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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

832KB (832K x 8)

FLASH

64K x 8

72K 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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Pull-up control

— Digital output

@O—DO'— CMOS hysteresis input

@O—D&— Automotive input

Standby control

L
4|:|— D/A converter output
T

general-purpose /0 port
e CMOS level output
IOH:-Z/-SmA, IOL:2/5mA
e With 50 kQ pull-up resistor control
e CMOS hysteresis input
(0.7Vcce/0.3Vece)
¢ Automotive input (0.8Vcc/0.5Vcec)

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

SPANSION
DataSheet A
Type Circuit Remarks
o ¢ With analog output,
Pull-up control general-purpose 1/O port
e CMOS level output
log=-2/-4mA, Io;=2/4mA
P-ch P-ch |—|_ e With 50 kQ pull-up resistor control
— Digital output e FlexRay input (0.7Vcc/0.3Vcec)
i During standby, the input value
N-ch J retains the previous value.
e Automotive input (0.8Vcc/0.5Vcce)
During standby, the input value
retains the previous value.
R
VY W— FlexRay input
@O—D&— Automotive input
Standby control
L
4|:|— Analog output
T
P e With D/A converter output,
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B HANDLING DEVICES

The latch-up prevention and pin processing are explained below.

¢ 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 supplies (AVCCO0*, AVCC3, AVRHO*, AVRH1, AVRH2, AVRH3) and analog input
must not exceed the digital power supply (VCCS5) when the power supply to the analog system is turned on
or off.
In the correct power-on sequence, turn on the digital power supply voltage (VCCS5) and analog power
supply voltages (AVCCO*, AVCC3, AVRHO*, AVRH1, AVRH2, AVRH3) simultaneously. Alternatively,
turn on the digital power supply voltage (VCCS) first, and then turn on the analog power supplies (AVCCO*,
AVCC3, AVRHO*, AVRH1, AVRH2, AVRH3).

*: MBO1F585LA/F586LA/FS87LA/F5S85LC/F586LC/F587LC only

¢ Treatment of unused pins
If unused input pins are left open, they may cause a permanent damage to the device due to device
malfunction or latch-up. Connect a 2kQ or higher resistor to each of unused input pins for pull-up or
pull-down processing.
Also, if I/O 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.

e 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
below, 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.

Power Supply Input Pins

Vss

f
" Sooh ] "

Vee Vec jf“

it

0o

LT T O L1 O
. :

The power supply pins should be connected to VCC and VSS 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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B BLOCK DIAGRAM

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

| Regulator | FR81s CPU core
| Power-on reset | ( MPU )
I CR oscillator I Instruction Data

] ]

Debug Interface

XBS Crossbar Switch

Y
XBS

1 1

RAM Flash p,
Main Flash/WorkFlash =
From Master a
To Slave | On-chip bus_Layer 2 o
b 2
From Master %
To Slave | On-chip bus _Layer 1 &
(e}
—
RAMECC/Diagnosis
(XBS-RAM)
- DMAC
Flash control register
Bus di is register
us diagnosis register ﬁ ; . Bus
CAN (3ch) ___|{mmm) Peripheral bus bridge performance
» - counter
FlexRay (1unit) H
Bus bridge 32
Operating
VAN mode register
RX0-2, RAMECC / BackUp %
TX0-2 Diagnosis RAM MDO,MD1,P127

RXDA-B,TXDA-B,
TXENA-B,STOPWT

M

AINO-1, BINO-1,

Asynchronous bus bridc
(PCLK1 ¢ PCLK2)

A

A
—_FlexRay/RDC clock control =)

L

CAN prescaler

16-bit peripheral bus
32-bit peripheral bus

1/0 port setting

| WDT1 calibration

U/D counter (2ch)

Asynchronous bus bridge

(PCLK1 ¢ PCLK2)

Multi-function serial interface (5ch) |<—>
SOTO0-4, SINO-4,
-4,

SCK0-4,
SC81-3,8CS3_1,
SCS40-43,
SCS40_1-SCS43_1

I DTTIO-1,RTOO-11
I FRCKO0-5
I INO-7

Output compare (12ch) |

I ADTGO0-2,AN0-23

CRC

Waveform generator (12ch)

Free-run timer (6ch)

Input capture (8ch)

A/D converter

R/D converter |

SIN_PLUS,SIN_MINUS,
COS_PLUS,COS_MINUS,
MAG_PLUS MAG_MINUS,

SIN_IN,COS_IN,AREF2,

SIN, OUTCOS OUT MAG_OUT,
RDC_ACT,RDC_U,RDC_V,RDC_W,

Hod O/ 1

RDC_ARDC_B,RDC_Z

ZINO-1
Reload ti 4ch
‘g TINO-3, TOT0-3 cload imer ( < ) I@
o
o Wﬁ Base timer (2ch) K=
TRGO-5, PPG0-23 | PPG (24Ch) Iﬁ
<—| Clock Monitor |<=> Bus bridge
MONCLK (32-bit — 16-bit)
AV 4
\4 A
| Interrupt request batch read |<=> <=u
| Generation/clear of DMA transfer request |<=> <=u

| Watchdog timer (SW and HW) |<=>

| Delay interrupt

| Interrupt controller

Clock control register
(frequency dividing setting)

Reset control register
Low-power consumption setting register v

11

RSTX

External interrupt input (8ch)

I INTO-7

Input cut-off

Clock Supervisor

I inhibiting signal
MM

CR oscillation (trimming)

NMI

[f—=

Clock control

(clock setting, main timer, PLL timer)

NMIX

Shutdown control

Regulator control

Low-voltage detection (external
power supply low-voltage detection)

Low-voltage detection (internal
power supply low-voltage detection)
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Address offset value/Register name
Address 0 | 1 +2 | 3 Block
000278, PCNI15[R/W]B.H,W PCSR15[W] HW
00000000 000000-0 XXXXXXXK XXXXXXXX PPG15
00027, PDUT15[W] H,W PTMRI15[R] H W
XXXXXXXX XXXXXXXX 11111111 11111111
000280, PCN16[R/W] B,H,W PCSR16[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX T
000284, PDUT16[W] H,W PTMRI16[R] HW
KXXXXXXXK XXXXXXXX 11111111 11111111
000288, PCN17[R/W] B,H,W PCSR17[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX e
00028C,, PDUT17[W] H,W PTMRI17[R] H,W
KXXXXXXXK XXXXXXXX 11111111 11111111
000290, PCN18[R/W] B,H,W PCSRI8[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX PPGIS
000294, PDUTI18[W] H,W PTMRI18[R] H,W
XXXXXXXK XXXXXXXX 11111111 11111111
000298, PCNI19[R/W] B,H,W PCSR19[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX PPG19
00029C;, PDUTI19[W] H,W PTMRI19[R] HW
XXXXXXXX XXXXXXXX [1111111 11111111
000240, PCN20[R/W] B,H,W PCSR20[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX PPG0
0002Ad,, PDUT20[W] H,W PTMR20[R] H,W
XXXXXXXX XXXXXXXX [1111111 11111111
0002A8,, PCN21[R/W] B,H,W PCSR21[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX PRI
0002AC,, PDUT21[W] H,W PTMR21[R] HW
XXXXXXXX XXXXXXXX [1111111 11111111
0002B0,, PCN22[R/W] B,H,W PCSR22[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX —
0002B4, PDUT22[W] H,W PTMR22[R] H,W
KXXXXXXXK XXXXXXXX 11111111 11111111
0002B8,, PCN23[R/W] B,H,W PCSR23[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX T
0002BC,, PDUT23[W] H,W PTMR23[R] H,W
KXXXXXXXK XXXXXXXX 11111111 11111111
0002C0,, GTRSO[R/W] B,H,W GTRSI[R/W] B,H,W
-0000000 -0000000 -0000000 -0000000
0002C4,, GTRS2[R/W] B,H,W GTRS3[R/W] B,H,W
-0000000 -0000000 -0000000 -0000000
00023, GTRS4[R/W] B,H,W GTRS5[R/W] B,H,W
-0000000 -0000000 -0000000 -0000000
GTRS6[R/W] B,H,W GTRS7[R/W] B,H W
0002CCy -ooooo[oo -01)00000 -00000[00 -02)00000 PPG Control
000200, GTRSS8[R/W] B,H,W GTRS9[R/W] B,H,W
-0000000 -0000000 -0000000 -0000000
0002D4; GTRS10[R/W] B,H,W GTRS11[R/W] B,H,W
-0000000 -0000000 -0000000 -0000000
0002D8,, GTRENO[R/W] H,W GTRENI1[R/W] HW
00000000 00000000 | e 00000000
0002DCy - - Reserved
August 22, 2014, MB91F587LA_DS705-00012-2v0-E 45
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Address o~ Address:;ffset value/Reglf;er name = Block
000588y
| - - - - Reserved
00058Cy
PMUSTR [R/W] | PMUCTLR[R/W] |PWRTMCTL[R/W]
0005904 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,H,W -
00000000 -00-----
000598y - - - -
00059Cy - - - -
0005A0y4
| - - - - Reserved
0005FCy
0006004
| - - - - Reserved [S]
00060Cy
0006104
| - - - - Reserved [S]
00063Cy
0006404
| - - - - Reserved [S]
00064Cy
0006504
| - - - - Reserved [S]
00067Cy
0006804
| - - - - Reserved [S]
00068Cy
0006904
| - - - - Reserved [S]
0006BCy
0006C0y
| - - - - Reserved [S]
0006CCy
0006D0y
| - - - - Reserved
0006F0y
0006F4y Reserved
0006F8y
| - - - - Reserved
0006FCy
000700y Reserved
0007044
| - - - - Reserved
00070Cy
000710y BPCCRA[R/W] B | BPCCRB[R/W] B | BPCCRC[R/W] B i
00000000 00000000 00000000
000714y, BPCTRA[R/W] W
00000000 00000000 00000000 00000000 Bus performance
000718, BPCTRB[R/W] W counter
00000000 00000000 00000000 00000000
00071Cy, BPCTRC[R/W] W
00000000 00000000 00000000 00000000
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Address o~ ?ddress:;ffset value/Reglféer namT = Block
00126C ADTCD4[R] B.H,W ADTCD5[R] B,H,W
10--0000 00000000 10--0000 00000000
001270, ADTCD6[R] B.H,W ADTCD7[R] B,H,W
10--0000 00000000 10--0000 00000000
001274, ADTCDS[R] B,H,W ADTCD9[R] B,H,W
10--0000 00000000 10--0000 00000000
001278, ADTCDI10[R] B,H,W ADTCDI1[R] B,H,W
10--0000 00000000 10--0000 00000000
00127C,, ADTCDI12[R] B,H,W ADTCDI13[R] B.H,W
10--0000 00000000 10--0000 00000000
001280, ADTCD14[R] B,H,W ADTCDI15[R] B,H,W
10--0000 00000000 10--0000 00000000
001284 ADTCD16[R] B,H,W ADTCD17[R] B.H,W
10--0000 00000000 10--0000 00000000
001288, ADTCDI18[R] B,H,W ADTCDI19[R] B,H,W
10--0000 00000000 10--0000 00000000 2-bit AD
00128C,, ADTCD20[R] B,H,W ADTCD21[R] B,H,W converter
10--0000 00000000 10--0000 00000000
001290, ADTCD22[R] B,H,W ADTCD23[R] B,H,W
10--0000 00000000 10--0000 00000000
0012944 - - - -
001298y - - - -
00129Cy - - - -
0012A04 - - - -
ADMDO[R/W]
oioag |  ADCSURMIBHN - ADCHORIBN | Ty
----0000
ADMDI[R/W]
oias,|  ADCSIMMIBHN - ADCHIRIBAN | Ty
----0000
ADMD2[R/W]
oiac,|  APCSIRWIBAN - ADCHI BN Ty
----0000
0012B0y
| - - - - Reserved
0012FCy
RDCCTRO[R/W] | RDCCTRI[R/W] | RDCINTR[R] | RDCICER[R/W]
001300y B.HW B.HW B.HW B.HW
0----000 -0000000 -0000000 | ---e- 00
001304, ) RD CE’TIEZV\ER/W] RDCIPR[R/W] H,W
00000 ----0000 00000000
001308, RDCCPRI[R/W] H,W RDCCPR2[R/W] H,W
----0000 00000000 ----0000 00000000
RDCCPR3[R/W] H,W RDCCPR4[R/W] H,W
00130Cu | 0000000000 | e 00 00000000 RDC
001310, AGLDR[R] H,W AGVLDR[R] H,W
1---X XXX XXXXXXXX XXXXXXXX XXXXXXXX
001314, AGLDBR[R] H,W AGVLDBR[R] H,W
1---X XXX XXXXXXXX XXXXXXXX XXXXXXXX
SCCIR[R/W] H,W
001318 x 1---0000 00000000 ) i
00131C, SINDR[R] W
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
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Address 0 1 +2 3 Block
GATECO[R/W] GATEC2[R/W]
0002E0y - B,HW - B,HW
------ 00 —)
GATEC4[R/W] GATECS[R/W]
0002E4y - B,HW - B,HW PPC(:’)SQTE
------ 00 —)
GATECI10[R/W] GATECI2[R/W]
0002E8y - B.HW - B.HW
------ 00 —
0002ECy - - - - Reserved
RCRHO[W] RCRLO[W] UDCRHO[R] UDCRLO[R]
0002F0y H,W B.HW H,W B.HW
00000000 00000000 00000000 00000000 U/D counter 0
0002F4 CCRO[R/W] B,H ] CSRO[R] B
H 00000000 -0001000 00000000
RCRHI[W] RCRLI1[W] UDCRHI1[R] UDCRLI[R]
0002F8y H,W B.HW H,W B.HW
00000000 00000000 00000000 00000000 U/D counter 1
CCRI[R/W] B,H CSRI1[R] B
0002FCy 00000000 -0001000 ) 00000000
000300y - Reserved
000304 - | - - | - Reserved
000308} -
00030Cy - - N | : Reserved
MPUCR[R/W] H
000310, i ) 000000-0 ----0100
000314 - - - | -
000318y -
00031Cy - - | -
000320 DPVAR[R] W
H XXXXXXXK XXXXXXXX XXXXXXXX XXXXXXXX
DPVSR[R/W] H
000324y - - T o[oooo]--o
000328 DEAR[R] W
H XXXXXXXK XXXXXXXX XXXXXKXXX XXXXXXXX
DESR[R/W] H
00032Cy - S [0 000 (])__ 0
PABRO[R/W] W
000330, XXXXXXXKX XXXXXXXX XXXXXXXX XXXX0000 MPU[S]
(Only the CPU
PACRO[R/W] H .
000334y - - 000000-0 00000--0 can access this
000338 PABRI[R/W] W area)
H XXXXXXXKX XXXXXXXX XXXXXXXX XXXX0000
PACRI[R/W] H
00033Cy i i 000000-0 00000--0
000340 PABR2[R/W] W
H XXXXXXXKX XXXXXXXX XXXXXXXX XXXX0000
PACR2[R/W] H
000344y i i 000000-0 00000--0
000348 PABR3[R/W] W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXX0000
PACR3[R/W] H
00034Cy i ) 000000-0 00000--0
000350 PABR4[R/W] W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXX0000

80
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PACR4[R/W] H
000334y i i 000000-0 00000--0
000358, PABRS5[R/W] W
XXXXXXXKX XXXXXXXX XXXXXXXX XXXX0000
PACRS[R/W] H
00035Cy i ) 000000-0 00000--0 MPU [S]
000360, PABR6[R/W] W (Only the CPU
XXXXXXXX XXXXXXXX XXXXXXXX XXXX0000 can access this
PACR6[R/W]H area)
000364 i ) 000000-0 00000--0
000368, PABR7[R/W] W
XXXXXXXX XXXXXXXX XXXXXXXX XXXX0000
PACR7[R/W] H
00036C i ) 000000-0 00000--0
000370y -
000374y - - |
000378y -
00037Cy - - |
000380y - Reserved [S]
000384 - - |
000388} -
00038Cy - - |
000390y -
000394 - - |
000398} -
00039Cy - - |
0003A04 - Reserved [S]
0003A4y - - |
0003A8} -
0003ACy - -
0003B0y
| - - - - Reserved [S]
0003FCy
ICSELO[R/W] ICSELI1[R/W] ICSEL2[R/W] ICSEL3[R/W]
000400y B,H,W B,HW B,HW B,HW
----- 000 — — —
ICSEL4[R/W] ICSEL5[R/W] ICSEL6[R/W] ICSEL7[R/W]
000404y B,H,W B,HW B,HW B,HW
------- 0 — — -----000
ICSELS[R/W] ICSELY[R/W] ICSELIO[R/W] | ICSELI1[R/W] | Generation and
000408y B.HW B.HW B.HW B.HW clearing of DMA
——————— 0 -—--—---0 -----000 -----000 transfer requests
ICSELI2[R/W] | ICSELI3[R/W] | ICSELI4[R/W] | ICSELI5[R/W]
00040Cy B,H,W B,H,W B,H,W B,H,W
----- 000 -----000 -----000 —
ICSEL16[R/W] | ICSEL17[R/W] | ICSELIS[R/W] | ICSELI9[R/W]
000410y B,H,W B,H,W B,H,W B,H,W
------- 0 R R R
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Address offset value/Register name
Address 0 1 g+2 3 Block
0006D0y
| - - - - Reserved
0006F0y
0006F44 - Reserved
0006F8y
| - - - - Reserved
0006FCy
000700y - Reserved
000704y
| - - - - Reserved
00070Cy
000710y BPCCRA[R/W] B | BPCCRB[R/W] B | BPCCRC[R/W] B i
00000000 00000000 00000000
000714y, BPCTRA[R/W] W
00000000 00000000 00000000 00000000 Bus performance
000718, BPCTRB[R/W] W counter
00000000 00000000 00000000 00000000
00071Cy, BPCTRC[R/W] W
00000000 00000000 00000000 00000000
000720y
| - - - - Reserved
0007F8y
0007FCyq Bl\ggggggg&g’w - - - Operation mode
000800y
| - - - - Reserved [S]
00083Cy
000840, FCTLR[R/W]H ) FSTR[R/W] B Flash memory
-0--1000 0--0---- | | e 001 register [S]
000844y - - - - Reserved [S]
000848y
| - - - - Reserved [S]
000854y
WREN[R/W] H . .
000858y - - 00000000 00000000 Wild register [S]
00085Cy
| - - - - Reserved [S]
00087Cy
000880y, WRAROO[R/W] W
—————————— XXXXXX XXXXXXXX XXXXXX--
000884, WRDROO[R/W] W
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
000888y, WRAROI[R/'W] W
—————————— XXXXXX XXXXXXXX XXXXXX--
00088Cy; WRDROI[R/'W] W
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX Wild register [S]
000890y, WRARO2[R/'W] W
—————————— XX XXXX XXXXXXXX XXXXXX--
000894y, WRDRO2[R/'W] W
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
000898, WRARO3[R/'W] W
—————————— XXXXXX XXXXXXXX XXXXXX--
00089Cy; WRDRO3[R/'W] W

XXX XXXXX XXXXXXXX XXXXXXXX XXXXXXXX
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Address 0 | 1 g+2 | 3 Block
00110C CPCLRBI1/CPCLRI[R/W] H,W TCDTI[R/W] H,W
H 11111111 11111111 00000000 00000000 .
TCCSI[R/W] B.LW Free-run timer 1
0011104 00000000 01000000 ----0000 --------
001114 CPCLRB2/CPCLR2[R/W] H,W TCDT2[R/W] HW
H 11111111 11111111 00000000 00000000 .
TCCS2[R/W] B.HW Free-run timer 2
001118y, 00000000 01000000 ----0000 --------
00111C CPCLRB3/CPCLR3[R/W] H,W TCDT3[R/W] H,W
H 11111111 11111111 00000000 00000000 .
TCCS3[R/W] B.LW Free-run timer 3
001120y 00000000 01000000 ----0000 --------
001124 CPCLRB4/CPCLR4[R/W] H,W TCDT4[R/W] H,W
H 11111111 11111111 00000000 00000000 .
TCCSA[R/W] B.HW Free-run timer 4
001128y 00000000 01000000 ----0000 --------
00112C CPCLRB5/CPCLR5[R/W] H,W TCDT5[R/W] H,W
H 11111111 11111111 00000000 00000000 .
TCCSS[R/W] B.H.W Free-run timer 5
001130y 00000000 01000000 ----0000 --------
FRSO[R/W] B,H,W
Al T — -000-000 -000-000 -000-000
FRS1[R/W] B,H,W
001138, -000-000 -000-000
FRS2[R/W] B,H,W
e T — -000-000 -000-000 -000-000
oort40y IT_IT_S_?_[_R_/SX(])_BOE)I;’}XO 0-000 Free-run timer
001144 FRS4[R/W] B,H,W selection
H -000-000 -000-000 -000-000 -000-000
001148 FRS5[R/W] B,H,W
H -000-000 -000-000 -000-000 -000-000
FRS6[R/W] B,H,W
00114Cy -000-000 -000-000 -000-000 -000-000
0011504 -
001154 OCCPB0/OCCPO[R/W] H,W OCCPB1/OCCP1[R/W] H,W
H 00000000 00000000 00000000 00000000 Output compare
001158 OCSO01[R/W] B,H,W ) OCMS?{O\IKEP” W1 0/1
i -110--00 00001100 00
00115C OCCPB2/OCCP2[R/W] H,W OCCPB3/OCCP3[R/W] H,W
H 00000000 00000000 00000000 00000000 Output compare
001160 OCS23[R/W] B,H,W ] OCMS]I){%NW] 23
i -110--00 00001100 00
001164 OCCPB4/OCCP4[R/W] H,W OCCPB5/0OCCP5[R/W] H,W
H 00000000 00000000 00000000 00000000 Output compare
oo116s OCS45[R/W] B,H,W ] OCMS]I){“%NW] 4/5
" -110--00 00001100 00
00116C OCCPB6/0OCCP6[R/W] H,W OCCPB7/OCCP7[R/W] H,W
H 00000000 00000000 00000000 00000000 Output compare
001170 OCS67[R/W] B,H,W ] OCMI(B) ?ﬂ&ww] 6/7
H -110--00 00001100 ”
------ 00
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Address offset value/Register name
Address 0 | 1 | +2 | 3 Block
TEAROX[R] B,H,W
00300Cy 000----- -=-----—- -0000000 00000000
TEARIX[R] B,H,W
003010 000----- -=-----—- -0000000 00000000
TEAR2X[R] B.H,W
003014, 000----= ===----- -0000000 00000000 XBS RAM
003018, TAEARX[R/W] B,H,W TASARX[R/W] B,H,W diagnosis
-1011111 11111111 -0000000 00000000 register
TFECRX[R/W] TICRX[R/W] TTCRX[R/W]
00301Cy B,H,W B.H,W B.H,W
----0000 ----0000 | e 00 00001100
TSRCRX[R/W] TKCCRX[R/W]
003020y B,H,W - - B.H,W
0------- 00----00
003024 SEEARA[R] B.H,W DEEARA[R] B,H,W
--000000 00000000 --000000 00000000
EECSRA[R/W] EFEARA[R/W] Backup RAM
003028y B,HW - B,HW ECC control
----00-0 --000000 00000000 register
EFECRA[R/W] B,H,W
00302Cy I e 0 00000000 00000000
TEAROA[R] B,H,W
003030 000----= ===-=--m ————- 000 00000000
TEARIA[R] B.H,W
003034, 000----= =====--n ————- 000 00000000
TEAR2A[R] B,H,W
003038y 000----= ===-=--m ————- 000 00000000 Backup RAM
00303C,, TAEARA[R/W] B,H,W TASARA[R/W] B.H,W diagnosis
————— 111 11111111 -----000 00000000 register
TFECRA[R/W] TICRA[R/W] TTCRA[R/W]
003040y B.HW B.HW B.HW
----0000 ----0000 | - 00 00001100
TSRCRA[R/W] TKCCRA[R/W]
003044y B,H,W - - B.H,W
0------- 00----00
003048y
| - - - - Reserved
0030FCy
003100, BUSDIGSRO[R/W] H,W BUSDIGSRI[R/W] HW
00000000 0-----00 00000000 0-----00
003104, BUSDIGSR2[R/W] H,W BUSTSTRO[R/W] H,W
00000000 0-----00 00--0000 00000000
003108, BUSADRO[R] W
00000000 00000000 00000000 00000000
00310C,, BUSADRI[R] W
00000000 00000000 00000000 00000000
003110y BUSADR2[R] W Bus diagnosis
00000000 00000000 00000000 00000000
BUSDIGSR3[R/W] H,W
003114y i 00000000 0-----00
003118, BUSDIGSR4[R/W] H,W BUSTSTRI[R/W] HW
00000000 0-----00 00--0000 00000000
00311Cq -
003120, BUSADR3[R] W
00000000 00000000 00000000 00000000
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Address offset value/Register name
Address 0 | 1 | +2 | 3 Block
BUSADR4[R] W ) .
003124y 00000000 00000000 00000000 00000000 Bus diagnosis
003128y
| - - - - Reserved
003FFCy
0040004
| Backup RAM Backup RAM
area
005FFCy
0060004
| - - - - Reserved
00CFFCy
CIFO[R] W
00D000x 00000100 11111111 01011011 11111111 FlexRay
CIFI[R/'W] W CIF
00D004, 00000000 ------- 0 -0000000 --------
00D008y
| - - - - Reserved
00D00Cy
00D010y -
00D014y -
00D018y - ; | ; | ; Flz‘f;ay
00D01C LCK[R/W] W
H 00000000
EIR[R/W] W
00D020y | 000 ----- 000 ----0000 00000000
SIR[R/W] W
00D024y | 00 ------ 00 00000000 00000000
EILS[R/W] W
00D028y | 000 ----- 000 ----0000 00000000
SILS[R/W] W
00D02Cy | | J— 11 11111111 11111111
EIES[R/W] W
0DO30 | 000 ----- 000 ----0000 00000000
EIER[R/W] W
D034y 000 ----- 000 ----0000 00000000
SIES[R/W] W FlexRay
R 00 ------ 00 00000000 00000000 INT
SIER[R/W] W
0DO3Cy 00 ------ 00 00000000 00000000
00D040y ILE[R/W] W 00
TOC[R/W] W
00D044y --000000 00000000 -0000000 ------ 00
TIC[R/'W] W
00D048y, --000000 00000010 ======== =mmmn| 00
STPWI[R/W] W
00D04Cy --000000 00000000 --000000 -0000000
STPW2[R] W
00D0S0 | 000 00000000 ----- 000 00000000
00D054y
| - - - - Reserved
00D07Cy
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(TA: Recommended operating conditions, Vcc=5.0V£10%, Vgs= AVss=0.0V)

Parameter

Symbol

Pin name

Conditions

Value

Min

Typ

Max

Unit

Remarks

"L" level
output
voltage

VOL]

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

Vee=4.5V
IOL:2.0mA

0.4

VOL2

P003 to P007,
P010

Vee=4.5V
IOL:4.0mA

0.4

When FlexRay
is selected

VOL3

P000 to P002,
PO11 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

Vee=4.5V
IOLZS.OmA

0.4

VOL4

P001,P002,
P021,P022,
P025,P026,
P073,P074,
P076,P077,
P127,P130

Vce=4.5V
IOL:3.OI’1’1A

0.4

I°C shared pin
(when I°C is
selected)

VOLS

DEBUGIF

Vce=2.7V
Io1=25.0mA

0

0.25

*: Only available with MB91F585LB/F586LB/F587LB, MBI1F585LD/F586LD/F587LD
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(3) Power-on Conditions

(TA: Recommended operating conditions, Vgs=0.0V)

[ " Value .
Parameter | Symbol Pin Conditions - Unit Remarks
name Min | Typ |Max
Level detection i VCCs ) 1 23 | 25 v When turning
voltage on power
Level detection During voltage
hysteresis width i Vees ) ) - 123 mV drop

Level detection

_ - - - - %
time 30 Ks !

Slope detection _ .
undetected - VCC5 Vec=atlevel detection | - 4 mV/us | *2

release level
standard

Power off time torr VCC5 - 50 - - ms *3

*1: If the fluctuation of the power supply is faster than the low-voltage detection time, there is the possibility to
generate or release after the power supply voltage has exceeded the detection voltage range.

*2: When setting the power supply fluctuation to this standard or less, it is possible to suppress the slope
detection. This is the standard when the power supply fluctuation is stable.

*3: This time is to start the slope detection at next power on after power down and internal charge loss.
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< tscyc >
VoH
SCK \
N Vo|_ VOL
| tsowu tsHov:
soT Vor Vou
VoL VoL
| > >
tivsLi tsuixi
V
SIN IH ViH
Vi Vi
Master Mode
< tsLsH > (- tsHsL ——>
Vi - Vin Vigy
SCK
Vi Vi 7Z Vi
X te tr | |tsHove
- — |[—>
-
SOT VoH >< Vo
VoL VoL
| —> | >
tivsLe tsLixe
V
SIN H Vi
Vi Vi
*: Changes when writing to TDR register
Slave Mode
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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
DataSheet A

(4-2) UART (Async Serial Interface) timing (SMR:MD2-0="000"b, "001"b)
(4-2-1) When the external clock is selected (BGR:EXT=1)

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

. " Value .
Parameter Symbol Pin name Conditions ; Unit | Remarks
Min Max
Serial clock
" pulse width tSLSH tcpp+10 - ns
Serial clock SCKO to SCK4, _
"H" pulse width st | seks_1.scka 1| CESOPE | e tlO - ) s
SCK fall time tp - 5 ns
SCK rise time tr - 5 ns
i’ tSHSL tF tSLSH —_— [
SCK VIH VIH — V|H
V- Vi V-
When the external clock is selected

(4-3) LIN interface (v2.1) (LIN Communication Control Interface (v2.1)) timing (SMR:MD2-0="011"b)
(4-3-1) When the external clock is selected (BGR:EXT=1)

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

. s Value .
Parameter Symbol Pin name Conditions - Unit | Remarks
Min Max
Serial clock
"L pulse Wldth tSLSH tCPP+10 - ns
Serial clock SCKO0 to SCK4
) — -+ -

"H" pulse width st |SeK3 1scka 1| CSOPF | ter IO s
SCK fall time tp - 5 ns
SCK rise time tr - 5 ns

tr tSHSL — tr tsisq ——b>
SCK ViH ViH ViH
V- Vi V-

When the external clock is selected

August 22, 2014, MB91F587LA_DS705-00012-2v0-E 145



N\

SPANSION"®
A N DataSheet

e MBI1F585LA/F586LA/F587LA/F585LB/F586LB/F587LB/
F585LC/F586LC/F587LC/F585LD/F586LD/F587LD

sleep mode =
100.000 P (Vee = 5.5V)
_ I
£ —
é CPU Sleep(128MHz /
ITe]
o)
3
10.000
-50 0 50 100 150
Ta[°C]
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B ORDERING INFORMATION
Part number Package*

MBII1F585LAPMC-GTELI
MBI1F586LAPMC-GTEI
MBII1F587LAPMC-GTELI

MBI1F585LBPMC-GTE1
MBI1F586LBPMC-GTE1
MBI1F587LBPMC-GTE1

MB91F585LCPMC-GTE1L
MB91F586LCPMC-GTE1
MB91F587LCPMC-GTE1

MB91F585LDPMC-GTE1
MB91F586LDPMC-GTEI1
MBI1F587LDPMC-GTEI1

*: For details of the package, see "B PACKAGE DIMENSIONS ".

144-pin plastic LQFP
(FPT-144P-M08)

144-pin plastic LQFP
(FPT-144P-M08)

144-pin plastic LQFP
(FPT-144P-M08)

144-pin plastic LQFP
(FPT-144P-M08)
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Colophon

The products described in this document are designed, developed and manufactured as contemplated for general use,
including without limitation, ordinary industrial use, general office use, personal use, and household use, but are not
designed, developed and manufactured as contemplated (1) for any use that includes fatal risks or dangers that, unless
extremely high safety is secured, could have a serious effect to the public, and could lead directly to death, personal injury,
severe physical damage or other loss (i.e., nuclear reaction control in nuclear facility, aircraft flight control, air traffic
control, mass transport control, medical life support system, missile launch control in weapon system), or (2) for any use
where chance of failure is intolerable (i.e., submersible repeater and artificial satellite). Please note that Spansion will not
be liable to you and/or any third party for any claims or damages arising in connection with above-mentioned uses of the
products. Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss
from such failures by incorporating safety design measures into your facility and equipment such as redundancy, fire
protection, and prevention of over-current levels and other abnormal operating conditions. If any products described in
this document represent goods or technologies subject to certain restrictions on export under the Foreign Exchange and
Foreign Trade Law of Japan, the US Export Administration Regulations or the applicable laws of any other country, the
prior authorization by the respective government entity will be required for export of those products.

Trademarks and Notice

The contents of this document are subject to change without notice. This document may contain information on a
Spansion product under development by Spansion. Spansion reserves the right to change or discontinue work on any
product without notice. The information in this document is provided as is without warranty or guarantee of any kind as to
its accuracy, completeness, operability, fitness for particular purpose, merchantability, non-infringement of third-party
rights, or any other warranty, express, implied, or statutory. Spansion assumes no liability for any damages of any kind
arising out of the use of the information in this document.

Copyright © 2012-2014 Spansion Al rights reserved. Spansion®, the Spansion logo, MirrorBit®, MirrorBit® Eclipse™,
ORNAND™ and combinations thereof, are trademarks and registered trademarks of Spansion LLC in the United States
and other countries. Other names used are for informational purposes only and may be trademarks of their respective
owners.
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