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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

128MHz

CANbus, CSIO, EBI/EMI, 12C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
111

1.0625MB (1.0625M x 8)
FLASH

64K x 8

104K x 8

3.7V ~ 5.5V

A/D 24x12b; D/A 1x10b
External

-40°C ~ 125°C (TA)
Surface Mount

144-LQFP

144-LQFP (20x20)
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<CSIO (Synchronous serial interface) >
¢ Full-duplex double buffering system, 64-byte transmission FIFO memory, 64-byte 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)
e Overrun error detection function is provided.
e Built-in chip selection function
e DMA transfer supported
<LIN interface (v2.1)>
¢ Full-duplex double buffering system, 64-byte transmission FIFO memory, 64-byte reception FIFO
memory
e LIN protocol revision2.1 supported.
e Master and slave systems supported
e Framing error and overrun error detection
o LIN synch break generation and detection; LIN synch delimiter generation
o Built-in dedicated baud rate generator
¢ An external clock can be adjusted by the reload counter.
e DMA transfer supported
<I*C >
o Supported for 4 channels: ch.0,ch.1,ch.3, and ch4.
¢ Full-duplex double buffering system, 64-byte transmission FIFO memory, 64-byte reception FIFO
memory
o Standard mode (Max. 100 kbps) / high-speed mode (Max. 400 kbps) supported
¢ DMA transfer supported (for transmission only)
e CAN controller (CAN): 3 channels
o Transfer speed: Up to 1Mbps
e 64-transmission/reception message buffering: 3 channels
¢ FlexRay controller: lunit(ch.A/ch.B)
¢ FlexRay Specifications Version 2.1 supported
o Up to 128 message buffers
¢ 8K bytes of message RAM
e Variable length of message buffers
o Each message buffer can be allocated as a part of reception buffer, transmission buffer or reception
FIFO memory
® Host access to the message buffer via input and output buffers
o Filtering for slot counter, cycle counter and channels
e Maskable interrupts are supported
® PPG: 16 bits x 24 channels
o Reload timer: 16 bits x 4 channels
¢ A/D converter (successive approximation type)
o 12-bit resolution: 3units(24 channels)
e Conversion time: 1 ps
o Free-run timer: 16 bits x 6 channels (1 channel can be selected for input capture, and 1 channel for output
compare.)
e Input capture: 16 bits x 8 channels (linked to the free-run timer)
o Output compare: 16 bits x 12 channels (linked to the free-run timer)
e Waveform generator: 2 units (12 channels)
® R/D converter: 1 channel (MB91F585LA/F586LA/F587LA/F585LC/F586LC/F587LC)
¢ 10-bit D/A converter: 1 channel (MB91F585LB/F586LB/F587LB/F585LD/F586LD/F587LD)
o Calibration: The hardware watchdog for CR oscillation drive
The CR oscillation frequency can be trimmed.
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MB91580S Series Product Lineup Comparison
o Memory size
MB91F583SG MB91F584SG MB91F585SG
ltems MB91F583SH MB91F584SH MB91F585SH
MB91F583SJ MB91F584SJ MB91F585SJ
MB91F583SK MB91F584SK MB91F585SK
Flash memory capacity (program) 256+64 Kbytes 384+64 Kbytes 512+64 Kbytes
Flash memory capacity (work) 64 Kbytes
RAM capacity (main) 32 Kbytes 48 Kbytes | 48 Kbytes
RAM capacity (backup) 8 Kbytes
e Function
MB91F583SG | MB91F583SH | MB91F583SJ | MB91F583SK
ltems MB91F584SG | MB91F584SH | MB91F584SJ | MB91F584SK
MB91F585SG | MB91F585SH | MB91F585SJ | MB91F585SK
On-chip PLL clock multiplication system
(Up to 32 times of multiplication)
System clock Minimum instruction execution time: 7.81ns
(128MHz, source oscillation 4MHz x 32 times of multiplication)
CR oscillation Provided
Osglllatlon stop feature Provided Provided Not provided Not provided
during stand-by
External bus interface Not provided
DMA transfer 8 channels
16-bit base timer 2 channels
Free-run timer 6 channels
Input capture 4 channels
Output compare 7 channels
Waveform generator 2 unit (7channels)
16-bit reload timer 4 channels
PPG 6 channels
External interrupt 7 channels
A/D converter 3 units (17 channels)
R/D converter Not provided
D/A converter Provided
Up/ down counter 2 channels
Multi-function serial
. 2 channels
interface
CAN 64msb x 1 channel (ch.0)
FlexRay 1%3}?1 Zb/ Zhl.g;lt Not provided 1%3}?1 Zb/ Zhl.g;lt Not provided
Software watchdog Provided
Hardware watchdog Provided
CRC generation 2 channels
Low-voltage detection reset
(Internal low-voltage Provided
detection)
Low-voltage detection reset
(External low-voltage Provided
detection)
Device package LQFP-64
Debug interface Built-in OCD (On Chip Debug Unit)

Note: For details on the MB91580S series, see the "MB91580M/S Series HARDWARE MANUAL".
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Pin No. Pin name o C'riu't Function
type
P037 General-purpose I/O port
22 ZINO D Up/ down counter ch.0 ZIN input pin
RDC W RDC phase W output pin
P040 General-purpose 1/O port
23 AINI D Up/ down counter ch.1 AIN input pin
RDC A RDC phase A output pin
P041 General-purpose I/O port
24 BIN1 D Up/ down counter ch.1 BIN input pin
RDC B RDC phase B output pin
P042 General-purpose 1/O port
25 ZIN1 D Up/ down counter ch.1 ZIN input pin
RDC Z RDC phase Z output pin
26 RDC_ACT J RDC operation status output pin
27 MAG_OUT I RDC excitation signal output pin
28 MAG_PLUS H RDC excitation external input pin +
29 MAG_MINUS H RDC excitation external input pin -
30 COS_ouT 1 RDC COS output pin
31 COS_MINUS H RDC COS input pin -
32 COS_PLUS H RDC COS input pin +
33 SIN_PLUS H RDC SIN input pin +
34 SIN_MINUS H RDC SIN input pin -
35 SIN_OUT I RDC SIN output pin
38 COS _IN H RDC COS coil earth leakage detection input pin
39 SIN IN H RDC SIN coil earth leakage detection input pin
41 AREF2 I RDC Aref output (AVcc0/2) pin
44 P060 D General-purpose 1/O port
MM Clock supervisor main clock missing output pin
45 Po61 D General-purpose 1/O port
IN6 16-bit input capture ch.6 external pulse input pin
P062 General-purpose I/O port
46 FRCKO D Free-run timer ch.0 external clock input pin
SCS40 Multi-function serial ch.4 serial chip select 0 I/O pin
P063 General-purpose 1/0 port
47 FRCK1 D Free-run timer ch.1 external clock input pin
SCS41 Multi-function serial ch.4 serial chip select 1 output pin
P064 General-purpose I/O port
48 FRCK2 D Free-run timer ch.2 external clock input pin
SCS42 Multi-function serial ch.4 serial chip select 2 output pin
P065 General-purpose 1/0 port
49 FRCK3 D Free-run timer ch.3 external clock input pin
SCS43 Multi-function serial ch.4 serial chip select 3 output pin
P066 General-purpose I/O port
50 FRCK4 D Free-run timer ch.4 external clock input pin
SCS3 Multi-function serial ch.3 serial chip select I/O pin
51 P067 D General-purpose 1/O port
FRCKS5 Free-run timer ch.5 external clock input pin
12 MB91F587LA_DS705-00012-2v0-E, August 22, 2014
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Pin No. Pin name Vo C'r?}“'t Function
type
124 P131 D General-purpose I/O port
ADTGO A/D converter ch.0 to ch.7 external trigger input pin
P132 General-purpose 1/O port
125 ADTGI1 D A/D converter ch.8 to ch.15 external trigger input pin
SCS1 Multi-function serial ch.1 serial chip select I/O pin
P133 General-purpose I/O port
126 ADTG2 D A/D converter ch.16 to ch.23 external trigger input pin
TX2 CAN transmission data 2 output pin
P134 General-purpose 1/O port
STOPWT FlexRay Stopwatch input pin
127 RX2 E CAN reception data 2 input pin
INT7 INT7 external interrupt input pin
IN7 16-bit input capture ch.7 external pulse input pin
110 DEBUGIF L DEBUG I/F pin
P136 General-purpose 1/O port
121 DTTIO D Waveform generator output stop signal input pin 0
MONCLK Clock monitor output pin
122 P137 D General-purpose I/O port
DTTI1 Waveform generator output stop signal input pin 1
40 AVCCO - *2
84 AVCC3 - A/D converter analog power supply
42 AVRHO - *2
52 AVRH1 - A/D converter upper limit reference voltage
62 AVRH?2 - A/D converter upper limit reference voltage
83 AVRH3 - A/D converter upper limit reference voltage
43 AVSS0 ) *3
AVRLO *3
AVSS1 A/D converter GND
33 AVRL1 ) A/D converter lower limit reference voltage
AVSS2 A/D converter GND
63 AVRL2 ) A/D converter lower limit reference voltage
% AVSS3 ) A/D converter GND
AVRL3 A/D converter lower limit reference voltage
130 C - External capacity connection output pin
18, 36,
133: Zg’& VCC5 - +5.0V power supply
144
1, 19,37,
73, 94,
108, 120, VSS - GND
129

N\

*1: For the I/O circuit types, see "m I/O circuit type".

*2: The MB91F585LB/F586LB/F587LB/F585LD/F586LD/F587LD do not use this pin. Connect it with the

VCCS pin.

*3: The MB91F585LB/F586LB/F587LB/F585LD/F586LD/F587LD do not use this pin. Connect it with the VSS

pin.
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Type Circuit Remarks
L Open drain I/O
M e With analog input, 12C,
Pull-up control general-purpose I/0 port
e CMOS level output
log=-3mA, Io;=3mA (at I’C
Pch JHP-ch output)
s — Digital output IOH:-Z/-SH’IA, IOLZZ/SmA (other
than above)
N-ch J e With 50 kQ pull-up resistor control
e CMOS hysteresis input
(0.7Vce/0.3Vece)
e Automotive input (0.8Vcc/0.5Vcc)
R
VI W— CMOS hysteresis input
@)-I>O*— Automotive input
Standby control
1
4['— Analog input
T
N ¢ With analog output,
Pull-up control general-purpose 1/0 port
e CMOS level output
Iop=-2/-4mA, 15 =2/4mA
P-ch P-ch |—|_ e With 50 kQ pull-up resistor control
I8 — Digital output e FlexRay input (0.7Vec/0.3Vee)
e Automotive input (0.8Vcc/0.5Vcce)
N-ch
R
VY @O—I>(}— FlexRay input
@O—I><}— Automotive input
Standby control
1
4|:|— Analog output
T
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B HANDLING PRECAUTIONS
Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly
affected by the conditions in which they are used (circuit conditions, environmental conditions, etc.). This
page describes precautions that must be observed to minimize the chance of failure and to obtain higher
reliability from your Spansion semiconductor devices.

1. Precautions for Product Design
This section describes precautions when designing electronic equipment using semiconductor devices.

e Absolute Maximum Ratings
Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature,
etc.) in excess of certain established limits, called absolute maximum ratings. Do not exceed these ratings.

e Recommended Operating Conditions
Recommended operating conditions are normal operating ranges for the semiconductor device. All the
device's electrical characteristics are warranted when operated within these ranges.

Always use semiconductor devices within the recommended operating conditions. Operation outside these
ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data
sheet. Users considering application outside the listed conditions are advised to contact their sales
representative beforehand.

e Processing and Protection of Pins
These precautions must be followed when handling the pins which connect semiconductor devices to power
supply and input/output functions.

(1) Preventing Over-Voltage and Over-Current Conditions
Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause
deterioration within the device, and in extreme cases leads to permanent damage of the device. Try to
prevent such overvoltage or over-current conditions at the design stage.

(2) Protection of Output Pins
Shorting of output pins to supply pins or other output pins, or connection to large capacitance can
cause large current flows. Such conditions if present for extended periods of time can damage the
device.
Therefore, avoid this type of connection.

(3) Handling of Unused Input Pins
Unconnected input pins with very high impedance levels can adversely affect stability of operation.
Such pins should be connected through an appropriate resistance to a power supply pin or ground pin.

e Latch-up
Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When
subjected to abnormally high-voltages, internal parasitic PNPN junctions (called thyristor structures) may
be formed, causing large current levels in excess of several hundred mA to flow continuously at the power
supply pin. This condition is called latch-up.

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but
can cause injury or damage from high heat, smoke or flame. To prevent this from happening, do the
following:

(1) Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should
include attention to abnormal noise, surge levels, etc.

(2) Be sure that abnormal current flows do not occur during the power-on sequence.

Code: DS00-00004-1Ea
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e 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 pin (MD[1:0])
Connect the MD[1:0] mode pin 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.

e During power-on
To prevent a malfunction of the voltage step-down circuit built in the device, set the voltage rising time to
have 50ps or longer (between 0.2V and 2.7V) 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. This
operation is not guaranteed.

e Treatment of R/D converter* and A/D converter power supply pins
Connect the pins to have AVCCO = AVCC3 = AVRHO = AVRH1=AVRH2=AVRH3=VCC and
AVSS0/AVRL0O=AVSS1/AVRL1=AVSS2/AVRL2=AVSS3/AVRL3=VSS even if the R/D converter* and
the A/D converter are not used.

¢ Note on using external clock
The external clock is unsupported.
External direct clock input cannot use.

¢ Power-on sequence of R/D converter* and A/D converter power supply analog inputs
Be sure to turn on the digital power supply (VCC5) first, and then turn on the R/D converter* and A/D
converter power supplies (AVCCO0*, AVCC3, AVRHO*, AVRH1, AVRH2, AVRH3, AVRL0O*, AVRLI,
AVRL2, AVRL3) and analog inputs (MAG_PLUS*, MAG MINUS*, COS_PLUS*, COS_MINUS*,
SIN PLUS*, SIN MINUS*, COS_IN*, SIN IN*, ANO to AN23). Also, turn off the R/D converter* and
A/D converter power supplies (AVCCO0*, AVCC3, AVRHO*, AVRH1, AVRH2, AVRH3, AVRLO*, AVRLI,
AVRL2, AVRL3) and analog inputs (MAG_PLUS*, MAG MINUS*, COS_PLUS*, COS_MINUS*,
SIN PLUS*, SIN MINUS*, COS_IN*, SIN IN*, ANO to AN23) first, and then turn off the digital power
supply (VCCS). When the AVRHO*, AVRH1, AVRH2, and AVRH3 pin voltages are turned on or off, they
must not exceed AVCCO* and AVCC3. Even if a common analog input pin is used as an input port, its input
voltage must not exceed AVCCO* or AVCC3. (However, the analog power supply voltage and digital power
supply voltage 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.

*: MB91F585LA/F586LA/F587LA/F585LC/F586LC/F587LC only

August 22, 2014, MB91F587LA_DS705-00012-2v0-E

35



N

SPANSION
DataSheet A
Address offset value/Register name
Address 0 | 1 +2 | 3 Block
001194, IPCP4[R] H,W IPCP5[R] HLW
00000000 00000000 00000000 00000000 Input capture 4/5
001198, ICS45[R/W] B,H,W ] ]
—————— 00 00000000
00119C,, IPCP6[R] H,W IPCP7[R] H,W
00000000 00000000 00000000 00000000 Input capture 6/7
0011A0; ICS67[R/W] B,H,W ] ]
—————— 00 00000000
DTSR[R/W]
0011A4y B,HW - - - DTTI selection
—————— 10
0011A8, TMRRO[R/W] H,W TMRRI[R/W] H,W
00000000 00000001 00000000 00000001
TMRR2[R/W] H,W
00HIACy 00000000 00000001 ) i
DTSCRO[R/W] DTSCRI1[R/W] DTSCR2[R/W]
0011B0y B.H,W B.H,W B.HW -
00000000 00000000 00000000 Waveform
DTIRO[R/W] DTMNSO[R/W]
0011B4y, i B.H,W i B.H,W generator 0/1/2
000000-- 00---000
SIGCR10[R/W] SIGCR20[R/W]
0011B8y - B,HW - B,HW
00000000 000000-1
0011BCy; OOOO(I)’(I)SSO[R/W] B,H,W
0011C0, TMRR3[R/W] H,W TMRR4[R/W] H,W
00000000 00000001 00000000 00000001
TMRR5[R/W] H,W
0011CAy 00000000 00000001 ) )
DTSCR3[R/W] | DTSCR4[R/W] | DTSCR5[R/W]
0011C8y B,HW B,HW B,HW -
00000000 00000000 00000000 Waveform
DTIR1[R/W] DTMNSI[R/W]
0011CCy, i BH.W i B.H.W generator 3/4/5
000000-- 00---000
SIGCR11[R/W] SIGCR21[R/W]
0011DO0y - B.H,W - B.HW
00000000 000000-1
00114, OOOO(I))(I)SS 1[R/W] B.H,W
0011D8y - - - -
ADTSS[R/W]
0011DCy B.HW - - -
------- 0
0011E0; ADTSE[R/W] B.H,W
———————— 00000000 00000000 00000000 12-bit A/D
0011E4, ADCOMPO/ADCOMPBO[R/W] H,W | ADCOMP1/ADCOMPBI[R/W] H,W converter
00000000 00000000 00000000 00000000
0011ES, ADCOMP2/ADCOMPB2[R/W] H,W | ADCOMP3/ADCOMPB3[R/W] H,W
00000000 00000000 00000000 00000000
0011EC,, ADCOMP4/ADCOMPB4[R/W] H,W | ADCOMP5/ADCOMPB5[R/W] H,W
00000000 00000000 00000000 00000000
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Address 0 | 1 +2 | 3 Block
002158y
00215Cy ) )
(())(())?1231:{ Reserved (IF2 data mirror)
002168y
| - -
00217Cy
002180, TREQR21[R] B,H,W TREQRI11[R] B,H,W
00000000 00000000 00000000 00000000
002184, TREQR41[R] B,H,W TREQR31[R] B,H,W
00000000 00000000 00000000 00000000
002188y - -
00218Cy - -
002190, NEWDT21[R] B,H,W NEWDTI11[R] B,H,W
00000000 00000000 00000000 00000000
NEWDT41[R] B,H,W NEWDT31[R] B,H,W
002194y 00000000 E)O%)OOOOO 00000000 E)O:(l)OOOOO CAN1
002198, ] } 64msb
00219Cy - -
0021A0, INTPND21[R] B,H,W INTPND11[R] B,H,W
00000000 00000000 00000000 00000000
0021 A4, INTPND41[R] B,H,W INTPND31[R] B,H,W
00000000 00000000 00000000 00000000
0021A8y - -
0021ACy - -
0021B0, MSGVAL21[R] B,H,W MSGVALI11[R] B,H,W
00000000 00000000 00000000 00000000
0021B4; MSGVAL41[R] B,H,W MSGVAL31[R] B,H,W
00000000 00000000 00000000 00000000
0021B8y - -
0021BCy - -
0021C0y
| - -
0021FCy
002200, CTRLR2[R/W] B,H,W STATR2[R/W] B,H,W
———————— 000-0001 -------- 00000000
002204 ERRCNT2 [R] B,H,W BTR2[R/W] B,H W
00000000 00000000 -0100011 00000001
002208, INTR2[R] B,H,W TESTR2[R/W] B,H,W
00000000 00000000 | e X00000--
BRPER2[R/W] B,HW
00220C, | 0000 -
002210, IF1ICREQ2[R/W] B,H,W IF1ICMSK2[R/W] B,H,W
0---m-- 00000001 | emmmmeee 00000000 CAN 2
002214, IFIMSK22[R/W] B,H,W IFIMSK12[R/W] B,H,W 64msb
11-11111 11111111 11111111 11111111
002218, IF1ARB22[R/W] B,H,W IF1ARB12[R/W] B,HW
00000000 00000000 00000000 00000000
IFIMCTR2[R/W] B,H,W
00221C, 00000000 0---0000 )
002220, IF1IDTA12[R/W] B,H,W IF1DTA22[R/W] B,H,W
00000000 00000000 00000000 00000000
002224, IF1IDTB12[R/W] B,H,W IF1DTB22[R/W] B,H,W
00000000 00000000 00000000 00000000
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002228,
00222Cy ) )

(())(()éég(z)tl:l Reserved (IF1 data mirror)

002238y

00223Cy i )

002240, IF2CREQ2[R/W] B,H,W IF2CMSK2[R/W] B,H,W

0------- 00000001 | emmeeeee 00000000

002244, IF2MSK22[R/W] B, H.W IF2MSK12[R/W] B,H,W
11-11111 11111111 11111111 11111111

002248, IF2ARB22[R/W] B, H,W IF2ARB12[R/W] B, H W
00000000 00000000 00000000 00000000

I[FE2MCTR2[R/W] B.H,W

00224Cy 00000000 0---0000 )

002250, IF2DTA12[R/W] B.HW IF2DTA22[R/W] B, HW
00000000 00000000 00000000 00000000

002254, IF2DTBI12[R/W] B,H,W IF2DTB22[R/W] B,H,W
00000000 00000000 00000000 00000000

002258,

00225Cy ) )

%%éézgi Reserved (IF2 data mirror)

0022684

| - -

00227Cy

002280, TREQR22[R] B,H,W TREQRI2[R] B,.H,W CAN 2
00000000 00000000 00000000 00000000 64msb

002284, TREQR42[R] B,H,W TREQR32[R] B,.H,W
00000000 00000000 00000000 00000000

002288y - -

00228Cy - -

002290, NEWDT22[R] B,H,W NEWDTI12[R] B,H,W
00000000 00000000 00000000 00000000

002294, NEWDT42[R] B,H,W NEWDT32[R] B,H,W
00000000 00000000 00000000 00000000

002298y - -

00229Cy - -

002240, INTPND22[R] B,H,W INTPNDI12[R] B,H,W
00000000 00000000 00000000 00000000

00224, INTPND42[R] B,H,W INTPND32[R] B,H,W
00000000 00000000 00000000 00000000

0022A8y - -

0022ACy - -

002280, MSGVAL22[R] B,H,W MSGVALI12[R] B,H,W
00000000 00000000 00000000 00000000

002284, MSGVAL42[R] B,H,W MSGVAL32[R] B,H,W
00000000 00000000 00000000 00000000

0022B8y - -

0022BCy - -

0022C0y

| - - - -

0022FCy
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Address 0 | 1 g+2 | 3 Block
0001004, TMRLRAI[R/W] H TMRI1[R] H
XX XXXXXX XXXXXXXX XX XXXXXX XXXXXXXX Reload timer 1
000104y, TMRLRBI1[R/W] H TMCSRI1[R/W] B,HW
XX XXXXXX XXXXXXXX 00000000 0-000000
000108 TMRLRA2[R/W] H TMR2[R] H
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX Reload timer 2
00010C TMRLRB2[R/W] H TMCSR2[R/W] B.H,W
H XXXXXXXX XXXXXXXX 00000000 0-000000
000110 TMRLRA3[R/W] H TMR3[R] H
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX Reload timer 3
000114 TMRLRB3[R/W] H TMCSR3[R/W] B,H,W
H XXXXXXXX XXXXXXXX 00000000 0-000000
000118y
| - - - - Reserved
00011Cy
IRPROH[R] B,H,W | IRPROL[R] B,H,W [IRPR1H[R] B,H,W | IRPR1L[R] B,H,W
000120y 00—emmv 00wemme- 00mmee |l
IRPR2H[R] B,H,W | IRPR2L[R] B,H,W [IRPR3H[R] B,H,W | IRPR3L[R] B,H,W
000124y
———————— 0000---- 00------ 00------
000128, IRPR4H[R] B,H,W | IRPR4L[R] B,H,W [ IRPR5H[R] B,H,W | IRPR5L[R] B,H,W
00------ 000000-- 00------ 00------
00012Cy, IRPR6H[R] B,H,W | IRPR6L[R] B,H,W [IRPR7H[R] B,H,W | IRPR7L[R] B,H,W
000000-- 000000-- 000000-- 000000--
000130y, IRPR8H[R] B,H,W | IRPRSL[R] B,H,W [IRPR9H[R] B,H,W | IRPRIL[R] B,H,W
000000-- 00------ 00------ 00------
IRPR10H[R] IRPRI0OL[R] IRPR11H[R] IRPRI11L[R]
000134y B.HW B,H,W B,H,W B,H,W Interrupt request
00------ 00------ 00------ 0000000- batch read
IRPR12H[R] IRPRI12L[R] IRPR13H[R] IRPR13L[R] register
000138y B,H,W B,HW B,HW B,HW
0000000- 00000000 00000000 00000000
IRPR14H[R] IRPRI14L[R] IRPR15H[R] IRPRI15L[R]
00013Cy B,H.W B,HW B,HW B,H,W
00------ 00------ 00000000 00000---
IRPR16H[R] IRPR16L[R] IRPR17H[R] IRPR17L[R]
000140 4 B.HW B,HW B,HW B,H,W
00------ 00------ 00------ 00------
IRPR18H[R] IRPR18L[R]
000144 B.HW B,H,W - -
00------ 000000--
000148y
| - - - - Reserved
0001FCy
0002004, PCNO[R/W] B,H,W PCSRO[W] HW
00000000 000000-0 XXXXXXXX XXXXXXXX PPGO
000204 PDUTO[W] HW PTMRO[R] H,W
H XXXXXXXX XXXXXXXX 11111111 11111111
000208y, PCNI1[R/W] B, HW PCSRI1[W] H,W
00000000 000000-0 XX XXXXXX XXXXXXXX PPGI
00020Cy; PDUTI[W] HW PTMRI1[R] H,W
XX XXXXXX XXXXXXXX T1111111 11111111
0002104, PCN2[R/W] B, HW PCSR2[W] H,W
00000000 000000-0 XX XXXXXX XXXXXXXX PPG2
000214y, PDUT2[W] HW PTMR2[R] H,W
XX XXXXXX XXXXXXXX T1111111 11111111
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Address = Address:;ffset vaIue/Regl-f;er name = Block
000588y
| - - - - Reserved
00058Cy
PMUSTR [R/W] | PMUCTLR[R/W] |PWRTMCTL[R/W]
000590y B,H,W B,H,W B,H,W -
0-----1X 0-00---- | = - 011
PMUINTF1[R/W] | PMUINTF2[R/W] PMU
000594y - B,HW B,HW -
00000000 -00-----
000598y - - - -
00059Cy - - - -
0005A04
| - - - - Reserved
0005FCy
ASRO[R/W]W
000600, 00000000 00000000 -------- 1111-001
000604y, ASRI[R/W]W
XXXXXXXX XXXXXXXX -------- XXXX-XX0 External bus
000608y, ASR2[R/W]1W interface [S]
XXXXXXXX XXX XXXXX -------- XXXX-XX0
00060Cy; ASR3[R/W]W
XXXXXXXX XXX XXXXX -------- XXXX-XX0
000610y
| - - - - Reserved[S]
00063Cy
000640y ACRO[R/W] “(])O——OO——
ACRI[R/W]W
000644, XX--XX-- External bus
000648, ACR2[R/W] \;’X“XX“ interface [S]
00064Cy ACR3[R/W] ¥X——XX——
0006504
| - - - - Reserved[S]
00067Cy
AWRO[R/W]W
000680y ----1111 00000000 11110000 00000-0-
000684y, AWRI[R/W]W
- X XXX XXX XXXXX XXXXXXXX XXXXX-X- External bus
0006884, AWR2[R/'W]W interface [S]
- X XXX XXX XXXXX XXXXXXXX XXXXX-X-
00068C;; AWR3[R/W]W
- X XXX XXX XXXXX XXXXXXXX XXXXX-X-
000690y
| - - - - Reserved[S]
0006BCy
0006C0y, DMARO[R/W] }7_\/“0000
DMARI[R/W] W
0006C4s ----0000 External bus
00068y, DMAR2[R/W] XV“OOOO interface [S]
0006CC;, DMAR3[R/W] }7_\/“0000
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Address = /|Address+c;ffset vaIue/Regl-f;er nam|e = Block
002114, IFIMSK21[R/W] B.H,W IFIMSK11[R/W] B,H,W
11-11111 11111111 11111111 11111111
002118, IF1IARB21[R/W] B.H,W IF1IARB11[R/W] B,H,W
00000000 00000000 00000000 00000000
IFIMCTRI1[R/W] B,H,W
00211Cy 00000000 0---0000 )
002120, IF1IDTA11[R/W] B,H,W IF1IDTA21[R/W] B,H,W
00000000 00000000 00000000 00000000
002124, IFIDTB11[R/W] B.H,W IFIDTB21[R/W] B,H,W
00000000 00000000 00000000 00000000
002128y
00212Cy ) )
%%22113331:[ Reserved (IF1 data mirror)
002138y,
00213Cy ) )
002140, IF2CREQI[R/W] B,H,W IF2CMSK1[R/W] B,H,W
) S— 00000001 | e 00000000
002144, IF2MSK21[R/W] B.H,W IF2MSK11[R/W] B,H,W
11-11111 11111111 11111111 11111111
002148, IF2ARB21[R/W] B.H,W IF2ARB11[R/W] B,H,W
00000000 00000000 00000000 00000000
IF2MCTRI1[R/W] B,H,W
00214Cx 00000000 0---0000 )
002150, IF2DTA11[R/W] B.H,W IF2DTA21[R/W] B,H,W
00000000 00000000 00000000 00000000
IF2DTB11[R/W] B.H,W IF2DTB21[R/W] B,H,W
002154y 00000000 00000000 00000000 00000000 CAN1
002158, 64msb
00215Cy ) )
%%2211231:[ Reserved (IF2 data mirror)
002168y
| - -
00217Cy
002180, TREQR21[R] B,H,W TREQRI11[R] B,H,W
00000000 00000000 00000000 00000000
002184, TREQR41[R] B,H,W TREQR31[R] B,H,W
00000000 00000000 00000000 00000000
002188y - -
00218Cy - -
002190, NEWDT21[R] B,H,W NEWDTI1[R] B,H,W
00000000 00000000 00000000 00000000
002194, NEWDT41[R] B,H,W NEWDT31[R] B,H,W
00000000 00000000 00000000 00000000
002198y - -
00219Cy - -
00210, INTPND21[R] B,H,W INTPND11[R] B,H,W
00000000 00000000 00000000 00000000
0021 A4, INTPND41[R] B,H,W INTPND31[R] B,H,W
00000000 00000000 00000000 00000000
0021A8y - -
0021ACy - -
002180, MSGVAL21[R] B,H,W MSGVALI11[R] B,H,W
00000000 00000000 00000000 00000000
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A. Recommended operating conditions, Vec=5.0V+10%, Vgs= ss=0.
(Ta: R ded i diti Vee=5.0V+10%, Vgs= AVs=0.0V)

Parameter

Symbol

Pin name

Conditions

Value

Min

Typ

Max

Unit

Remarks

Input Leak
Current

IIL

All input pins

Vee= AVCCZS.SV
Vs < Vi<V

-5

+5

LA

Pull-up
resistance

RUPI

RSTX, NMIX

25

100

kQ

RUPZ

P000 to P007,
P010 to PO17,
P020 to P027,
P030 to P037,
P040 to P042,
P043 to P047",
P050 to P057",
P060 to P067,
P070 to PO77,
P080 to P087,
P090 to P097,
P100 to P107,
P110 to P117,

P120 to P127,
P130 to P134,
P136 to P137

When pull-up
resistance is
selected

25

100

kQ

Input
Capacitor

CIN

Other than VCC,
VSS, AVCC,
AVSS,

C

15

pF

*: Only available with MB91F585LB/F586LB/F587LB, MBI1F585LD/F586LD/F587LD
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(TA: Recommended operating conditions, Vcc=5.0V+10%, Vss= AVss=0.0V)

i o Value .
Parameter | Symbol Pin Conditions , Unit Remarks
name Min | Typ | Max
CPU sleep
Iccs Fep=128MHz, - 46 68 | mA |*1,*2,*3,*4
Fcpp:32MHZ
Bus sleep
Icens Fep=128MHz, - 31 54 | mA |*1,*2,%*3,*4
Fcpp:32MHZ
When using external clock*6
Clock mode - 12 18 mA TAZZSOC, *1, *2’ *3, *4
Iecr 4MHz source -
oscillation ) 57 133 | mA When using crystal
’ ’ Tx=25°C, *1, *2, *3, *4
When using external clock*6
Power supply VCCs - 0.7 | 0.8 | mA T.=25°C. *3. %4
current V&fh - 1
Clock mode en using crysta
- 22 | 2. mA
1 shutdown > T,=25°C, 3, *4
ceTs 4MHz source 03 | 04 | maA When using external clock*6
oscillation ) : TA=25°C, *1, *2
When using crystal
- 1.8 | 1.9 | mA T,=25°C, *1, %2
- 1.0 | 1.6 | mA |T,=25°C, *3, *4
Iccn STOP mode S
- 0.6 | 1.1 | mA |Tx=25°C, *1, *2
I STOP mode - 0.5 | 0.6 | mA |T,=25°C, *3, *4
cons shutdown - 101 | 02 | mA |T,=25°C, *1, *2

*1: MBI1F585LA/FS86LA/F587LA

*2: MBIO1F585LB/F586LB/F587LB

*3: MBI91F585LC/F586LC/F587LC

*4: MBI1F585LD/F586LD/F587LD

*6: The power supply current is the current value when the external clock is supplied from the X1 pin. Note that
the power supply current value when using the external clock is different from that using the oscillator.
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< tscve >
\/ V
SCK / OH >
VoL
tsovhi tsLowvi
SOT VoH ><LV0H
VoL VoL
| — >
tivshi tshixi
V,
SIN IH ViH
V||_ VIL
Master Mode
< tsHsL > |- tsLsH —>
avs Vi ViH
SCK Vi X( Vi Vi A
. tr tr tsLove
— — |—>
sSoT VoH ><LV0H
VoL VoL
- —-1 >
tivsHe tsHixe
SIN ><V|H ViH
V|L VIL
*: Changes when writing to TDR register
Slave Mode

136 MB91F587LA_DS705-00012-2v0-E, August 22, 2014



N\

SPANSION-®
A N DataSheet
tcsp
—+ m
SCS output / f
tcssi teshi
o Xy e/
(Normal Sync transfer)
soT \ X X >< /
(SPI compatible)
Master Mode
tcspE
= N[ >
SCS input / \ I/
|
tcsHe

tcsse
toee

o ST T

tose

transfer) < >

y
SOT >< >< >< /
(SPI compatible) -

Slave Mode
SCSx output \ lscc
A
SCSy output 7
SCK output \
N~

Clock switching example by master mode round operation (x,y=0,1,2,3)
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(4-1-8) When the serial chip select is used (SCSCR:CSEN=1)
¢ Serial clock output signal detect level "L"(SMR,SCSFR:SCINV=1)

o Serial chip select inactive level "L"(SCSCR,SCSFR:CSLVL=0)

N

SPANSION
A\

(Ta: Recommended operating conditions, Ve =5.0V£10%, Vgs=AVs=0.0V)

. - Value .
Parameter | Symbol Pin name Conditions - Unit | Remarks
Min Max
ScsST=sck t . SCK1 to SCK4, coio | teeeso | s
setup time eSS 1SCK3_1,SCK4 1, Cssu cssu
SCS1 to SCS3,
SCK ¥ = SCS ¥ SCS3 1, “ “
hold time tesul SCS40 to SCS43 Mas(tier tesup -0 tesup -0 ns
mode
SCS40 1 to SCS43 1
= = CLZSOpF
SCS1 to SCS3,
SCS SCS3 1, -50+5tcpp +50+5tcpp
. tespr ) *3 ns
deselect tlme SCS40 to SCS43 +tCSDS +tCSDS
SCS40 1 to SCS43 1
SCST = SscKk T SCK1 to SCK4
. t ’ teppt -
setup time CSSE | SCK3 1,8CK4 1, 3terrt30 ns
SCS1 to SCS3,
SCK = SCS ¢ . SCS3 1, 0
hold time CSHE | 3(CS40 to SCS43 - ns
SCS40 1 to SCS43 1
SCS1 to SCS3,
SCS SCS3 1 Slave mode
. - + -
deselect time tese SCS40 to SCS43 C.=50pF 3terpt30 ns
SCS40 1 to SCS43 1
SCS T = SOT . SCS1 to SCS3, ] 40 s
delay time DSE15CS3 1,
SCS40 to SCS43
SCS{ = SOT SCS40 1 to SCS43 1, 0
delay time DEE | SOTO to0 SOTA, - ns
SOT3_1,S0T4 1
SCK1 to SCK4, Master
SCK3 1,SCK4 1, mode
SCK T=scs T SCS1 to SCS3
. . t. ’ teppt teppt
clock switch time €€ Ises3 1, rounfil 3teppt0 3tepptS0 | ms
operation
SCS40 to SCS43 C.—500F
SCS40 10 SCS43_1 L0P

*1: tessy =SCSTR:CSSU7-0 x Serial chip select timing operation clock
*2: tcsup=SCSTR:CSHD7-0 x Serial chip select timing operation clock
*3: tcsps=SCSTR:CSDS15-0 x Serial chip select timing operation clock

For details of *1, *2 and *3 above, see Hardware Manual.

Notes:

o This is the AC characteristic in CLK synchronized mode.
¢ C_ is the load capacitance applied to pins during testing.

e The maximum baud rate is limited by the internal operation clock used and other parameters.
See Hardware Manual for details.
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SDA

i

.

tSUSTA

7

tsupat
tiow
sct | N i _R
N ¥ -
tHosTA thuopar  thien

t HDSTA

\

A 4

tBUF

tsusto

A
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Page Section Change Results
ZEAL(];:CC{FICAL' CHARACTERISTICS The specifications of tcssi, tesurand tespy are corrected.
. aracteristics
(4) Multi-function Serial “tesst
(4-1) CSIO timing (SMR:MD2-0="010"b) Min: -50-tessy”!
(4-1-5) When the serial chip select is used Max: +0-tegsy”!
(SCSCR:CSEN=1)
o Serial clock output signal detect level "H" Min: tCSSU:llJrO
(SMR,SCSFR:SCINV=0) Max: tessy +50
o Serial chip select inactive level "H"
(SCSCR,SCSFR:CSLVL=1) “tesur .
Min: +O+tCSHD 2
. *2
(4-1-6) When the serial chip select is used Max: +50+tcsun
(SCSCR:CSEN=1) i lt .50
. . e m: tcsup -
o Serial clock output signal detect level "L Max: tesp 2H0
(SMR,SCSFR:SCINV=1)
e Serial chip select inactive level "H"
137,139, (SCSCR,SCSFR:CSLVL=1) “Lesor
141,143 ’ : Min: -50+tcsps
. *3
(4-1-7) When the serial chip select is used Max: +50+tcsps
(SCSCR:CSEN=1) Min: -50+Steprtesps™
o Serial clock output signal detect level "H" Max: +50+5tcpptesps
(SMR,SCSFR:SCINV=0)
e Serial chip select inactive level "L"
(SCSCR,SCSFR:CSLVL=0)
(4-1-8) When the serial chip select is used
(SCSCR:CSEN=1)
o Serial clock output signal detect level "L"
(SMR,SCSFR:SCINV=1)
o Serial chip select inactive level "L"
(SCSCR,SCSFR:CSLVL=0)
The explanatory note *1 is corrected.
*1: R and C represent the pull-up resistance and load capacitance of the SCL
.ELECTRICAL. C.HARACTERISTICS and SDA output lines, respectively. VP shows that the power supply voltage
146 4. AC Characteristics of the pull-up resistor and IOL shows the VOL guarantee current.
(4) Multi-function Serial pul-up | £ :
20 tirmi . _0="100"
(4-4) C timing (SMR:MD2-0="100"b) *1: R and C, represent the pull-up resistance and load capacitance of the
SCL and SDA output lines, respectively. VP shows that the power supply
voltage of the pull-up resistor and IOL shows the VOL guarantee current.
Item name is changed.
162 ;E;ifiTnl:Iiﬁrl;, CHARACTERISTICS (1) Main Flash
(1) Electrical Characteristics
The remark of " Erase cycle™ / Data retention time " is corrected.
162 mELECTRICAL CHARACTERISTICS T?mp‘;roat},‘re at writing/erasing
7. Flash memory Ty <+105°C *3
Average temperature To=+85°C
!
Average temperature Ty=+85°C ™
aELECTRICAL CHARACTERISTICS The remark of " Amplitude” of "Resolver response signal™' " is added.
164
8. R/D Converter More than 2Vp-p
165-168 mEXAMPLE CHARACTERISTICS "mEXAMPLE CHARACTERISTICS" is newly added.
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