double buffering system, 64-step
transmission FIFO memory, 64-step reception FIFO
memory

LIN protocol revision 2.1 supported
Master and slave systems supported
Framing error and overrun error detection

LIN synch break generation and detection; LIN synch
delimiter generation

Built-in dedicated baud rate generator

An external clock can be adjusted by the reload
counter

O DMA transfer support

[m]

Ooooao

[m]

Ooooao [m] oooao

oo

m] Ha2rd assist function

<|°C>

O 2 channels ch.3,ch.4 Standard mode/fast mode
supported.

O 6 channels ch.5 to ch.8, ch.10, ch.11 Standard mode
supported.

O Full-duplex double buffering system, 64-step
transmission FIFO memory, 64-step reception FIFO
memory

O Standard mode (Max. 100kbps) / fast mode (Max.
400kbps) supported

O DMA transfer supported (for transmission only)
B CAN Controller (CAN) : 3 channels
O Transfer speed : Up to 1Mbps

O 128-transmission/reception message buffering :
1 channel (ch.0),
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64-transmission/reception message buffering :
2 channels (ch.1 and ch.2)
PPG: 16-bit x Max. 48 channels
O LED drive output 4 channels 11ch to 14ch
O Reload timer : 16-bit x Max.8 channels
O Free-run timer :
16-bit x 3 channels
32-bit x Max 3 channels
Input capture :
16-bit x 4 channels (linked to the free-run timer)
32-bit x Max 6 channels (linked to the free-run timer)

Output compare :
16-bit x 6 channels (linked to the free-run timer)
32-bit x Max 6 channels (linked to the free-run timer)

Waveform generator : 6 channels

Up/Down counter
O 8/16-bit Up/Down counter x 2 channels

Real-time clock (RTC) (for day, hours, minutes, seconds)

O Main or sub oscillation frequency can be selected for
the operation clock

Calibration: Real-time clock (RTC) of the subclock drive

O The main clock to sub clock ratio can be corrected by
setting the real-time clock prescaler

Clock Supervisor

O Monitoring abnormality (by damaged quartz, etc.) of
suboscillation (32kHz) (dual clock products)
of the outside and main oscillation (4 MHz)

O When abnormality is detected, it switches to the CR
clock.

O Initial value ON/OFF can be selected by the part
number.

Base timer : Max.2 channels

O 16-bit timer

O Any of four PWM/PPG/PWC/reload timer functions can
be selected and used

O As for the PWC function and the reload timer function,

a pair of 16-bit timers can be used as one 32-bit timer
in the cascade mode

CRC generation
Watchdog timer

O Hardware watchdog

O Software watchdog (possible to set the valid range for
counter clearing)

NMI (non-maskable interrupt)
Interrupt controller

Interrupt request batch read

O The interrupt existence from two or more peripherals
can be read by a series of register.

1/0O relocation

O Peripheral function pins can be reassigned.

Low-power consumption mode
O Sleep / Stop / Watch / Sub RUN mode

O Stop (power shutdown) / Watch (power shutdown)
mode
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Product lineup comparison 120 pins

MB91520 Series

MB91F522J | MB91F523J | MB91F524J | MB91F525J | MB91F526J

System Clock

On chip PLL Clock multiple method

Minimum instruction execution time

12.5ns (80MHz)

Flash Capacity (Program)

(256+64)KB | (384+64)KB | (512+64)KB | (768+64)KB | (1024+64)KB

Flash Capacity (Data)

64KB

RAM Capacity (48+8)KB | (64+8)KB | (96+8)KB | (128+8)KB

External BUS I/F None
(22address/16data/4cs)

DMA Transfer 16¢ch

16-bit Base Timer 2ch

Free-run Timer 16bitx3ch, 32bitx3ch

Input capture 16bitx4ch, 32bitx6ch

OQutput Compare 16bitx6¢h, 32bitx6ch

16-bit Reload Timer 8ch

PPG 16bitx38ch

Up/down Counter 2ch

Clock Supervisor Yes

External Interrupt 8chx2units

A/D converter 12bitx26ch (1unit), 12bitx16ch (1unit)

D/A converter (8bit) 2ch

Multi-Function Serial Interface 12¢ch”’

CAN 64msgx2ch/128msgx1ch

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 (#GPI0Os) 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¢h

Operation guaranteed temperature (Ta)

-40°C to +125°C

Power supply

2.7V 10 5.5V 2

Package

LQM120

*1: Only channel 3 and channel 4 support the 1’c (fast mode/standard mode).
Only channel 5, channel 6, channel 7, channel 8 and channel 11 support the e (standard mode).

*2: The initial detection voltage of the external low voltage detection is 2.8V+8% (2.576V to 3.024V). 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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. . 110
Pin no. NPm Polarity | circuit Function*’
ame *8
64 | 80 | 100 | 120 | 144 | 176 types
P130 - General-purpose |/O port
- - 80 | 96 | 115 | 141 F ) . .
SCKO0_0 - Multi-function serial ch.0 clock 1/0 (0)
142 P162 - A General-purpose /O port
I S TRG5_2 - PPG trigger 5 input (2)
143 P163 - A General-purpose /O port
TRG6_2 - PPG trigger 6 input (2)
51 | 65| 81 97 | 116 | 144 MDO - K Mode pin 0
52 | 66 | 82 | 98 | 117 | 145 MD1 - K Mode pin 1
53 | 67 | 83 | 99 | 118 | 146 X0 - N Main clock oscillation input
54 | 68 | 84 | 100 | 119 | 147 X1 - N Main clock oscillation output
P135 - A General-purpose |/O port
56 | 70 | 86 | 102 | 121 | 149 | DTTI_O - Waveform generator ch.0-ch.5 input pin (0)
X1A - (0] Sub clock oscillation output
P136 - A General-purpose |/O port
57 | 71| 87 | 103 | 122 | 150 .
X0A - (0] Sub clock oscillation input
58 | 72 | 88 | 104 | 123 | 151 RSTX N M External reset input
P131 - General-purpose /O port
- - - - | 124 | 152 A : ;
ADTGO_0 - A/D converter external trigger input 0 (0)
P132 - General-purpose |/O port
- - - 105 | 125 | 153 | SCS1_0 - A Serial chip select 1 1/0 (0)
ADTG1_0 - A/D converter external trigger input 1 (0)
P133 - General-purpose /O port
- - 89 | 106 | 126 | 154 A .
TX2(64) - CAN transmission data 2 output
P134 - General-purpose |/O port
RX2(64) - CAN reception data 2 input
- - 90 | 107 | 127 | 155 | SCS1_1 - F Serial chip select 1 1/0 (1)
ICU7_0 - Input capture ch.7 input (0)
INT7_0 - INT7 External interrupt input (0)
P144 - General-purpose |/O port
- - 91 | 108 | 128 | 156 F X X -
SCK1_1 - Multi-function serial ch.1 clock 1/0 (1)
P0O00 - General-purpose /O port
D16 ™4™ - External bus data bit16 1/0 (0)
Multi-function serial ch.1 serial data input
| - e | M| 131 | 459 | SN0 ] F oL
TIOQOJ - TIOA output of Base timer ch.0 (1)
INT2_0 - INT2 External interrupt input (0)
P001 - General-purpose |/O port
D177™ .
75 12 5 - External bus data bit17 I/O
*1
S| | 1321160 SOT1_0 ) A Multi-function serial ch.1 serial data output
’ (0)
TIOA1_1 - TIOA I/O of Base timer ch.1 (1)
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X

Remarks

O

! E Input

Standby control

*Sub oscillation 1/0
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Crystal oscillation circuit

An external noise to the X0 or X1 pin may cause a device malfunction. The printed circuit board must be designed to lay out X0
and X1 pins, crystal oscillator (or ceramic resonator), and the bypass capacitor to be grounded to the close position to the
device.

The printed circuit board artwork is recommended to surround the X0 and X1 pins by ground circuits.

Mode pins (MD1, MDO)

Connect the MD1and MDO mode pins to the VCC or VSS pin directly. To prevent an erroneous selection of test mode caused by
the noise, reduce the pattern length between each mode pin and VCC or VSS pin on the printed circuit board. Also, use the
low-impedance pin connection.

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

Notes during PLL clock operation
When the PLL clock is selected and if the oscillator is disconnected or if the input is stopped, this clock may continue to operate
at the free running frequency of the self-oscillator circuit built in the PLL clock. This operation is not guaranteed.

Treatment of A/D converter power supply pins
Connect the pins to have AVCC=AVRH=VCC and AVSS/AVRL=VSS even if the A/D converter is not used.

Notes on using external clock
An external clock is not supported. None of the external direct clock input can be used for both main clock and sub clock.

Power-on sequence of A/D converter analog inputs

Be sure to turn on the digital power supply (Vcc) first, and then turn on the A/D converter power supplies (AVcc, AVRH, AVRL)
and analog inputs (ANO to AN47). Also, turn off the A/D converter power supplies and analog inputs first, and then turn off the
digital power supply (Vcc). When the AVRH pin voltage is turned on or off, it must not exceed AVCC. Even if a common analog
input pin is used as an input port, its input voltage must not exceed AVcc. (However, the analog power supply and digital power
supply can be turned on or off simultaneously.)

Treatment of C pin
This device contains a voltage step-down circuit. A capacitor must always be connected to the C pin to assure the internal
stabilization of the device. For the standard values, see the "Recommended Operating Conditions" of the latest data sheet.

Note: Please see the latest data sheet for a detailed specification of the operation voltage.

Function switching of a multiplexed port

To switch between the port function and the multiplexed pin function, use the PFR (port function register). However, if a pin is
also used for an external bus, its function is switched by the external bus setting. For details, see " I/O PORTS" in the hardware
manual.

Low-power consumption mode

To transit to the sleep mode, watch mode, stop mode, watch mode(power-off) or stop mode(power-off), follow the procedure
explained in "Activating the sleep mode, watch mode, or stop mode" or "Activating the watch mode (power-off) or stop
mode(power-off)" of " POWER CONSUMPTION CONTROL" in the hardware manual.

Take the following notes when using a monitor debugger.

. Do not set a break point for the low-power consumption transition program.
. Do not execute an operation step for the low-power consumption transition program.
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Address offset value / Register name
Address Block
+0 +1 +2 +3
000E3Cy — — — — Reserved
000E40,,| PPPRO0 [RIBHW | PDDRO1 [R] BHW | PDDRO2 [R] B,HW | PDDRO3 [R] BHW
XOXOXXXXX XXXXXXXX XOXXXXXXX XXXXXXXX
000E44,,| PPDRO4 [RIBHW | PDDROS [R] BHW | PDDROG [R] B.HW | PDDRO7 [R] BHW
XOXOXXXXX XXXXXXXX XOXXXXXXX XXXXXXXX
000E48,,| PPPRO8 [RIBHW | PDDRO9 [R] BHW | PDDR10 [R] B,HW | PDDR11 [R] B,HW
XOXOXXXXX XXXXXXXX XOXXXXXXX XXXXXXXX Port Direct
000E4c,,| PPDR12 [RIBHW | PDDR13 [R] BHW | PDDR14 [R] BHW | PDDR15 [R] BHW Read Register
XXXXXXXX XXXXXXX XXX —XXXXXX
000E50y — — — —
000E54y — — — —
000E58,| PPPR16 [RIBHW | PDDR17 [R] BHW | PDDR18 [R] B.HW | PDDR19 [R] BHW
XOXOXXXXXX XXXXXXXX XOXXXXXXX XXXXXXXX
000E5CH — — — — Reserved
EPFROO [RIW] EPFRO1 [RIW] EPFRO02 [RIW] EPFRO3 [RIW]
000E60y B,H,W B,H,W B,H,W B,H,W
00000000 -0-0-000 ----0000 ---000-0
EPFRO4 [RIW] EPFRO5 [RIW] EPFRO06 [RIW] EPFRO7 [RIW]
000E64y B,H,W B,H,W B,H,W B,H,W
—--00-0 —---0000 —--000- —--00000
EPFRO8 [RIW] EPFRO09 [RIW] EPFR10 [RIW] EPFR11 [R/W]
000E68y B,H,W B,H,W B,H,W B,H,W
—-00000 | e 00- ~--0000 —---0000
EPFR12 [RIW] EPFR13 [RIW] EPFR14 [RIW] EPFR15 [RIW]
000E6CH B,H,W B,H,W B,H,W B,H,W
0000 | e 0 | I - 000
000E70y — — — —
000E74y — — — —
EPFR26 [RIW] EPFR27 [RIW]
ower — e ] e e
EPFR28 [R/W] EPFR29 [R/W] Function Register
000E7CH B,H,W B,H,W — —
--000-0- 00000000
EPFR33 [RIW] EPFR34 [RIW] EPFR35 [RIW]
000E80y — B,H,W B,H,W B,H,W
----- 00- —--00- ---00000
EPFR36 [RIW]
000E84y B,H,W — — —
—---000-
EPFR42 [RIW] EPFR43 [RIW]
000E88H — — B,H,W B,H,W
------ 00 0--0000-
EPFR44 [RIW] EPFR45 [RIW]
000E8CH B,H,W B,H,W — —
-00---0- -0000000
000E90y — — — —
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Address offset value / Register name
Address Block
+0 +1 +2 +3
16-bit Free-run
TCGS [R/W] B,H,W TCGSE [R/W] B,HW timer
0012004 — —
______ 00 ----000 synchronous
activation
001204 CPCLRBO/CPCLRO [W] H,W TCDTO [RIW] HW
H 11111111 11111111 00000000 00000000 16-bit Free-run
Timer 0
0012084 TCCSO0 [R/W] B,HW
00000000 01000000 ----0000 --------
00120C CPCLRB1/CPCLR1 [W] H,W TCDT1 [RIW] HW
H 11111111 11111111 00000000 00000000 16-bit Free-run
TCCS1 [RW] B,HW Timer 1
001210x 00000000 01000000 ----0000 --------
001214 CPCLRB2/CPCLR2 [W] H,W TCDT2 [RIW] HW
H 11111111 11111111 00000000 00000000 16-bit Free-run
Timer 2
0012184 TCCS2 [R/W] B,HW
00000000 01000000 ----0000 --------
00121Cx
to — — — — Reserved
0012304
FRSO [R/W] B,HW
001234n) 00--00 ~-00--00 ~-00--00
FRS1 [R/W] B,HW
0012384 - --00--00 --00--00
FRS2 [R/W] B,HW 16-bit Free-run
00123C +-00--00 --00--00 ~-00--00 --00--00 fimer selection
FRS3 [R/W] B,H,W
001240x --00--00 --00--00 --00--00 --00--00
FRS4 [R/W] B,H,W
001244y --00--00 --00--00 --00--00 --00--00
0012484 — | — — | — Reserved
00124C OCCPB0/OCCPO [R/W] HW OCCPB1/0CCP1 [R/W] HW
A 00000000 00000000 00000000 00000000
16-bit Output
001250 0CS01 [RW] B,H,W _ OCMEE'O;V[RAN 1| compare 0/1
H -110--00 00001100 e
------ 00
001254 OCCPB2/0CCP2 [RIW] HW OCCPB3/OCCP3 [R/W] HW
H 00000000 00000000 00000000 00000000 )
16-bit Output
- 0CS23 [RAW] B.H.W B OCM(;?{Z\:;:JRNV] compare 2/3
H -110--00 00001100 00

Document Number: 002-04662 Rev. *D

Page 79 of 289



T
=7 CYPRESS MB91520 Series
Embedded in Tomorrow”
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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Address offset value / Register name
Address Block
+0 +1 +2 +3
TEAROA[R] B,H,W
003030x 000----- ====mmmm =mmm- 000 00000000
TEAR1A[R] B,H,W
003034 000----- -=----m- -—-—- 000 00000000 RAM/ diagnosis
TEAR2A[R] B,H,W Backup RAM
003038 000----- -=----m- -—-—- 000 00000000
00303C TAEARA[R/W] B,H,W TASARA[R/W] B,H,W
0 — L B 000 00000000
TFECRA[R/W] TICRA [R/W] TTCRA [RIW] B,HW
0030404 B,HW BHW | 00 00001100
----0000 ----0000 RAM/ diagnosis
TSRCRA [R/W] TKCCRA [R/W] Backup RAM
0030444 B,HW — — B,H,W
[ — 00----00
0030484
to — Reserved
0030FCh
003100 BUSDIGSRO[R/W] H,W BUSDIGSR1[R/W] H,W
H 00000000 0-----00 00000000 0-----00
003104 BUSDIGSR2[R/W] H,W BUSTSTRO[R/W] H,W
A 00000000 0-----00 00--0000 00000000
003108 BUSADRO [R] W
A 00000000 00000000 00000000 00000000
BUSADR1 [R] W
00310CH 00000000 00000000 00000000 00000000
003110 BUSADR2 [R] W
. 00000000 00000000 00000000 00000000
BUSDIGSR3[R/W] H,W BUS diagnosis
0031144 - - 00000000 0-----00
003118 BUSDIGSR4[R/W] H,W BUSTSTR1[R/W] H,W
H 00000000 0-----00 00--000- 00000000
00311CHx — — — —
003120 BUSADRS3 [R]W
H 00000000 00000000 00000000 00000000
003124 BUSADR4 [R] W
A 00000000 00000000 00000000 00000000
0031284
to — Reserved
003FFCH
0040004
to Backup-RAM BaCl:':ZaRAM
005FFCH
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80 pins
Interrupt number Interrupt Default
Interrupt factor . Hexa Offset | address for | RN
Decimal decimal level TBR
Reset 0 0 - 3FCh | O0OOFFFFCq -
System reserved 1 1 - 3F84 | O00FFFF8y -
System reserved 2 2 - 3F4y | OOOFFFF44 -
System reserved 3 3 - 3F04 | O0OFFFFOn -
System reserved 4 4 - 3ECH | O0OFFFECH -
FPU exception 5 5 - 3E84 | O0OOFFFE8H -
ExcePtlon of instruction access protection 6 6 ) 3E4y | 00OFFFE4y )
violation
Exception of data access protection violation 7 7 - 3EO4 | OOOFFFEOH -
Data access error interrupt 8 8 - 3DChH | O0OOFFFDCH -
INTE instruction 9 9 - 3D84 | O0OOFFFD8H -
Instruction break 10 0A - 3D4y | O00FFFD4H -
System reserved 11 0B - 3D0n | OOOFFFDOH -
System reserved 12 0oC - 3CCH | O0OOFFFCCh -
System reserved 13 0D - 3C8u | O0OOFFFC84 -
Exception of invalid instruction 14 OE - 3C44 | O00FFFC44 -
NMI request
Error generation during internal bus diagnosis 15 (Fn)
XBS RAM double-bit error generation 15 OF Fixed 3C0H | OOOFFFCOH -
Backup RAM double-bit error generation
TPU violation
External interrupt 0-7 16 10 ICRO0 | 3BCH | O0OFFFBCH 0
External interrupt 815 17 11 ICRO1 | 3B8y | OOOFFFB8y | 1+
External low-voltage detection interrupt
Reload timer 0/1/4/5 18 12 ICR02 3B4n | O0OFFFB4y | 2*°
Reload timer 3/6/7 19 13 ICR0O3 3BOx | OOOFFFBOy | 3*
Multi-function serial interface
ch.0 (reception completed) 1
. . - 20 14 ICR04 | 3ACH | OOOFFFACH | 4*
Multi-function serial interface
ch.0 (status)
Multl-functlorl sgrlal interface 21 15 ICRO5 38, | 000FFFASy | 5
ch.0 (transmission completed)
- 22 16 ICRO6 | 3A4n | O0OFFFA4y | -*°
- 23 17 ICRO7 | 3AO4 | O00FFFAOy | -*°
Multi-function serial interface
ch 2 (reception completed) 1
- - - 24 18 ICRO8 39Cy | OOOFFF9CH | 8*
Multi-function serial interface
ch 2 (status)
Multl-functloh s.erlal interface 25 19 ICRO9 398, | 000FFFo8, | o*'
ch 2 (transmission completed)
Multi-function serial interface
ch.3 (reception completed) 1
. . . 26 1A ICR10 394y | OOOFFF944 | 10*
Multi-function serial interface
ch. 3 (status)
Multl-functlorl sgrlal interface o7 1B ICR11 3904 | 000FFF90, 1
ch 3 (transmission completed)
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|

* Guaranteed operation range
Internal operation clock frequency vs. Power supply voltage

MB91F52x recommended guaranteed | = —1
operation range __l

MB91F52x guaranteed operation |:|

/ range
55

I

2.7

i : PLL guaranteed operation
| BES—-— ] range

Power supply voltage Vcc (V)

2 4 80

Internal operation clock frequency Fcp (MHz)

Note: The power supply voltage, which is the low-voltage detection setting voltage or lower, is in the reset
state.
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Embedded in Tomorrow™
(4-1-3) Bit setting: SMR : MD2=0, SMR:MD1=1, SMR : MD0=0, SMR:SCINV=0, SCR:SPI=1
(Ta:-40°C to +125°C, Vcc=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 time tscve SCKO to SCK11 4tcpp - ns
SCKO to SCK2,
SCK5 to SCK11 230 30 ns
SCK 1 — ¢ SOTO to SOT2,
SOT delay time SHovi SOT5 to SOT11
SCK3, SCK4
SOT3 . SOT4 -300 | 300 | ns
SCKO to SCK2, Internal shift clock
SCK5 to SCK11 - 34 ) ns mode output pin :
Valid SIN — ¢ SINO to SIN2, C.=50pF
SCK | setup time Vst SIN5 to SIN11
SCK3 , SCK4 300 ) ns
SIN3, SIN4
SCK | — ¢ SCKO to SCK11 0 ) ns
Valid SIN hold time st SINO to SIN11
SOT—SCK] ¢ SCKO to SCK11 2tcep _ ns
delay time sovtl SOTO to SOT11 -30
Serial clock t tcppt ) ns
"H"pulse width SHSL 10
SCKO to SCK11
Serial clock ¢ 2tcpp ) ns
"L" pulse width SLSH -10
SCKO to SCK2,
SCK5 to SCK11 ) 33 ns
SCK 1 — ¢ SOTO to SOT2,
SOT delay time SHOVE | SOT5 to SOT11
gg?g ’ gg% - 300 ns External shift clock
. - mode output pin:
Valid SIN — - 10 ) ns C.=50pF
SCK | setup time SCKO to SCK11
SCK | — t SINO to SIN11 20 ] i,
Valid SIN hold time SLIXE
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 400kbps or less.
See Hardware Manual for details.

Document Number: 002-04662 Rev. *D

Page 162 of 289




— =
———— 7

== CYPRESS MB91520 Series
Embedded in Tomorrow™
Part number Sub clock CSV Initial value | LVD Initial value Package**

MB91F526KWBPMC Yes ON ON

MB91F526KYBPMC OFF

MB91F526KJBPMC OFF ON

MB91F526KLBPMC OFF

MB91F525KWBPMC ON ON

MB91F525KYBPMC OFF

MB91F525KJBPMC OFF ON

MB91F525KLBPMC OFF

MB91F524KWBPMC ON ON

MB91F524KYBPMC OFF

MB91F524KJBPMC OFF ON

MB91F524KLBPMC OFF

MB91F523KWBPMC ON ON

MB91F523KYBPMC OFF

MB91F523KJBPMC OFF ON

MB91F523KLBPMC OFF

MB91F522KWBPMC ON ON

MB91F522KYBPMC OFF

MB91F522KJBPMC OFF ON

MB91F522KLBPMC OFF LQS - 144 pin,

(Lead pitch 0.5mm)

MB91F526KSBPMC None ON ON Plastic
MB91F526KUBPMC OFF

MB91F526KHBPMC OFF ON

MB91F526KKBPMC OFF

MB91F525KSBPMC ON ON

MB91F525KUBPMC OFF

MB91F525KHBPMC OFF ON

MB91F525KKBPMC OFF

MB91F524KSBPMC ON ON

MB91F524KUBPMC OFF

MB91F524KHBPMC OFF ON

MB91F524KKBPMC OFF

MB91F523KSBPMC ON ON

MB91F523KUBPMC OFF

MB91F523KHBPMC OFF ON

MB91F523KKBPMC OFF

MB91F522KSBPMC ON ON

MB91F522KUBPMC OFF

MB91F522KHBPMC OFF ON

MB91F522KKBPMC OFF
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|

Part number Sub clock CSV Initial value | LVD Initial value Package**
MB91F526KWBPMC1 Yes ON ON
MB91F526KYBPMC1 OFF
MB91F526KJBPMC1 OFF ON
MB91F526KLBPMC1 OFF
MB91F525KWBPMC1 ON ON
MB91F525KYBPMC1 OFF
MB91F525KJBPMC1 OFF ON
MB91F525KLBPMC1 OFF
MB91F524KWBPMC1 ON ON
MB91F524KYBPMC1 OFF
MB91F524KJBPMC1 OFF ON
MB91F524KLBPMC1 OFF
MB91F523KWBPMC1 ON ON
MB91F523KYBPMC1 OFF
MB91F523KJBPMC1 OFF ON
MB91F523KLBPMC1 OFF
MB91F522KWBPMC1 ON ON
MB91F522KYBPMC1 OFF
MB91F522KJBPMC1 OFF ON
MB91F522KLBPMC1 OFF LQN - 144 pin,

(Lead pitch 0.4mm)
MB91F526KSBPMC1 None ON ON Plastic
MB91F526KUBPMCH1 OFF
MB91F526KHBPMC1 OFF ON
MB91F526KKBPMC1 OFF
MB91F525KSBPMC1 ON ON
MB91F525KUBPMCH1 OFF
MB91F525KHBPMC1 OFF ON
MB91F525KKBPMC1 OFF
MB91F524KSBPMC1 ON ON
MB91F524KUBPMCH1 OFF
MB91F524KHBPMCH1 OFF ON
MB91F524KKBPMC1 OFF
MB91F523KSBPMC1 ON ON
MB91F523KUBPMC1 OFF
MB91F523KHBPMCH1 OFF ON
MB91F523KKBPMC1 OFF
MB91F522KSBPMC1 ON ON
MB91F522KUBPMCA1 OFF
MB91F522KHBPMCH1 OFF ON
MB91F522KKBPMC1 OFF
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== CYPRESS MB91520 Series
Embedded in Tomorrow™
Part number Sub clock CSV Initial value | LVD Initial value Package**

MB91F526BWBPMC1 Yes ON ON
MB91F526BYBPMC1 OFF
MB91F526BJBPMC1 OFF ON
MB91F526BLBPMC1 OFF
MB91F525BWBPMC1 ON ON
MB91F525BYBPMC1 OFF
MB91F525BJBPMC1 OFF ON
MB91F525BLBPMC1 OFF
MB91F524BWBPMC1 ON ON
MB91F524BYBPMC1 OFF
MB91F524BJBPMC1 OFF ON
MB91F524BLBPMC1 OFF
MB91F523BWBPMC1 ON ON
MB91F523BYBPMC1 OFF
MB91F523BJBPMC1 OFF ON
MB91F523BLBPMC1 OFF
MB91F522BWBPMC1 ON ON
MB91F522BYBPMC1 OFF
MB91F522BJBPMC1 OFF ON
MB91F522BLBPMC1 OFF LQD - 64 pin,
MB91F526BSBPMC1 None ON ON Plastic
MB91F526BUBPMC1 OFF
MB91F526BHBPMC1 OFF ON
MB91F526BKBPMC1 OFF
MB91F525BSBPMC1 ON ON
MB91F525BUBPMCH1 OFF
MB91F525BHBPMC1 OFF ON
MB91F525BKBPMC1 OFF
MB91F524BSBPMC1 ON ON
MB91F524BUBPMCH1 OFF
MB91F524BHBPMC1 OFF ON
MB91F524BKBPMC1 OFF
MB91F523BSBPMC1 ON ON
MB91F523BUBPMC1 OFF
MB91F523BHBPMCH1 OFF ON
MB91F523BKBPMC1 OFF
MB91F522BSBPMC1 ON ON
MB91F522BUBPMCH1 OFF
MB91F522BHBPMCH1 OFF ON
MB91F522BKBPMC1 OFF

! tis only supported for customers who have already adopted it now. We do not recommend adopting new products.
*2: For details of the package, see "m PACKAGE DIMENSIONS ".
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Part number Sub clock CSV Initial value | LVD Initial value Package™
MB91F526DWCPMC Yes ON ON
MB91F526DYCPMC OFF
MB91F526DJCPMC OFF ON
MB91F526DLCPMC OFF
MB91F525DWCPMC ON ON
MB91F525DYCPMC OFF
MB91F525DJCPMC OFF ON
MB91F525DLCPMC OFF
MB91F524DWCPMC ON ON
MB91F524DYCPMC OFF
MB91F524DJCPMC OFF ON
MB91F524DLCPMC OFF
MB91F523DWCPMC ON ON
MB91F523DYCPMC OFF
MB91F523DJCPMC OFF ON
MB91F523DLCPMC OFF
MB91F522DWCPMC ON ON
MB91F522DYCPMC OFF
MB91F522DJCPMC OFF ON
MB91F522DLCPMC OFF LQH - 80 pin,
MB91F526DSCPMC None ON ON Plastic
MB91F526DUCPMC OFF
MB91F526DHCPMC OFF ON
MB91F526DKCPMC OFF
MB91F525DSCPMC ON ON
MB91F525DUCPMC OFF
MB91F525DHCPMC OFF ON
MB91F525DKCPMC OFF
MB91F524DSCPMC ON ON
MB91F524DUCPMC OFF
MB91F524DHCPMC OFF ON
MB91F524DKCPMC OFF
MB91F523DSCPMC ON ON
MB91F523DUCPMC OFF
MB91F523DHCPMC OFF ON
MB91F523DKCPMC OFF
MB91F522DSCPMC ON ON
MB91F522DUCPMC OFF
MB91F522DHCPMC OFF ON
MB91F522DKCPMC OFF
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== 5 CYPRESS

Embedded in Tomorrow™

MB91520 Series

LQP176 , 176 Lead Plastic Low Profile Quad Flat Package

[O]ee]0]
PACKAGE LQP176
SYMBOL MIN. | NOM. [ MAX.
A — | — | 170
A1 000 [ — | 020
b 017 | 022 | 0.27
009 [ — | 020
D 26.00 BSC.
D1 24,00 BSC.
0.50 BSC
26.00 BSC.
E1 24.00 BSC.
L 045 | 060 | 0.75
L1 0.30 [ 050 | 0.70
aaa — [ — ] 020
bbb — | — | 010
cee — | — | 0.08
ddd — | — | 0.08
N 176

Document Number: 002-04662 Rev. *D
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SECTION A-A'
SEATING
A PLANE

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.

T0 BE DETERMINED AT SEATING PLANE C.

/S\DIMENSIONS D1 AND E1 DO NOT INGLUDE MOLD PROTRUSION,
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE 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.

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 FOOT.

ATHESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.256mm FROM THE LEAD TIP.

Aﬁ‘ 11S 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
(4-1-5),(4-1-6)SCS|=SOT delay time tpse
(4-1-7),(4-1-8)SCS1=SO0T delay time tpse
Corrected the following description.
Pin name: SCS1 to SCS3,SCS40 to SCS43,SCS50 to
SCS53,SCS60 to SCS63,SCS70 to SCS73,SCS8 to SCS11
SOT1 to SOT11
mELECTRICAL CHARACTERISTICS Value: Min - Max 40
4. AC characteristics
158,161, (4) Multi-function Serial : y
164,167 (4-1) CSIO timing Pin name: SCS1,SCS2,SCS50 to SCS53,SCS60 to
(4-1-5),(4-1-6),(4-1-7),(4-1-8) SCS63,SCS70 to SCS73,
SCS8 to SCS11
SOT1,S0T2,SOT5 to SOT11
Value: Min - Max 40
Pin name: SCS3,SCS40 to SCS43
SOT3,S0T4
Value: Min -  Max 300
(4-1-5)SCK|=SCS| clock switch time tscc
(4-1-6)SCK1=SCS| clock switch time tscc
(4-1-7)SCK|=SCS1 clock switch time tscc
(4-1-8)SCK1t=SCS1 clock switch time tscc
Corrected the following description.
mELECTRICAL CHARACTERISTICS zg;1ameé§§;< égsigK1;CS43 SCS50 to SCS53,SCS60
159 162. | 4: AC characteristics to : to . to ' to
165’ 168’ (4) Mu|t|-fun'ct|(.)n Serial SC863,SCS7O to SCS73,SCSS to SCS11
’ (4-1) CSIO timing Value: Min 3tcpp+0  Max 3tcpp+50
(4-1-5),(4-1-6),(4-1-7),(4-1-8) 1
Pin name: SCK1,SCK2,SCK5 to SCK11
SCS1,SCS2,SCS50 to SCS53,SCS60 to SCS63,SCS70 to
SCS73,SCS8 to SCS11
Value: Min 3tcpp-10  Max 3tcpp+50
Pin name: SCK3,SCK4 SCS3,SCS40 to SCS43
Value: Min 3tcpp-300  Max 3tcpp+50
mELECTRICAL .CI'-IARACTERISTICS Added the following description.
159,162 4.AC charactt'erlstlcs' Regardless of the deselect time setting, once after the serial
,162, g g,
165168 (4) Multl-fungtlgn Serial chi | . ] ’ o )
) (4-1) CSIO timing p select pin becomes inactive, it will take at least five
(4-1-5),(4-1-6),(4-1-7),(4-1-8) peripheral bus clock cycles to be active again
mELECTRICAL CHARACTERISTICS
184 5.A/D Converter Added the value of "Total error".
(1) 12-bit A/D Converter Electrical Total error value Min— Typ— Max+12 LSB
Characteristics
mELECTRICAL CHARACTERISTICS Corrected the value of "Zero transition voltage".
1gq | >AVD Converter Min AVRL+0.5LSB-20mV Max AVRL+0.5LSB+20mV
(1) 12-bit A/D Converter Electrical l
Characteristics Min AVRL-11.5LSB Max AVRL+12.5LSB
mELECTRICAL CHARACTERISTICS Corrected the value of "Full-scale transition voltage".
184 5.A/D C_onverter . Min AVRH-1.5LSB-20mV Max AVRH-1.5LSB+20mV
(1) 12-bit A/D Converter Electrical l
Characteristics Min AVRH-13.5LSB _Max AVRH+10.5LSB
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Page Section Change Results

The following sentences modified under the Table of Pin
description.

(Error)
*1: For the 1/O circuit types, see "ul/O CIRCUIT TYPE".
*2: For switching, see "I/O Port" in HARDWARE MANUAL.

(Correct)

*1: There is a restriction of pin functions. See "Pin Name" of
36 mPIN Description this table.

*2: not supported in 64pin

*3: not supported in 80pin

*4: not supported in 100pin

*5: not supported in 120pin

*6: not supported in 144pin

*7: not supported in 176pin

*8: For the 1/O circuit types, see "ul/O CIRCUIT TYPE".
*9: For switching, see "I/O Port" in HARDWARE MANUAL.

Remarks for Type | in "I/O Circuit Types" modified as follows:

(Error)

- 3V pad power supply (5V tolerant),
General-purpose /O port

- Output 4mA

39 ul/O Circuit Type - CMOS hysteresis input

(Correct)

- General-purpose /O port (5V tolerant)
- Output 4mA

- CMOS hysteresis input

Remarks for Type J in "I/O Circuit Types" modified as follows:

(Error)

- 3V pad power supply (5V tolerant),
Analog input,General-purpose I/O port

- Output 4mA

40 ul/O Circuit Type - CMOS hysteresis input

(Correct)

- Analog input, General-purpose I/O port (5V tolerant)
- Output 4mA

- CMOS hysteresis input
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Orig. of |Submission

Revision ECN Change Date

Description of Change

(1) 12-bit A/D Converter Electrical Characteristics:

Added the value of "Total error".
Total error value Min—- Typ- Max 12 LSB

Corrected the value of "Zero transition voltage".

Min AVRL+0.5LSB-20mV Max AVRL+0.5LSB+20mV
!

Min AVRL-11.5LSB Max AVRL+12.5LSB

Corrected the value of "Full-scale transition voltage".

Min AVRH-1.5LSB-20mV Max AVRH-1.5LSB+20mV
!

Min AVRH-13.5LSB Max AVRH+10.5LSB

Added the following description.

Parameter : Power supply current 1,AVCC*3

*3: The power supply current described only current value on A/D converter.
The total AVcc current value must be calculated the power supply current for
A/D converter and D/A converter.

Electrical Characteristics
7.D/A Converter:

Added the following description.
Parameter : Power supply current *1

*1: The power supply current described only current value on D/A
converter.The total Avce current value must be calculated the power supply
current for D/A converter and A/D converter.

Electrical Characteristics
6.Flash memory:

Parameter: Erase cycle*2/Data retain time
Deleted the following description.

Remarks :
"Temperature at writing/erasing Tj<+105°C"

Electrical Characteristics
7.D/A Converter:

Corrected the following description.
Parameter : Power supply current
Symbol IA Pin name AV¢c
Symbol IAH Pin name AV¢c

!
Symbol |A Pin name AVCC
Symbol IAH Pin name AVCC

Example Characteristics

Corrected the following description.
Watch mode

Ordering Information
Corrected the following description.
¢ ORDERING INFORMATION

!
o ORDERING INFORMATION MB91F52xxxB"
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