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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

FR60 RISC

32-Bit Single-Core
96MHz

CANbus, EBI/EMI, I2C, LINbus, UART/USART
DMA, LVD, PWM, WDT
108

1.0625MB (1.0625M x 8)
FLASH

48K x 8

3V ~ 5.5V

A/D 32x10b

External

-40°C ~ 125°C (TA)
Surface Mount
144-LQFP

144-LQFP (20x20)
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3.2 MB91F467BA/466BA AND MB91F465BB/464BB with MD_3=0

. . | ircui .
Pin no. Pin name 110 e ﬁl]j t Function
type
P27 _6 to P27_7 General-purpose input/output ports
2t03 110 B
AN22 to AN23 Analog input pins of A/D converter
P26_0to P26_7 General-purpose input/output ports
4to 11 /0 B
AN24 to AN31 Analog input pins of A/D converter
P24 4 to P24 7 General-purpose input/output ports
12to 15 /0 A
INT4 to INT7 External interrupt input pins
P21_0 General-purpose input/output ports
16 /0 A
SINO Data input pin of USARTO
P21_1 General-purpose input/output ports
17 — /10 A purp P putp
SOTO0 Data output pin of USARTO
P14_4 to P14_7 General-purpose input/output ports
ICU4 to ICU7 Input capture input pins
20 to 23 110 A
TIN4 to TIN7 External trigger input pins of reload timer
TTG4/12t0 TTG7/15 External trigger input pins of PPG timer
P15 4to P15 7 General-purpose input/output ports
24 t0 27 OCU4 to OCU7 1/0 A Output compare output pins
TOT4 to TOT7 Reload timer output pins
P17 _0to P17_7 General-purpose input/output ports
28 to 35 /0 A
PPGO to PPG7 Output pins of PPG timer
P20_0 General-purpose input/output ports
38 SIN2 /0 A Data input pin of USART2
AINO Up/down counter input pin
P20_1 General-purpose input/output ports
39 SOT2 /10 A Data output pin of USART2
BINO Up/down counter input pin
P20 _2 General-purpose input/output ports
SCK2 Clock input/output pin of USART2
40 /0 A
ZINO Up/down counter input pin
CK2 External clock input pin of free-run timer 2
P20_4 General-purpose input/output ports
41 SIN3 1/0 A Data input pin of USART3
AIN1 Up/down counter input pin
P20_5 General-purpose input/output ports
42 SOT3 110 A Data output pin of USART3
BIN1 Up/down counter input pin
P20_6 General-purpose input/output ports
SCK3 Clock input/output pin of USART3
43 /0 A
ZIN1 Up/down counter input pin
CK3 External clock input pin of free-run timer 3
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. . 1/0 circuit .
Pin no. Pin name 110 M1 Function
type
P24 0 General-purpose input/output ports
44 /0 A
INTO External interrupt input pin
P24_1 General-purpose input/output ports
45 — /0 A purp P il
INT1 External interrupt input pin
P23_0 General-purpose input/output ports
46 RX0 110 A RX input pin of CANO
INT8 External interrupt input pin
P23 1 General-purpose input/output ports
47 /0 A
TXO0 TX output pin of CANO
P23 2 General-purpose input/output ports
48 RX1 1/0 A RX input pin of CAN1
INT9 External interrupt input pin
P23_3 General-purpose input/output ports
49 /0 A
X1 TX output pin of CAN1
P23_4 General-purpose input/output ports
50 RX2 /0 A RX input pin of CAN2
INT10 External interrupt input pin
P23 5 General-purpose input/output ports
51 — 110 A il P il
TX2 TX output pin of CAN2
P23 6 General-purpose input/output ports
MB91F467BA/ . .
52 MBO1F466BA: RX3 1/0 A RX input pin of CAN3
INT11 External interrupt input pin
P23 7 General-purpose input/output ports
53 MB91F467BA/ /0 A
MB91F466BA: TX3 TX output pin of CAN3
P22 0 General-purpose input/output port
MB91F467BA/ . )
56 MBO1F466BA: RX4 1/0 A RX input pin of CAN4
INT12 External interrupt input pin
P22_1 General-purpose input/output port
57 MB91F467BA/ 1’0 A .
MBO1F466BA: TX4 TX output pin of CAN4
P22 2 General-purpose input/output port
58 INT13 /o A External interrupt input pin
MB91F467BA/ . .
MBO1F466BA: RX5 RXinput pin of CAN5
P22 3 General-purpose input/output port
59 MB91F467BA/ 1’0 A

MB91F466BA: TX5

TX output pin of CANS

Document Number: 002-04608 Rev. *A
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9.3 Flash Access in CPU mode

9.3.1 Flash Configuration

9.3.1.1 Flash Memory Map MB91F467BA

Address

0014:FFFFh
0014:C000h

0014:BFFFh
0014:8000h

0014:7FFFh
0014:4000h

0014:3FFFh
0014:0000h

0013:FFFFh
0012:0000h

0011:FFFFh
0010:0000h

000F:FFFFh
000E:0000h

000D:FFFFh
000C:0000n

000B:FFFFh
000A:0000h

0009:FFFFh
0008:0000h

0007:FFFFh
0006:0000h

0005:FFFFh
0004:0000h

16bit read/write
32bit read/write
64bit read

SAG (8KB) SA7 (8KB)
SA4 (8KB) SA5 (8KB)
ROMS7
SA2 (8KB) SA3 (8KB)
SAO0 (8KB) SA1 (8KB)
SA22 (64KB) SA23 (64KB)
ROMS6
SA20 (64KB) SA21 (64KB)
SA18 (64KB) SA19 (64KB) ROMS5
SA16 (64KB) SA17 (64KB) ROMS4
SA14 (64KB) SA15 (64KB) ROMS3
SA12 (64KB) SA13 (64KB) ROMS2
SA10 (64KB) SA11 (64KB) ROMS1
SA8 (64KB) SA9 (64KB) ROMSO0
addr+0 addr+1 addr+2 addr+3 addr+4 addr+5 addr+6 addr+7
dat[31:16] dat[15:0] dat[31:16] dat[15:0]
dat[31:0] dat[31:0]

dat[63:0]
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Address Register Block
+0 +1 +2 +3
000200 DMACAO [R/W]
H 00000000 000OXXXX XXXXXXXX XXXXXXXX
000204 DMACBO  [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000208 DMACA1 [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
00020C DMACB1  [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX OMAC
000210 DMACA2 [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
000214 DMACB2 [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000218 DMACA3  [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
00021C DMACB3  [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000220 DMACA4 [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
000224 DMACB4 [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000228 DMAC
H
0 00023Cy; Reserved
000240y DMO%CEI? OO[;)NV] Reserved
000244,
0 0002CCyy Reserved Reserved
ICS045 [R/W] ICS67 [RIW]
0002D0y Reserved 00000000 Reserved 00000000
0002D4 IPCP4 [R] IPCP5 [R] Input Capture
H XXXXXXX XXXXXXXX XXXXXXXK XXKXXXXX 4to7
000208 IPCP6 [R] IPCP7 [R]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
0CS45 [R/W] 0CS67 [R/W]
0002DC ---0--00 0000 - - 00 ~--0--00 0000 - - 00
0002E0 OCCP4 [R/W] OCCP5 [R/W] Output Compare
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 4107
0002E4 OCCP6 [R/W] OCCP7 [RIW]
H XXXXXXXK XXKXXXXX XXXXXXXK XXKXXXXX
0002E8y,
o 0002ECy, Reserved Reserved
TCDT4 [R/W] TCCS4 [R/W] Free Running Timer 4
0002F0y XXXXXXXX XXXXXXXX Reserved 00000000 (ICU 4, ICU 5)
TCDT5 [R/W] TCCS5 [R/W] Free Running Timer 5
0002F4y XXXXXXXK XXXKXXXX Reserved 00000000 (ICU 6, ICU 7)
TCDT6 [R/W] TCCS6 [R/W] Free Running Timer 6
0002F8y XXXXXXXX XXXXXXXX Reserved 00000000 (OCU 4, OCU 5)
TCDT7 [R/W] TCCS7 [R/W] Free Running Timer 7
0002FCH XXXXXXXK XXXKXXXX Reserved 00000000 (OCU 6, 0CU 7)
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Address Register Block
+0 +1 +2 +3
001000 DMASAOQ [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
001004 DMADAO [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXXK XXXXXXXX
001008 DMASA1 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
00100C DMADA1 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
001010 DMASA2 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX DMAC
001014 DMADA2 [R/W]
H XXXXXXXX XXXXXXXX XXXXXKXXK XXXXXXXX
001018 DMASA3 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
00101C DMADAS3 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXXK XXXXXXXX
001020 DMASA4 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
001024 DMADA4 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
001028
to 003FFCy, Reserved Reserved
002000y o .
to 006FFCy, Flash-cache size is 8 Kbytes : 0040004 to 005FFCy Flash-cache / I-RAM area
007000 FMCS [R/W] FMCR [R/W] FCHCR [R/W]
H 01101000 ----0000 |  m----- 00 10000011
FMWT [R/W] FMPS [R/W] Flash Memory/ I-Cache
007004y 11111111 11111111 Reserved | . 000 Control Register
FMAC [R]
007008y 00000000 00000000 00000000 00000000
FCHAO [R/W]
oozeocy | Ll L. 000000 00000000 00000000 I-Cache Non-cacheable
FCHA1 [R/W] area setting Register
0070104 | . 000000 00000000 00000000
007014
to 007FFCy, Reserved Reserved
008000y Boot-ROM size is 4 Kbytes : 00B000 to 00BFFCH
to 00BFFCh (instruction access is 1 wait cycle, data access is 1 wait cycle) Boot ROM area
00C000 CTRLRO [R/W] STATRO [R/W]
H 00000000 00000001 00000000 00000000
00C004 ERRCNTO [R] BTRO [R/W]
H 00000000 00000000 00100011 00000001 CAN 0
00C008 INTRO [R] TESTRO [R/W] Control Register
H 00000000 00000000 00000000 X0000000
BRPEO [R/W]
00C00CH 00000000 00000000 CBSYNCO

Document Number: 002-04608 Rev. *A
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Address Register Block
+0 +1 +2 +3
00C080 TREQR20 [R] TREQR10 [R]
H 00000000 00000000 00000000 00000000
00C084 to
00CO8Cy, Reserved Reserved
00C090 NEWDT20 [R] NEWDT10 [R]
H 00000000 00000000 00000000 00000000
00C094 to
00C09CH Reserved Reserved CAN O
00COAD INTPND20 [R] INTPND10 [R] Status Flags
H 00000000 00000000 00000000 00000000
00COA4 to
00COACH, Reserved Reserved
00COBO MSGVAL20 [R] MSGVAL10 [R]
H 00000000 00000000 00000000 00000000
00C0B4 to
00COFCy, Reserved Reserved
00C100 CTRLR1 [R/W] STATR1 [R/W]
H 00000000 00000001 00000000 00000000
00C104 ERRCNT1 [R] BTR1 [R/W]
H 00000000 00000000 00100011 00000001 CAN 1
00C108 INTR1 [R] TESTR1 [R/W] Control Register
H 00000000 00000000 00000000 X0000000
BRPE1 [R/W]
00C10Cy 00000000 00000000 CBSYNCH
00G110 IF1CREQ1 [R/W] IF1CMSK1 [R/W]
H 00000000 00000001 00000000 00000000
00C114 IFIMSK21 [R/W] IFIMSK11 [R/W]
H 11111111 1111111 11111111 11111111
00C118 IF1ARB21 [R/W] IF1ARB11 [R/W]
H 00000000 00000000 00000000 00000000
IFIMCTR1 [R/W]
00C1Cy 00000000 00000000 Reserved
00C120 IF1DTA11 [R/W] IF1DTA21 [R/W]
H 00000000 00000000 00000000 00000000 CAN 1
000124 IF1DTB11 [R/W] IF1DTB21 [R/W] IF 1 Register
H 00000000 00000000 00000000 00000000
00C128y,
to 00C12Cy, Reserved
00C130 IF1DTA21 [R/W] IFIDTA11 [RIW]
H 00000000 00000000 00000000 00000000
00C134 IF1DTB21 [R/W] IFIDTB11 [R/W]
H 00000000 00000000 00000000 00000000
00C138y
0 00C13C,, Reserved

Document Number: 002-04608 Rev. *A
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Address Register Block
+0 +2 +3
00C210 IF1CREQ2 [R/W] IF1CMSK2 [R/W]
H 00000000 00000001 00000000 00000000
IF1MSK22 [R/W] IF1MSK12 [RIW]
00C214, 11111111 11111111 11111111 11111111
00C218 IF1ARB22 [R/W] IF1ARB12 [R/W]
H 00000000 00000000 00000000 00000000
IFIMCTR2 [RIW]
00C21Cy 00000000 00000000 Reserved
00C220 IF1DTA12 [R/W] IF1DTA22 [R/W] CAN 2
H 00000000 00000000 00000000 00000000 IF 1 Register
00C224 IF1DTB12 [R/W] IF1DTB22 [R/W]
H 00000000 00000000 00000000 00000000
00C228,
to 00C22C}, Reserved
00C230 IF1DTA22 [R/W] IF1DTA12 [R/W]
H 00000000 00000000 00000000 00000000
00C234 IF1DTB22 [R/W] IF1DTB12 [R/W]
H 00000000 00000000 00000000 00000000
00C238,
to Reserved
00C23Cy
00C240 IF2CREQ2 [R/W] IF2CMSK2 [R/W]
H 00000000 00000001 00000000 00000000
IF2MSK22 [R/W] IF2MSK12 [R/W]
00C244 11111111 11111111 11111111 11111111
00C248 IF2ARB22 [R/W] IF2ARB12 [RIW]
H 00000000 00000000 00000000 00000000
IF2MCTR2 [R/W]
00C24Cy 00000000 00000000 Reserved
00C250 IF2DTA12 [R/W] IF2DTA22 [R/W]
H 00000000 00000000 00000000 00000000 CAN 2
00C254 IF2DTB12 [R/W] IF2DTB22 [R/W] IF 2 Register
H 00000000 00000000 00000000 00000000
00C258,,
to 00C25C Reserved
00C260 IF2DTA22 [R/W] IF2DTA12 [R/W]
H 00000000 00000000 00000000 00000000
00C264 IF2DTB22 [R/W] IF2DTB12 [R/W]
H 00000000 00000000 00000000 00000000
00C268,
0 00C27C,, Reserved
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Address Register Block
+0 +1 +2 +3
00F080 BADO [R/W]
H XXXXXXXX - XXXXXXXXK XXXXXXXX XXXXXXXX
00F084 BAD1 [R/W]
H XXXXXXXX - XXXXXXXXK XXXXXXXX XXXXXXXX
00F088 BAD2 [R/W]
H XXXXXXXX XXXXXXXXK XXXXXXXX XXXXXXXX
00F08C BAD3 [R/W]
H XXXXXXXX XXXXXXXXK XXXXXXXX XXXXXXXX
00F090 BAD4 [R/W]
H XXXXXXXX XXXXXXXXK XXXXXXXX XXXXXXXX
00F094 BAD5 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
00F098 BAD6 [R/W]
H XXXXXXXX - XXXXXXXXK XXXXXXXX XXXXXXXX
00F09C BAD7 [R/W]
H XXXXXXXX XXXXXXXXK XXXXXXXX XXXXXXXX
EDSU / MPU
00FOAQ BAD8 [R/W]
H XXXXXXXX XXXXXXXXK XXXXXXXX XXXXXXXX
00FOA4 BAD9 [R/W]
H XXXXXXXX XXXXXXXXK XXXXXXXX XXXXXXXX
00FOAS BAD10 [R/W]
H XXXXXXXX XXXXXXXXK XXXXXXXX XXXXXXXX
00FOAC BAD11 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
00FOBO BAD12 [R/W]
H XXXXXXXX - XXXXXXXXK XXXXXXXX XXXXXXXX
00FOB4 BAD13 [R/W]
H XXXXXXXX XXXXXXXXK XXXXXXXX XXXXXXXX
00FOBS BAD14 [R/W]
H XXXXXXXX XXXXXXXXK XXXXXXXX XXXXXXXX
00FOBC BAD15 [R/W]
H XXXXXXXX XXXXXXXXK XXXXXXXX XXXXXXXX
00F0COy to
01FFFCy Reserved EDSU / MPU
020000y D-RAM size is 24 Kbytes : 02A000y - 02FFFCy i
to 02FFFCy (data access is 0 wait cycles) D-RAM area
0300004 ID-RAM size is 16 Kbytes : 030000 - 033FFCh ID-RAM area
to 03FFFCy (instruction access is 0 wait cycles, data access is 1 wait cycle)

1. depends on the number of available CAN channels
2. ACRO [11 : 10] depends on Mode vector fetch information on bus width
3. TCR[3: O] INIT value = 0000, keeps value after RST
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32bit read/write dat[31:0] dat[31:0]

16bit read/write dat[31:16] | dat[15:0] dat[31:16] | dat[15:0]
Register

+0 | +1 ‘ +2 ‘ +3 ‘ +4 ‘ +5 | +6 | +7

Block

Address

180000,
to ROMSS8

1BFFF8y

1C0000y
to ROMS9

1FFFF8y

200000,
to ROMS10

27FFF8y,

280000,
to ROMS11

2FFFF8,
3000004

to ROMS12
37FFF8y

External Bus Area

380000y
to ROMS13

3FFFF8y

4000004

to ROMS14

47FFF8y

480000,

to ROMS15

4FFFF8,

Notes: Write operations to address OFFFF8 and OFFFFCy are not possible. When reading these addresses, the values shown
above will be read. On MB91F465BB/F464BB, write access to the flash is only possible in 16-bit mode.
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13. Interrupt Vector Table

Interrupt number | Interrupt level [] Interrupt vector [21 DMA
T oscmal| o | Setng | Saginir | onser | Pzl vector | imer

Reset 0 00 — — 3FCq 000FFFFCy —
Mode vector 1 01 — — 3F8K O00OFFFF8y —
System reserved 2 02 — — 3F4y 000FFFF4y —
System reserved 3 03 — — 3F0y 000FFFFOy —
System reserved 4 04 — — 3ECH 000FFFECH —
ﬁﬁ? :g?ijgtﬁ‘)’?ﬁ 5 05 — — 3E8y 000FFFES,, —
Memory Protection exception [°] 6 06 — — 3E4y 000FFFE4y —
System reserved 7 07 — — 3EOy 000FFFEQy —
System reserved 8 08 — — 3DCH 000FFFDCH —
System reserved 9 09 — — 3D8y 000FFFD8y —
System reserved 10 0A — — 3D4y 000FFFD4y —
System reserved 11 0B — — 3D0y 000FFFDOy —
System reserved 12 0oc — — 3CCq 000FFFCCH —
System reserved 13 oD — — 3C84 00OFFFC8y —
g;fee;i?oend instruction 14 OE — — 3C4, 000FFFC4 —
NMI request 15 OF Fy fixed 3C04 000FFFCOy —
External Interrupt O 16 10 3BCH 000FFFBCH 0,16
External Interrupt 1 17 11 ICRO0 40 3B8y 00OFFFB8y 1,17
External Interrupt 2 18 12 ICRO a1y, 3B4y 000FFFB4y 2,18
External Interrupt 3 19 13 3B0Oy 000FFFBOK{ 3,19
External Interrupt 4 20 14 3ACH 000FFFACH 20
External Interrupt 5 21 15 IoRo2 424 3A84 0OO0FFFA8y 21
External Interrupt 6 22 16 3A4, 000FFFA4y 22
External Interrupt 7 23 17 IORO3 43 3A0H 000OFFFAOQy 23
External Interrupt 8 24 18 ICRO4 e 39Cy 000FFF9Cy —
External Interrupt 9 25 19 398y 000FFF98y —
External Interrupt 10 26 1A ICRO5 445, 394y 000FFF94, —
External Interrupt 11 27 1B 390y 000FFF90y —
External Interrupt 12 28 1C 38CH 00OFFF8CH —
External Interrupt 13 29 1D CRO6 440 388y 000FFF88y —
External Interrupt 14 30 1E ICRO7 447, 384y 000FFF84 —
External Interrupt 15 31 1F 380y 000OFFF80y —
Reload Timer 0 32 20 37Cy 000FFF7Cy 4,32
Reload Timer 1 33 21 1oRo8 48 378y 000FFF78y 5,33
Reload Timer 2 34 22 374y 000FFF74y 34
Reload Timer 3 35 23 1CRO9 4% 370y 000FFF70y 35
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15.3 DC Characteristics
(Vppd =AVcc5=3.0Vto 5.5V, Vgsh=AVggb =0V, Ty =-40°Cto + 125 °C)
. . Value .
Parameter | Symbol Pin name Condition : Unit Remarks
Min Typ Max
Port inputs if CMOS
- Hysteresis 0.8/0.2 0.8 x Vpp - Vpp + 0.3 V | CMOS hysteresis input
input is selected
Port inputs if CMOS 0.7 x Vpp - Vpp +0.3 V |45V?Vpp?55V
- Hysteresis 0.7/0.3 input
V|H iS Selected 074 X VDD - VDD + 03 V 3 V ? VDD < 45 V
AUTOMOTIVE
- Hysteresis input is se- 0.8 x Vpp - Vpp +0.3 \Y
lected
Input “H”
voltage . Portinputsif TTL input is 20 ) Vo +0.3 Vv
selected : pb T
) ) INITX input pin (CMOS
VIHR INITX 0.8 x Vpp Vpp + 0.3 \ Hysteresis)
Vium MD_3 to MD_0 - Vpp - 0.3 - Vpp + 0.3 V | Mode input pins
External clock in
ViHxos X0, X0A - 25 - Voo *03 | V' Luogcitation mode”
External clock in “Fast
ViHxoF X0 - 0.8 xVpp - Voo *03 | V' 1 oioek Input mode”
Port inputs if CMOS
- Hysteresis 0.8/0.2 input | Vgg-0.3 - 0.2 x Vpp \Y
is selected
Port inputs if CMOS
- Hysteresis 0.7/0.3 input | Vgg-0.3 - 0.3 x Vpp \
v is selected
- Port inputs if Ves-03 | - | 05xVpp | V |45V<Vpp<55V
) AUTOMOTIVE
Input “L” Hysteresis input is Vgg-0.3 - 0.46 x Vpp V |3V sVpp<45V
voltage selected
Portinputs if TTL inputis
) selected Vss-03 . 08 v
INITX input pin (CMOS
ViR INITX - Vgs-0.3 - 0.2 x Vpp \ Hysteresis)
ViLm MD_3 to MD_0 - Vss-0.3 - Vgs +0.3 V | Mode input pins
External clock in
ViLxps X0, X0A . Vss-03 . 0.5 V' |“Oscillation mode”
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15.4 A/D Converter Characteristics

(Vpp5 =AVec5 =3.0 V10 5.5V, Vggh = AVgg5 = 0V, Ty =40 °C to + 125 °C)

channels

. Value .
Parameter Symbol |Pin name : Unit Remarks
Min Typ Max
Resolution - - - - 10 bit
Total error - - -3 - +3 LSB
Nonlinearity error - - -25 - +2.5 LSB
Differential nonlinearity _ _ _19 _ 1.9 LSB
error
Zero reading voltage Vor ANn AVRL-1.5LSB | AVRL +0.5LSB | AVRL +2.5LSB \Y
Full scale reading voltage VesT ANn AVIEQI;:S'S AVRH-15LSB | AVRH+05LSB| V
0.6 - 16,500 pus [45V<AVec5<55V
Compare time Tcomp -
2.0 - - pus [3.0V<AVcc5<45V
04 _ _ us 45V<AVcc5<55Y,
Rext <2 kQ
Sampling time Tsamp -
10 3 3 s 30V=sAVec5<45Y,
: M2 Rexr < 1kQ
1.0 - - pus [45V<AVc5<55V
Conversion time Teonv -
3.0 - - us |3.0V=<AVec5<45V
Input capacitance Cin ANn - - 11 pF
- - 2.6 kQ |45V <AVcc555V
Input resistance Rin ANn
- - 12.1 kQ [3.0V<AVcc5<45V
Analog input leakage -1 - +1 HA | Ta= +25°C
IAlN ANn
current -3 - +3 pA | Ta= +125°C
Analog input voltage Van ANR AVRL _ AVRH v
range
Offset between input _ ANR N _ 4 LSB

Note: The accuracy gets worse as AVRH - AVRL becomes smaller
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Nonlinearity error Differential nonlinearity error
3FFH T Actual conversion characteristic§” Actual conversion characteristics
3FEn \ : (N+1)H + \
{1LSB(N-1)+Vor} ! R :
3FDH + - - (mlzggl-uement Ideal
- i value) - characteristics
2 i E_ NH S e
8 ' : 8 é\
© 004n + - I 5
= VNT > : : :
a (measurement e H .
0031 -+ value) (N-TH oo Vs
. : 1 (m'éas-l;rement
Vo Actual conversion VT value)
002+ ST characteristics (measurement valug)
i [=— Ideal characteristics :
001w -+ - (N-2)1 T Actual conversion
V1o (measurement value) characteristics
AVss5 AVRH AVss5 AVRH
Analog input Analog input
Nonlinearity error of digital output N = Vnr - {1 LSB1)£S(§ —1) +Vor} [LSB]
i i ineari iai - ViNt1)T-VUnT
Differential nonlinearity error of digital output N = LSB —1[LSB]
VesT -V
1LSB =
1022 V]
N: A/D converter digital output value
Vor. Voltage at which the digital output changes from 000y to 0014.
VEegT: Voltage at which the digital output changes from 3FE to 3FF.
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15.7 AC Characteristics

15.7.1 Clock Timing

(Vpp5=3.0Vt05.5V,Vsss =AVss5=0V, Ty =—-40°Cto + 125 °C)
Value
Parameter Symbol | Pin name Unit Condition
Min Typ Max
X0 35 4 16 MHz Opposite phase external
X1 supply or crystal
Clock frequency fc XA
1A 32 32.768 100 kHz

Figure 3. Clock timing condition

tc

Z-- 0.8 Vcc

X0,
X1, 7/
XO0A, ---0.2Vcc
X1A
PwH y PwL !
15.7.2 Reset Input Ratings
(Vpp5=3.0V1t05.5V,Vggb=AVgsb =0V, Ty =-40°Cto + 125 °C)
Value
Parameter Symbol Pin name Condition Unit
Min Max
INITX input time (at power-on) 8 - ms
tNTL INITX -
INITX input time (other than the above) 20 - us
tINTL |
INITX 0.2 Vcc
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15.7.3  LIN-USART Timings at Vpp5=3.0to 5.5V

m Conditions during AC measurements

m All AC tests were measured under the following conditions:
a- Iodrive =5mA

a -Vppd5=3.0Vto55V,lyq=3mA

a - VSSS =0V

a -T,= -40°Cto +125x °C

a - C; =50 pF (load capacity value of pins when testing)
a -VOL = 0.2 xVpp5

a -VOH = 0.8xVpp5

a -EPILR =0, PILR =1 (Automotive Level = worst case)

(Vpp5=3.0V 1055V, Vgsh = AVgg5 =0V, Ty =-40 °C to + 125 °C)

Vpp5=3.0V to4.5V Vpp5=4.5V to 5.5V
Parameter Symbol | Pin name | Condition Unit
Min Max Min Max
Serial clock cycle time |  tscyc SCKn 4 teikp - 4tcikp - ns
SCK | — SOT delay SCKn
time tSLOVI SOTn -30 30 -20 20 ns
SOT — SCK | delay SCKn Internal clock 2] ) _onl] )
time tovsHi SOTn operaton | foLkp - 30 m * toLkp - 20 ns
Vald SIN > SCK1 | sckn | (mastermode) 7T ] s ] N
setup time IVSHI SINn CLKP CLKP
SCK 1 — valid SIN SCKn
hold time fsHix SINn 0 - 0 - ns
Sgrlal clock “H” pulse tsnsLE SCKn toLkp + 10 ) toLkp * 10 ) ns
width
Sgrlal clock“L” pulse tsLsHE SCKn toLkp + 10 ) toLkp + 10 ) ns
width
SCK | — SOT delay SCKn
time fsLove SOTn External clock ) 2towkp + 55 ) 2lokp +45 | ns
: operation
Valid SIN — SCK 1 SCKn
setup time tivsHE SINN (slave mode) 10 - 10 - ns
SCK 1 — valid SIN SCKn
hold tiTme tshixe SINR toikp + 10 - toikp + 10 - ns
SCK rising time tre SCKn - 20 - 20 ns
SCK falling time tre SCKn - 20 - 20 ns

1. Parameter m depends on tgcyc) and can be calculated as :

W if tscyc) = 2°k* o kp then m =k, where k is an integer > 2

B if tscyc) = (2°k + 1)*tcLkp then m =k + 1, where k is an integer > 1

Notes :

m The above values are AC characteristics for CLK synchronous mode.
m tc kp is the cycle time of the peripheral clock.
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15.7.7 External Bus AC Timings at Vpp35=3.0t0 5.5V

Note: This chapter is applicable to MB91F467BA/FA66BA

m Conditions during AC measurements
All AC tests were measured under the following conditions:

a 'Iodrive =5mA

7 -Vpp35=4.5V 10 5.5V, lgaq = 3 MA
a -V335 =0V

a-Ta= -40°Cto +125°C

7 -C, = 50 pF

o-VOL = 0.5 % VDD35

a-VOH = 0.5 % VDD35

a-EPILR = 0, PILR =1 (Automotive Level = worst case)

15.7.7.1 Basic Timing
(Vpp35=3.0V1t05.5V, Vss5=AVss5=0V, Ty =-40°C to + 125 °C)

. Value .
Parameter Symbol Pin name : Unit
Min Max
t 12 xt -1 1/2 x t +9 ns
SYSCLK CLCH SYSCLK CLKT CLKT
tCHCL 1/2 x tCLKT -9 1/2 x tCLKT +1 ns
t - 8 ns
SYSCLK | to CSXn delay time cLes SYSCLK
tCLCSH CSXn - 12 ns
SYSCLK 1 to CSXn delay time (Addr — CS delay) tcHesL -6 +1 ns
SYSCLK | to Address valid delay time tcLav AS;SSLAKO - 13 ns

Note: tc kT is the cycle time of the external bus clock.
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15.7.7.3 Synchronous write access
(Vpp35=3.0V1to 5.5V, Vss5=AVss5 =0V, Ty=-40 °C to + 125 °C)

. Value .
Parameter Symbol Pin name = Unit
Min Max
TCLWRL - 8 ns
SYSCLK | to WRXn delay time SYSCLK
TCLWRH WRXn 0 - ns
. . WRXn
Data valid to WRXn | setup time TDSWRL D31 to D16 -7 - ns
. . WRXn
WRXn 1 to Data valid hold time TWRHDH D31 to D16 toLkT - 20 - ns
TCLCSL - 8 ns
SYSCLK | to CSXn delay time SYSCLK
TCLCSH CSXn - 12 ns

L, teLest ‘ tCLCsH
<

A

Y

CSXn

tCLWRH

TCLWRL

WRXn \

| tDSWRL TWRHDH

A 4

A

DATA OUT
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18. Revision History

Spansion Publication Number: DS07-16609-1E
Version Date Remark
2.0 2008-06-19 Initial version

Proof reading results from FJ incorporated;
Corrected pinout drawings;
10 CIRCUIT TYPES: corrected some typos like on the other datasheets;
HANDLING DEVICES: updated the section "Notes on PS register" for better understanding;
Interrupt Vector Table: corrected the footnotes
FLASH: added note about the operation mode switching capability in Boot ROM; corrected flash
21 2008-08-15 security vector FSV2 assignments, corrected section about parallel programming,
corrected section pin connections in parallel programming mode so that there is only one page
added section "Poweron Sequence in parallel programming mode";
ELECTRICAL CHARACTERISTICS: removed the note that analog input/output pins cannot ac-
cept +B signal input; splitted I, , into external and internal LV detection current
ADC Characteristics: Corrected the items about nonlinearity error;
Corrected the company name

Page 1: Corrected document name field in top header
3.0 2009-01-09 Block Diagram: Removed SCKO (LIN-USARTO is asynchronous only)
Added Ta=125C characteristics

19. Main Changes in this Edition

Page Section Change Results
15. Electrical Characteristics Corrected the column “Value” and “Unit” of the parameter “Zero reading voltage”
15.4. A/D converter characteristics and “Full scale reading voltage”.
(Value :

AVRL - 1.5 — AVRL - 1.5 LSB
104 AVRL + 0.5 — AVRL + 0.5 LSB

AVRL +2.5 — AVRL + 2.5 LSB
AVRH - 3.5 — AVRH - 3.5 LSB
AVRH - 1.5 — AVRH - 1.5 LSB
AVRH + 0.5 — AVRH + 0.5 LSB
Unit : LSB — V)

NOTE: Please see “Document History” for later revised information.
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