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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, I12C, LINbus, SPI, UART/USART
DMA, LVD, POR, PWM, WDT
98

1.0625MB (1.0625M x 8)
FLASH

64K x 8

104K x 8

3.7V ~ 5.5V

A/D 24x12b

External

-40°C ~ 125°C (TA)
Surface Mount

144-LQFP

144-LQFP (20x20)
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VSS
P015/TRG0/D29
P016/TRG1/D30

P017/TRG2/D31

P020/TRG3/SIN3_1/ASX
P021/TRG4/SOT3_1/CSOX
P022/TRG5/SCK3_1/CS1X

P023/TINO/SCS3_1/RDX

P024/TIN1/SIN4_1/WRO0X
P025/TIN2/SOT4_1/WR1X
P026/TIN3/SCK4_1/A00
P027/TOT0/SCS40_1/A01
P030/TOT1/SCS41_1/A02
P031/TOT2/SCS42_1/A03
P032/TOT3/SCS43_1/A04
P033/A05

P034/A06

VCC5

Vss

PO35/AINO/A07

P036/BINO/AO8
P037/ZINO/A09
P0O40/AIN1/A10
P041/BIN1/A11
P042/ZIN1/A12
P043/A13
P044/DAOUT/A14
P045/A15
P046/A16
P047/A17
P050/A18
P051/A19
P052/A20
P053/A21
P054/SYSCLK

VCC5

(TOP VIEW)

144 |VCC5

143 |P014/TIOB1/D28

142 |P013/TIOA1/D27

141 |P012/TIOB0/D26

140 |P0O11/TIOA0/D25

139 |P010/RXDB/D24

138 |P007/TXDB/D23

137 |P006/SCS2/TXENB/D22

136 |PO05/SCK2/RXDA/D21

135 |P004/SOT2/TXDA/D20

134 |PO03/SIN2/TXENA/INT3/D19

127 |P134/IN7/STOPWT/INT7/RX2

131 |PO00/SIN1/INT2/D16

125 |P132/ADTG1/SCS1

133 |P002/SCK1/D18

132 |P001/SOT1/D17

126 |P133/ADTG2/TX2

124 |P131/ADTGO

129 |VSS

128 |VCC5

130 |C

123 |RSTX

122 |P137/DTTI1

121 |P136/DTTIO/MONCLK

120 |VSS

119 |X1

118 |X0

117 |MD1

116 |MDO

115 |P130/SCKO

114 |P127/SOTO

113 |P126/SINO/INT6

112 |P125/RTO11

111 |P124/RTO10

110 |DEBUGIF

109 |VCC5
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P123/RTO9
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P121/RTO7/PPG23
P120/RTO6/PPG22
P117/RTO5/PPG21
P116/RTO4/PPG20
P115/RTO3/PPG19
P114/RTO2/PPG18
P113/RTO1/PPG17
P112/RTO0/PPG16
P111/RX1/INT1
P110/TX1
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VSS

VCC5
P107/AN23/PPG15
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P105/AN21/PPG13
P104/AN20/PPG12
P103/AN19/PPG11
P102/AN18/PPG10
P101/AN17/PPG9

AVCC3
AVRH3
AVSS3/AVRL3
P097/IN5
P0O96/RX0/INTO
P095/TX0
P094/IN4
P093/IN3
P092/IN2
P091/IN1
P090/INO
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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 o C'riu't Function
type
54 P070 F General-purpose I/O port
ANO ADC analog 0 input pin
55 PO71 F General-purpose 1/O port
ANI1 ADC analog 1 input pin
P072 General-purpose I/O port
56 AN2 G ADC analog 2 input pin
SIN4 Multi-function serial ch.4 serial data input pin
INTS INTS5 external interrupt input pin
P073 General-purpose 1/0 port
57 AN3 M ADC analog 3 input pin
SOT4 1\2/Iulti-ﬁmcti.on serial ch.é} serial data output pin/
I°C ch.4 serial data I/O pin (SDA)
P074 General-purpose I/O port
53 AN4 M ADC analog 4 input pin
SCK4 I\Z/Iulti-function seria} ch.4 clock I/O pin/
I°C ch.4 clock I/O pin (SCL)
PO75 General-purpose 1/O port
59 ANS G ADC analog 5 input pin
SIN3 Multi-function serial ch.3 serial data input pin
INT4 INT4 external interrupt input pin
P076 General-purpose I/O port
60 AN6 M ADC analog 6 input pin
SOT3 I\Z/Iulti-functilon serial ch.3. serial data output pin/
I°C ch.3 serial data I/O pin (SDA)
P077 General-purpose 1/O port
61 AN7 M ADC analog 7 input pin
SCK3 1\2/Iulti-function seria! ch.3 clock I/O pin /
I°C ch.3 clock I/O pin (SCL)
PO80O General-purpose I/O port
64 ANS F ADC analog 8 input pin
PPGO PPG ch.0 output pin
P081 General-purpose 1/O port
65 AN9 F ADC analog 9 input pin
PPG1 PPG ch.1 output pin
P082 General-purpose I/O port
66 ANI10 F ADC analog 10 input pin
PPG2 PPG ch.2 output pin
P083 General-purpose 1/0 port
67 ANI11 F ADC analog 11 input pin
PPG3 PPG ch.3 output pin
P084 General-purpose I/O port
68 ANI12 F ADC analog 12 input pin
PPG4 PPG ch.4 output pin
P085 General-purpose 1/0 port
69 ANI13 F ADC analog 13 input pin
PPG5 PPG ch.5 output pin
August 22, 2014, MB91F587LA_DS705-00012-2v0-E 13
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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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¢ Observance of Safety Regulations and Standards
Most countries in the world have established standards and regulations regarding safety, protection from
electromagnetic interference, etc. Customers are requested to observe applicable regulations and standards
in the design of products.

e Fail-Safe Design
Any semiconductor devices have inherently a certain rate 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.

¢ Precautions Related to Usage of Devices
Spansion semiconductor devices are intended for use in standard applications (computers, office automation
and other office equipment, industrial, communications, and measurement equipment, personal or
household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or
abnormal operation may directly affect human lives or cause physical injury or property damage, or where
extremely high levels of reliability are demanded (such as aerospace systems, atomic energy controls, sea
floor repeaters, vehicle operating controls, medical devices for life support, etc.) are requested to consult
with sales representatives before such use. The company will not be responsible for damages arising from
such use without prior approval.

2. Precautions for Package Mounting
Package mounting may be either lead insertion type or surface mount type. In either case, for heat resistance
during soldering, you should only mount under Spansion's recommended conditions. For detailed
information about mount conditions, contact your sales representative.

e Lead Insertion Type
Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct
soldering on the board, or mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the
board and using the flow soldering (wave soldering) method of applying liquid solder. In this case, the
soldering process usually causes leads to be subjected to thermal stress in excess of the absolute ratings for
storage temperature. Mounting processes should conform to Spansion recommended mounting conditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can
lead to contact deterioration after long periods. For this reason it is recommended that the surface treatment
of socket contacts and IC leads be verified before mounting.

e Surface Mount Type
Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are
more easily deformed or bent. The use of packages with higher pin counts and narrower pin pitch results in
increased susceptibility to open connections caused by deformed pins, or shorting due to solder bridges.

You must use appropriate mounting techniques. Spansion Inc. recommends the solder reflow method, and
has established a ranking of mounting conditions for each product. Users are advised to mount packages in
accordance with Spansion ranking of recommended conditions.
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Address offset value/Register name
Address 0 1 g+2 3 Block
PDROO[R/W] PDRO1[R/W] PDRO2[R/W] PDRO3[R/W]
0000004 B,H,W B,H,W B,H,W B,H,W
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
PDRO4[R/W] PDRO6[R/W] PDRO7[R/W]
0000044 B,H,W - B,H,W B,H,W
----- XXX XXXXXXXX XXXXXXXX Port data register
PDROS[R/W] PDRO9[R/W] PDR10[R/W] PDR11[R/W]
000008y B,H,W B,H,W B,H,W B,H,W
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
PDRI2[R/W] PDRI13[R/W]
00000Cy B,H,W B,H,W - -
XXXXXXXX XX-XXXXX
0000104
| - - - - Reserved
000038y
WDTCRO[R/W] WDTCPRO[W] WDTCRI1[R] WDTCPR1[W] Watchdog timer
00003Cy B,H,W B,H,W B,H,W B,H,W [S]
-0--0000 00000000 ----0010 00000000
000040y - - - Reserved
000044y DIC_}_{_[_I_{_/_\SI] B - - - Delay interrupt
000048y
| - - Reserved
00005Cy
000060y, TMRLRAO[R/W] H TMRO[R] H
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX Reload timer 0
000064y, TMRLRBO[R/W] H TMCSRO[R/W] B,H,W
XXXXXXXX XXXXXXXX 00000000 0-000000
000068y
| - - - - Reserved
00007Cq
000080y, BTOTMR[R] H BTOTMCR[R/W] H
00000000 00000000 -0000000 00000000
BTOTMCR2[R/W] BTOSTC[R/W] B
000084y B 0-0-0-0 - -
------- 0 Base timer 0
00005, BTOPCSR/BTOPRLL[R/W] H BTOPDUT/B[II;?\I)’V}}II&H/BTODTBF
00000000 00000000 00000000 00000000
00008Cy; - | - - | -
000090;, BTITMR[R] H BTITMCR[R/W] H
00000000 00000000 -0000000 00000000
000094;, BTlTM%RZ[RM] BTISTC[R/W] B ) ) .
_______ 0 -0-0-0-0 Base timer 1
000095, BTIPCSR/BTIPRLL[R/W] H BTlPDUT/BTlPRI;IH/BTlDTBF [R/W]
00000000 00000000 00000000 00000000
o000sc, |ETSELOIRATB BTSSSRLW] B Base mer 0.1

42
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Address o~ Address:;ffset value/Reglf;er name = Block
000E84y
| - - - - Reserved
000EBCy
000ECOy, PPEROO[R/W] B,H | PPERO1[R/W] B,H | PPER02[R/W] B,H | PPERO3[R/W] B,H
00000000 00000000 00000000 00000000
PPERO4[R/W] B,H PPERO6[R/W] B,H |PPERO7[R/W] B,H
000ECH | . 000 ] 00000000 00000000 ull-i O/r(tiown
000ECS;, PPEROS[R/W] B,H | PPER09[R/W] B,H | PPER10[R/W] B,H | PPER11[R/W] B,H é; ablepr egister
00000000 00000000 00000000 00000000
PPER12[R/W] B,H | PPER13[R/W] B,H
000BCCH 00000000 00-00000 i ]
000EDOy
| - - - - Reserved
000EDCy
000EEOy, PILROO[R/W] B,H | PILRO1[R/W] B,H | PILRO2[R/W] B,H | PILRO3[R/W] B,H
11111111 11111111 11111111 11111111
000EE4y, PILRO4[R/W] B,H ) PILRO6[R/W] B,H | PILRO7[R/W] B,H
————— 111 11111111 11111111 Port input level
000EES, PILROS[R/W] B,H | PILR0O9[R/W] B,H | PILR10[R/W] B,H | PILR11[R/W] B,H |selection register
11111111 11111111 11111111 11111111
PILRI2[R/W] B,H | PILR13[R/W] B,H
000EECy 11111111 11-11111 i )
000EFOy
| - - - - Reserved
000EFCy
000F00y
| - - - - Reserved
000F1Cy
PODROO[R/W] PODRO1[R/W] PODRO2[R/W] PODRO3[R/W]
000F20y B,H B,H B,H B,H
00000000 00000000 00000000 00000000
PODRO4[R/W] PODRO6[R/W] PODRO7[R/W]
000F24y B,H - B,H B,H
----- 000 00000000 00000000 Port output drive
PODROS[R/W] PODRO9[R/W] PODRI10[R/W] PODRI1[R/W] B.H register
000F28y B,H B,H B,H 00000000
00000000 00000000 00000000
PODRI12[R/W] PODRI13[R/W]
000F2Cy B,H B,H - -
00000000 00-00000
000F30y4
| - - - - Reserved
000F3Cy
000F40;, POR;E{I\}\[VR/W] ) ) i Port il’lpl..lt enable
______ 00 register
000F44y OI(%(];:Si)((i(I))OR(Elg(/)t)K(])]()I(;IO - - Port key code
000F48;, ADERH[R/W] B,H ADERL[R/W] B,H Analog input
———————— 11111111 IT111111 11111111 enable register
000F4Cy - - - - Reserved
000F50y
| - - - - Reserved
000FFCy
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Address o~ Address:;ffset value/Reg if;er name = Block
SACR[R/W] PICD[R/W] Synchronous/asy
0010004 B,H,W B,H,W - - nchronous
------- 0 ----0011 switch control
001004
| - - - - Reserved
0010BCy
CRCCR[R/W]
0010CO0y - - - B.H,W
-0000000
CRCINIT[R/W] B,H,W . .
0010C4y 11111111 11111111 11111111 11111111 CRC arithmetic
0010Cs, CRCIN[R/W] B,H,W operation
00000000 00000000 00000000 00000000
CRCR[R] B.H,W
0010CCy 11111111 11111111 11111111 11111111
0010D0y
| - - - - Reserved
0010FCy
TCGS[R/W] TCGSE[R/W] Free-run timer
0011004 B,HW - - B,HW simultaneous
—————— 00 --000000 activation
001104, CPCLRBO/CPCLRO[R/W] H,W TCDTO[R/W] H,W
I1111111 11111111 00000000 00000000 Free-run timer 0
001108, TCCSO[R/W] B,H,W
00000000 01000000 ----0000 --------
00110C,, CPCLRB1/CPCLRI1[R/W] H,W TCDTI[R/W] H,W
I1111111 11111111 00000000 00000000 Free-run timer |
001110y, TCCS1[R/W] B,H,W
00000000 01000000 ----0000 --------
001114, CPCLRB2/CPCLR2[R/W] H,W TCDT2[R/W] H,W
I1111111 11111111 00000000 00000000 Free-run timer 2
001118y, TCCS2[R/W] B,H,W
00000000 01000000 ----0000 --------
00111Cy, CPCLRB3/CPCLR3[R/W] H,W TCDT3[R/W] HW
I1111111 11111111 00000000 00000000 Free-run timer 3
001120, TCCS3[R/W] B,H,W
00000000 01000000 ----0000 --------
001124, CPCLRB4/CPCLR4[R/W] H,W TCDT4[R/W] HW
I1111111 11111111 00000000 00000000 Free-run timer 4
001128, TCCS4[R/W] B.H,W
00000000 01000000 ----0000 --------
00112Cy, CPCLRB5/CPCLR5[R/W] H,W TCDT5[R/W] HW
I1111111 11111111 00000000 00000000 Free-run timer 5
001130, TCCS5[R/W] B,H,W
00000000 01000000 ----0000 --------
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Address 10 | +1 | +2 | +3 Block
FRSO[R/W] B,H,W
001134y -000-000 -000-000 -000-000
FRSI1[R/W] B,H,W
oor13g, -000-000 -000-000
FRS2[R/W] B,H,W
00M3Gy -000-000 -000-000 -000-000
FRS3[R/W] B,H,W -
oottoy | T 2000-000 -000-000 e e
vo114s FRS4[R/W] B,H,W
i -000-000 -000-000 -000-000 -000-000
001148 FRS5[R/W] B,H,W
i -000-000 -000-000 -000-000 -000-000
FRS6[R/W] B,H,W
00114Cy -000-000 -000-000 -000-000 -000-000
001150, -
001154 OCCPB0/OCCPO[R/W] H,W OCCPB1/OCCP1[R/W] H,W
H 00000000 00000000 00000000 00000000 Output compare
001158 OCSO1[R/W] B,H,W ] OCMS %O\IV[R/W] 0/1
H ~110--00 00001100 00
001150 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 %ZSV[R/W] 2/3
H ~110--00 00001100 ) 00
001164 OCCPB4/OCCP4[R/W] H,W OCCPB5/OCCP5[R/W] H,W
H 00000000 00000000 00000000 00000000 Output compare
oolies OCS45[R/W] B,H,W ) OCMS %?V[R/W] ar5
H ~110--00 00001100 00
001160 OCCPB6/OCCP6[R/W] H,W OCCPB7/0CCP7[R/W] H,W
" 00000000 00000000 00000000 00000000 Output compare
001170 OCS67[R/W] B,H,W ) OCM§ %%R/W] 6/7
H ~110--00 00001100 00
001174 OCCPB8/OCCPS[R/W] H,W OCCPB9/OCCPIY[R/W] H,W
H 00000000 00000000 00000000 00000000 Output compare
001178 OCS89[R/W] B,H,W ) OCM§ %S%R/W] 8/9
H ~110--00 00001100 00
01170 OCCPB10/OCCP10[R/W] H,W OCCPB11/0CCP11[R/W] H,W
" 00000000 00000000 00000000 00000000 Output compare
001150 OCS1011[R/W] B,H,W ) &%4?113)?& 10
H -110--00 00001100 |~ | T 00
001184 IPCPO[R] H,W IPCP1[R] H,W
" 00000000 00000000 00000000 00000000
- [CSOLRW] BEW _ LSS;NIE[\};/W] Input capture 0/1
L 00 00000000 100000
T IPCP2[R] H,W IPCP3[R] H,W
H 00000000 00000000 00000000 00000000 Inbut canture 2/3
001190 ICS23[R/W] B,H,W puew
L 00 00000000 ] i
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Address offset value/Register name
Address 0 | 1 | +2 | 3 Block
SIER[R/W] W
00D03Cy| 00 ------00 00000000 00000000
00D040y ILERWTW 00
TOC[R/W] W
00D044y ~-000000 00000000 -0000000 ~-----00 FlexRay
TIC[R/W] W INT
00D048y --000000 00000010 —---n-x —---—- 00
STPWI[R/W] W
00D04Cy --000000 00000000 --000000 -0000000
STPW2[R] W
00D0S0w | 000 00000000 -----000 00000000
00D054
| ) _ - - Reserved
00D07Cy
SUCCI[R/W] W
00D080y ----1100 01000000 00010-00 1---0000
10D084 SUCC2[R/W] W FlexRay
H —---0001 ---00000 00000101 00000100 SUC
SUCC3[R/W] W
00D088y 00010001
00D08Cy NEMET V.v.--oooo F;eéf;;y
PRTCI[R/'W] W
00D090x 000010-0 01001100 0000-110 00110011 FlexRay
PRTC2[R/W] W PRT
00D094y --001111 00101101 --001010 --001110
MHDC[R/W] W FlexRay
00D098y =--00000 00000000 -------- -0000000 MHD
00D09Cy - Reserved
GTUCI[R/W] W
ooboAdy| 0000 00000010 10000000
GTUC2[R/W] W
ooboA4y| - 0010 --000000 00001010
GTUC3[R/W] W
00DOA8y -0000010 -0000010 00000000 00000000
GTUC4[R/W] W
00DOACy --000000 00001000 --000000 00000111
GTUC5[R/W] W
00DOBOy 00001110 ---00000 00000000 00000000
GTUC6[R/W] W FlexRay
00D0B4w| 000 00000010 -----000 00000000 GTU
GTUC7[R/W] W
e 00 00000010 ------00 00000100
GTUCS[R/W] W
00DOBCy 200000 00000000 ----r-n- - 000010
GTUCY[R/W] W
ooboCoy | 00 ---00001 --000001
GTUCI0[R/W] W
00D0CAw| 000 00000010 --000000 00000101
GTUCII[R/W] W
00DOC8y | 000 ----000 ------00 ------00
00DOCCy
| - Reserved
00DOFCy
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Address 0 | 1 g+2 | 3 Block
000280, PCN16[R/W] B,H,W PCSR16[W] HW
00000000 000000-0 XXXXXXXK XXXXXXXX PPGL6
000284 PDUTI16[W] H,W PTMRI16[R] HW
XXXXXXXK XXXXXXXX 11111111 11111111
000288, PCN17[R/W] B,H,W PCSR17[W] H,W
00000000 000000-0 KXXXXXXXK XXXXXXXX e
00028C,, PDUT17[W] H,W PTMRI17[R] HW
XXXXXXXK 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, PCN19[R/W] B,H,W PCSR19[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX e
00029C,, PDUTI19[W] H,W PTMRI19[R] HW
XXXXXXXK XXXXXXXX 11111111 11111111
000240, PCN20[R/W] B,H,W PCSR20[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX PPGO
0002Ad,, PDUT20[W] H,W PTMR20[R] H,W
XXXXXXXK XXXXXXXX [1111111 11111111
000248, PCN21[R/W] B,H,W PCSR21[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX PRI
0002AC,, PDUT21[W] H,W PTMR21[R] H W
XXXXXXXK XXXXXXXX [1111111 11111111
0002B0;, PCN22[R/W] B,H,W PCSR22[W] H,W
00000000 000000-0 XXXXXXXK XXXXXXXX PPG2
0002B4, PDUT22[W] H,W PTMR22[R] HW
XXXXXXXK 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
XXXXXXXK 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
00028, 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 -ooooo[oo -01)00000 PPG Control
00020, 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,HW
-0000000 -0000000 -0000000 -0000000
0002D8,, GTRENO[R/W] HW GTRENI1[R/W] HW
00000000 00000000 | e 00000000
0002DCy - - Reserved
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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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PODROO[R/W] PODRO1[R/W] PODRO2[R/W] PODRO3[R/W]
000F20y B,H B.H B,H B.H
00000000 00000000 00000000 00000000
PODRO4[R/W] PODRO5[R/W] PODRO6[R/W] PODRO7[R/W]
000F24y B,H B.H B,H B.H
00000000 00000000 00000000 00000000 Port output drive
PODRO8[R/W] PODRO9[R/W] PODRI10[R/W] PODR11[R/W] B.H register
000F28y B,H B.H B.H 00000000 ’
00000000 00000000 00000000
PODRI12[R/W] PODRI13[R/W]
000F2Cy B,H B.H - -
00000000 00-00000
000F30y
| - - - - Reserved
000F3Cy
000F40;, POR;E_II\’I\[VNW] ) ) ) Port inpgt enable
______ 00 register
000F44y 0%5&%?0%%]0?0 - - Port key code
000F48;, ADERH[R/W] B,H ADERL[R/W] B,H Analog input
-------- 11111111 IT111111 11111111 enable register
000F4Cy, DAER[R/W] B,H ) ) ) Analog ou.tput
——————— 0 enable register
000F50y
| - - - - Reserved
000FFCy
SACR[R/W] PICD[R/W] Synchronous/asy
0010004 B.H,W B,H,W - - nchronous
——————— 0 ----0011 switch control
001004y
| - - - - Reserved
0010BCy
CRCCR[R/W]
0010C0y - - - B,HW
-0000000
CRCINIT[R/W] B, HW . .
0010C4, 11111111 11101101 111111 11111111 CRC arithmetic
0010Cs, CRCIN[R/W] B,H,W operation
00000000 00000000 00000000 00000000
CRCR[R] B,H,W
0010CCy I1111111 11111111 11111111 11111111
0010D0y
| - - - - Reserved
0010FCy
TCGS[R/W] TCGSE[R/W] Free-run timer
0011004 B,HW - - B,HW simultaneous
------ 00 --000000 activation
001104, CPCLRBO/CPCLRO[R/W] H,W TCDTO[R/W] H,W
I1111111 11111111 00000000 00000000 Free-run timer 0
001108y, TCCSO[R/W] B, HW
00000000 01000000 ----0000 --------
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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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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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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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Addr Block
ddress 10 | +1 | +2 | +3 oc
NDAT4[R] W
00D33Cy 00000000 00000000 00000000 00000000
MBSCI[R] W
00D340x 00000000 00000000 00000000 00000000
20D344 MBSC2[R] W FlexRay
H 00000000 00000000 00000000 00000000 MHD
MBSC3[R] W
00D348y 00000000 00000000 00000000 00000000
MBSC4[R] W
00D34Cy 00000000 00000000 00000000 00000000
00D350y
| - Reserved
00D3ECy
CREL[R] W
00D3F0y 00010000 00111001 00000010 00000110 FlexRay
ENDN[R] W GIF
00D3F4y 10000111 01100101 01000011 00100001
00D3F8y
| . Reserved
00D3FCy
00D|400H WRDSn[1-64][R/'W] W
0ODAEC, 00000000 00000000 00000000 00000000
WRHSI[R/W] W
00D500y --000000 -0000000 -----000 00000000
WRHS2[R/W] W
00D504y | -0000000 -----000 00000000 FlexRay
WRHS3[R/W] W IBF
00D508y | T 000 00000000
00D50Cy -
IBCM[R/W] W
00D510y 00 —emmmme e 000
IBCR[R/W] W
00D514y | — -0000000 0------- -0000000
00D518y
| - Reserved
00D5FCy
00D|600H RDDSn[1-64][R] W
00DSFC, 00000000 00000000 00000000 00000000
RDHSI[R] W
00D700y --000000 -0000000 -----000 00000000
RDHS2[R] W
00D7044 -0000000 -0000000 -----000 00000000 FlexR
0D 708 RDHS3[R] W g’;;‘y
" =-000000 --000000 -----000 00000000
MBS[R] W
00D70Cx --000000 --000000 00-00000 00000000
00D710y4 OBCIXIO[R/W] v 00
OBCR[R/W] W
D74y -0000000 0-----00 -0000000
00D718y
| - Reserved
00D7FCy
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(4-1-5) When the serial chip select is used (SCSCR:CSEN=1)
o Serial clock output signal detect level "H"(SMR,SCSFR:SCINV=0)

e Serial chip select inactive level "H"(SCSCR,SCSFR:CSLVL=1)

N

SPANSION
A\

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

. s Value .
Parameter |Symbol Pin name Conditions - Unit | Remarks
Min Max
SCS{ = SCK . SCK1 to SCK4, coio |t 450 | ns
setup time CSSI1SCK3 1,SCK4 1, cssu cssu
SCS1 to SCS3,
SCK T = scs T . SCS3_1, o250 | oo | on
hold time CSHL18C840 to SCS43 Master mode | SHP ~ CSHD ¥
SCS40_1t0SCS43_1 | C =50pF
SCS1 to SCS3,
SCS SCS3 1, -50+5tcpp +50+5tcpp
. tespr 3 3 ns
deSGleCt time SCS40 to SCS43 +tCSDS +tCSDS
SCS40 1 to SCS43_1
SCS ¥ = SCK ¥ SCK1 to SCK4
. t ’ teppt -
setup time CSSE | SCK3 1,8CK4 1, Steprt30 ns
SCS1 to SCS3,
SCK T=scs T . SCS3_1, 0
hold time CSHE | SCS40 to SCS43 - ns
SCS40 1 to SCS43 1
SCS1 to SCS3,
SCS SCS3 1 Slave mode
) ) + -
deselect time tese SCS40 to SCS43 C.=50pF Sterrt30 ns
SCS40 1 to SCS43 1
SCS 4 = SOT . SCS1 to SCS3, ) 40 s
delay time DSE15cs3 1,
SCS40 to SCS43
SCS T = SOT . SCS40 1 to SCS43 1, 0
delay time DEE 1SOTO to SOT4, - ns
SOT3 1,S0T4 1
SCK1 to SCK4,
SCK3 1,SCK4 1, Master mode
SCK 4 = sCs 4 SCSI to SCS3 round
T t ’ . teppt teppt
clock switch time €€ Iscs3 1, operation 3terrt0 Steprt50 | s
SCS40 to SCS43 C=50pF
SCS40 1 to SCS43 1

*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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-

SCS output S
tcssi

%
SCK output % I\_]
or o XS

soT \ X %} /
(SPI compatible)

Master Mode

teshi
>

TS

- tcsoe

SCS input 5
CSHE

=

=P

XXX /
(Normal Sync tpse 7
transfer)

Ca . .

(SPI compatible)

TS

Slave Mode
SCSx output /
tscc
SCSy output
SCK output \
-~

Clock switching example by master mode round operation (x,y=0,1,2,3)
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External bus I/F (synchronous mode, read operation, and multiplex mode) timing

t1 t2 t3 t4
teve
—/
ASX «—| fcHasL | tcrasH
T\  ASCY=0
«—>| tcHesL | tcHesH
CS0X to CS3X ACS=0 _\\ RDCS=0 /
tcHRL
PN RWT=1 PR tcHRrH
\ trRLRH
RDX CSRD=2 /
ADCY=1
«—| tcHmav tcHmAx
D16 to D31 X Valid| Address ) Read Data
tosrH - trHDH

External bus I/F (synchronous mode, read operation, and split mode) timing

t1 t2 t3 t4

teve

ssax /N [/ // _ \

tcHasH

«—| tcrasL —
ASX \ ASCY=0

| tcHesL tercsn
CSOX to CS3X ACS=0 \ RDCS=0 /

- tcHRL RWT=1 . tenrH
RDX CSRD=0 tRLRH

| tcHav | tcHax
A00 to A21 >(Va|id Address )(
D16 to D31 Read Data )_

tosrH trHDH
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