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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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3.21 Power supply/Ground pins
Pin no. Pin name 110 Function
T e g 0 O VSS5 Ground pins
54,72, 90, 108, 126 VDD5 Power supply pins
88, 89 VDD5R Power supply pins for internal regulator
105 AVSS5 Supply Analog ground pin for A/D converter
107 AVCC5 Power supply pin for A/D converter
106 AVRH5 Reference power supply pin for A/D converter
87 VCC18C Capacitor connection pin for internal regulator
18, 36, 144 VDD35 Power supply pins for external bus part of 1/0 ring

N

Document Number: 002-04608 Rev. *A

. For information about the 1/O circuit type, refer to “I/O Circuit Types”.
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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]

Document Number: 002-04608 Rev. *A
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9.6.3 Security Vector FSV2 MB91F467BA/466BA
The setting of the Flash Security Vector FSV2 bits [31:0] is responsible for the individual write protection of the 64 KByte sectors. It
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is only evaluated if write protection bit FSV1[17] is set.
Table 5. Explanation of the bits in the Flash Security Vector FSV2[31:0]

FSV2 bit Sector ngglgc‘t’:’;i;e Di:sraol:;Lecm'Lte Comment
FSV2[0] SA8 set to “0” set to “1”
FSV2[1] SA9 set to “0” set to “1”
FSV2[2] SA10 set to “0” setto “1”
FSV2[3] SA11 set to “0” set to “1”
FSV2[4] SA12 set to “0” set to “1”
FSV2[5] SA13 set to “0” setto “1”
FSV2[6] SA14 set to “0” set to “1”
FSV2[7] SA15 set to “0” set to “1”
FSV2[8] SA16 set to “0” setto “1”
FSV2[9] SA17 set to “0” set to “1”
FSV2[10] SA18 set to “0” set to “1”
FSV2[11] SA19 set to “0” setto “1”
FSV2[12] SA20 (MB91F467BA) set to “0” setto “1”
FSV2[13] SA21 (MB91F467BA) set to “0” setto “1”
FSV2[14] SA22 (MB91F467BA) set to “0” setto “1”
FSV2[15] SA23 (MB91F467BA) set to “0” setto “1”
FSV2[31:16] - set to “0” set to “1” not available

Note: See section “Flash access in CPU mode” for an overview about the sector organisation of the Flash Memory.

9.6.4 Security Vector FSV2 MB91F465BB/464BB
The setting of the Flash Security Vector FSV2 bits [31:0] is responsible for the individual write protection of the 64 KByte sectors. It

is only evaluated if write protection bit FSV1[17] is set.
Table 6. Explanation of the bits in the Flash Security Vector FSV2[31:0]

FSV2 bit Sector ngglgc‘t’:’;i;e Di:sraol:;Lecm'Lte Comment
FSV2[3:0] - - - not available
FSV2[4] SA12 (MB91F465BB) set to “0” setto “1”
FSV2[5] SA13 (MB91F465BB) set to “0” setto “1”
FSV2[6] SA14 set to “0” setto “1”
FSV2[7] SA15 set to “0” set to “1”
FSV2[8] SA16 set to “0” setto “1”
FSV2[9] SA17 set to “0” setto “1”
FSV2[10] SA18 set to “0” set to “1”
FSV2[11] SA19 set to “0” setto “1”
FSV2[31:12] - - - not available

Note: See section “Flash access in CPU mode” for an overview about the sector organisation of the Flash Memory.

Document Number: 002-04608 Rev. *A
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1.2 MB91F465BB, MB91F464BB

MB91F465BB
00000000+
1/0 (direct addressing area)
00000400+
1/0
00001000H
DMA
00002000+
00004000+
Flash-Cache (8 KBytes)
00006000+
00007000x
Flash memory control
00008000+
0000B0O0OH
Boot ROM (4 Kbytes)
0000C000H
CAN
0000D000H
0002A000H
D-RAM (0 wait, 24 Kbytes)
00030000+
ID-RAM (16 Kbytes)
00034000+
00040000+
External bus area
00080000H
Flash memory (512 Kbytes)
00100000H
External bus area
00148000+
Flash memory (32 Kbytes)
00150000+
00180000+
External bus area
00500000+
External data bus
FFFFFFFFu
Note: Access prohibited areas

Document Number: 002-04608 Rev. *A

00000000+

00000400+

00001000+

00002000+

00004000+

00006000+

00007000+

00008000+

0000B0O0OH

0000C000H

0000D000H

0002A000+

00030000+

00034000+
00040000+

00080000+
000AOQ000H

00100000+

00148000+

00150000+
00180000+

00500000+

FFFFFFFFn

Note:

MB91F464BB

1/0 (direct addressing area)

1/0

DMA

Flash-Cache (8 KBytes)

Flash memory control

Boot ROM (4 Kbytes)

CAN

D-RAM (0 wait, 24 Kbytes)

ID-RAM (16 Kbytes)

External bus area

Flash memory (384 Kbytes)

External bus area

Flash memory (32 Kbytes)

External bus area

External data bus

Access prohibited areas
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Address Register Block
+0 +1 +2 +3
PDROO0 [R/W] PDRO1 [R/W]
000000y XXXKKXKXXX XXXXXXXX Reserved Reserved
PDRO5 [R/W] PDRO6 [R/W] PDRO7 [R/W]
000004 Reserved - - XXXXXX XXXXXXXX XXXXXXXX
PDRO08 [R/W] PDRO09 [R/W] PDR10 [R/W]
000008y Xo-Xoo-X | el N X Reserved
00000CH Reserved Reserved PXE;(F){(?X“;)/(V)\(/] Ij(l:;(l;l(SX[)i{)/(V)\(l]
R-bus Port Data Register
000010 PDR16 [R/W] PDR17 [R/W] PDR18 [R/W] PDR19 [R/W]
H XXXXXXXX XXXXXXXX - XXX - XXX - XXX - XXX
000014 PDR20 [R/W] PDR21 [R/W] PDR22 [R/W] PDR23 [R/W]
H S XXX -XXX | eeeee XX XXXXXXXX XXXXXXXX
PDR24 [R/W] PDR26 [R/W] PDR27 [R/W]
0000184 XXXXXXXX Reserved XXXXXXXX XXXXXXXX
PDR28 [R/W] PDR29 [R/W]
00001CH XXXXXXXX XXXXXXXX Reserved Reserved
0000204 to
00002C,, Reserved
EIRRO [R/W]
MB91F467BA:
00000000:MD3=0
000030 11110000:MD3=1 ENIRO [R/W] ELVRO [R/W] External interrupt
H 00000000 00000000 00000000 (INT O to INT 7)
MB91F465BB:
XXXXXXXX
EIRR1 [R/W]
MB91F467BA:
000034 00000000 ENIR1 [R/W] ELVR1 [R/W] External interrupt
H 00000000 00000000 00000000 (INT 8 to INT 15)
MB91F465BB:
XXXXXXXX
000038y I?I_Cil? _[I?/_V\(l)] |-(|)R_C_I'1 ﬁw] RBSYNC Delay interrupt
00003CH Reserved Reserved
000040 SCRO0 [R/W,W] SMRO0 [R/W,W] SSRO00 [R/W,R] RDRO0/TDRO00 [R/W]
H 00000000 00000000 00001000 00000000
LIN-USART 0
000044 ESCRO0 [R/W] IE/?/\? E(i/(\)/ R d
H 00000X00 [RAW,R,W] eserve
-00000XX
000048
00004Cy, Reserved Reserved
000050 SCRO02 [R/W,W] SMRO02 [R/W,W] SSR02 [R/W,R] RDRO02/TDRO02 [R/W]
H 00000000 00000000 00001000 00000000
ECCRO02 LIN-USART 2
000054y ESO%Egg)EE(I)W ] [R/W,R,W] Reserved
-00000XX

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 +1 +2 +3
00C510 IF1CREQS5 [R/W] IF1CMSKS5 [R/W]
H 00000000 00000001 00000000 00000000
IF1MSK25 [R/W] IF1MSK15 [R/W]
00C514 11111111 11111111 11111111 11111111
00C518 IF1ARB25 [R/W] IF1ARB15 [R/W]
H 00000000 00000000 00000000 00000000
IF1IMCTRS5 [R/W]
00C31CH 00000000 00000000 Reserved
00C520 IF1DTA15 [R/W] IF1DTA25 [R/W] CAN 5
H 00000000 00000000 00000000 00000000 IF 1 Register
00C524 IF1DTB15 [R/W] IF1DTB25 [R/W]
H 00000000 00000000 00000000 00000000 Note: Not on
MB91F465BB/MB91F464
00C528, BB
to Reserved
00C52Cy
00C530 IF1DTA25 [R/W] IF1DTA15 [R/W]
H 00000000 00000000 00000000 00000000
000534 IF1DTB25 [R/W] IF1DTB15 [R/W]
H 00000000 00000000 00000000 00000000
00C538
to Reserved
00C53Cy
00C540 IF2CREQS5 [R/W] IF2CMSKS5 [R/W]
H 00000000 00000001 00000000 00000000
IF2MSK25 [R/W] IF2MSK15 [R/W]
00C544y 11111111 11111111 11111111 11111111
000548 IF2ARB25 [R/W] IF2ARB15 [R/W]
H 00000000 00000000 00000000 00000000
IF2MCTRS5 [R/W]
00C54Cy 00000000 00000000 Reserved
00C550 IF2DTA15 [R/W] IF2DTA25 [R/W] CAN 5
H 00000000 00000000 00000000 00000000 IF 2 Register
00C554 IF2DTB15 [R/W] IF2DTB25 [R/W]
H 00000000 00000000 00000000 00000000 Note: Not on
MB91F465BB/MB91F464
00C558 BB
to Reserved
00C55Cy
00C560 IF2DTA25 [R/W] IF2DTA15 [R/W]
H 00000000 00000000 00000000 00000000
00C564 IF2DTB25 [R/W] IF2DTB15 [R/W]
H 00000000 00000000 00000000 00000000
00C568
to Reserved
00C57Cy

Document Number: 002-04608 Rev. *A
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Address Register Block
+0 +1 +2 +3
00C580 TREQR25 [R] TREQR15 [R]
H 00000000 00000000 00000000 00000000
00C584 to
00C58CH, Reserved
00C590 NEWDT25 [R] NEWDT15 [R]
H 00000000 00000000 00000000 00000000
00C594, to CAN 5
00C59Cy Reserved Status Flags
00C5A0 INTPND25 [R] INTPND15 [R] Note: Not on
H 00000000 00000000 00000000 00000000 MB91F465BB/MB91F464
00C5A4 to BB
00C5ACH Reserved
00C580 MSGVAL25 [R] MSGVAL15 [R]
H 00000000 00000000 00000000 00000000
00C5B4y
to Reserved
00EFFCy
BCTRL [R/W]
00FO00w ] 11111100 00000000
BSTAT [R/W]
00F004w ] 000 00000000 10 - - 000000
BIAC [R]
00FO08y ] 00000000 00000000
BOAC [R]
0FoOCH | 00000000 00000000
BIRQ [R/W]
00FO104 00000000 00000000
00F014 EDSU / MPU
H
to 00FO1Cy, Reserved
BCRO [R/W]
00FO20y . 00000000 00000000 00000000
BCR1 [R/W]
e 00000000 00000000 00000000
BCR2 [R/W]
00FO28y . 00000000 00000000 00000000
BCR3 [R/W]
00FO2Cy | L 00000000 00000000 00000000
00F030y to
00FO7Cy, Reserved Reserved

Document Number: 002-04608 Rev. *A

Page 81 of 126



J
¥\

GYPHESS

MB91460B Series

PERFORM

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

Document Number: 002-04608 Rev. *A
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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

Document Number: 002-04608 Rev. *A
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Interrupt number | Interrupt level ['] Interrupt vector [2] DMA
Interrupt . - Resource
: Hexa- Setting Register Default vector
e decimal | Register | address Offset address AR
1’co 74 4A 2D4y 000FFED4y —
3 ICR29 45Dy
I“C 1 75 4B 2D0y 000FFEDOW —
Reserved 76 4C 2CCh 000FFECCH 64
ICR30 45Ey
Reserved 77 4D 2C8y 000FFEC8 65
Reserved 78 4E 2C4y 000FFEC4y 66
ICR31 45Fy
Reserved 79 4F 2C0y 000FFECOy 67
Reserved 80 50 2BCy 000FFEBCH 68
ICR32 460y
Reserved 81 51 2B8y 000FFEB8y 69
Reserved 82 52 2B4y 000FFEB4y 70
ICR33 461y
Reserved 83 53 2BOy 000FFEBOy 71
Reserved 84 54 2ACy 000FFEACH 72
ICR34 462
Reserved 85 55 2A8y 000FFEA8Y 73
Reserved 86 56 2A4y 000FFEA4y, 74
ICR35 463
Reserved 87 57 2A0y 000FFEAOy 75
Reserved 88 58 29Cy 000FFE9CH 76
ICR36 464y
Reserved 89 59 298y 000FFE98y 77
Reserved 90 5A 294y 000FFE94y 78
ICR37 465
Reserved 91 5B 290y 000FFE90y 79
Input Capture 0 92 5C 28Cy 000FFE8CH 80
ICR38 466y
Input Capture 1 93 5D 288y 000FFE88y 81
Input Capture 2 94 5E 284y OOOFFE84y 82
ICR39 467,
Input Capture 3 95 5F 280y OOOFFE80y 83
Input Capture 4 96 60 27Cy 000FFE7CH 84
ICR40 468
Input Capture 5 97 61 278y 000FFE78y 85
Input Capture 6 98 62 274y 000FFE74y 86
ICR41 469
Input Capture 7 99 63 270y 000FFE70y 87
Output Compare 0 100 64 26CH 000FFE6CH 88
ICR42 46AyH
Output Compare 1 101 65 268y 000FFE68y 89
Output Compare 2 102 66 264, 000FFE64y 90
ICR43 46By
Output Compare 3 103 67 260y 000FFEGOy 91
Output Compare 4 104 68 25Cy 000FFESCH 92
ICR44 46Cy
Output Compare 5 105 69 258y 000FFE58y 93
Output Compare 6 106 6A 254, 000FFES54y 94
ICR45 46Dy
Output Compare 7 107 6B 2504 000FFES50y 95
Sound Generator 108 6C 24Cy 000FFE4CH —
ICR46 46Ey
Reserved 109 6D 248, 000FFE48y —
System Reserved 110 6E 3 244, 000FFE44y —
ICR47 BB 46F,
System Reserved 111 6F 2404 000FFE40y —
PPG 0 112 70 23Cy 000FFE3Cy 15, 96
ICR48 4704
PPG 1 113 71 238y 000FFE38y 97
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PERFORM

M%ilgf;gm Random No CMPR Baseclk Fmin Fmax
(k) (N) [hex] [MHZz] [MHZz] [MHZz]
5 3 0ABB 64 41.6 Not on MBQ?IZﬁWBAMGGBA
1 3 026F 60 54.9 66.1
1 5 02AE 60 51.9 7
1 7 02ED 60 49.3 76.7
1 9 032C 60 46.9 83.3
1 11 036B 60 44.7 91.3
2 3 046E 60 51.9 71
2 5 04AC 60 46.9 83.3
3 3 066D 60 49.3 76.7
4 3 086C 60 46.9 83.3
5 3 0A6B 60 447 91.3
1 3 026F 56 51.4 61.6
1 5 02AE 56 48.6 66.1
1 7 02ED 56 46.1 71.4
1 9 032C 56 43.8 77.6
1 11 036B 56 41.8 84.9
1 13 03AA 56 39.9 93.8
2 3 046E 56 48.6 66.1
2 5 04AC 56 43.8 77.6
2 7 04EA 56 39.9 93.8
3 3 066D 56 46.1 71.4
3 5 06AA 56 39.9 93.8
4 3 086C 56 43.8 77.6
5 3 0A6B 56 41.8 84.9
6 3 0C6A 56 39.9 93.8
1 3 026F 52 47.8 57
1 5 02AE 52 45.2 61.2
1 7 02ED 52 429 66.1
1 9 032C 52 40.8 71.8
1 11 036B 52 38.8 78.6
1 13 03AA 52 37.1 86.8
! 15 03E9 52 355 Not on MBQ19|§;1%7BA/466BA
2 3 046E 52 45.2 61.2
2 5 04AC 52 40.8 71.8
2 7 04EA 52 37.1 86.8
3 3 066D 52 42.9 66.1
3 5 06AA 52 371 86.8
4 3 086C 52 40.8 71.8
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PERFORM

M%ilgf;gm Random No CMPR Baseclk Fmin Fmax
(k) (N) [hex] [MHZz] [MHZz] [MHZz]
5 3 0A6B 52 38.8 78.6
6 3 0C6A 52 37.1 86.8

7 3 OE69 52 355 Not on MBQ?Ing?BAM%BA
1 3 026F 48 44.2 52.5
1 5 02AE 48 41.8 56.4
1 7 02ED 48 39.6 60.9
1 9 032C 48 37.7 66.1
1 11 036B 48 35.9 72.3
1 13 03AA 48 34.3 79.9
1 15 03E9 48 32.8 89.1
2 3 046E 48 41.8 56.4
2 5 04AC 48 37.7 66.1
2 7 04EA 48 34.3 79.9
3 3 066D 48 39.6 60.9
3 5 06AA 48 34.3 79.9
4 3 086C 48 37.7 66.1
5 3 0A6B 48 35.9 72.3
6 3 0C6A 48 34.3 79.9
7 3 0E69 48 32.8 89.1
1 3 026F 44 40.6 48.1
1 5 02AE 44 38.4 51.6
1 7 02ED 44 36.4 55.7
1 9 032C 44 34.6 60.4
1 11 036B 44 33 66.1
1 13 03AA 44 31.5 73
1 15 03E9 44 30.1 81.4
2 3 046E 44 38.4 51.6
2 5 04AC 44 34.6 60.4
2 7 04EA 44 31.5 73
2 9 0528 44 28.9 92.1
3 3 066D 44 36.4 55.7
3 5 06AA 44 31.5 73
4 3 086C 44 34.6 60.4
4 5 08A8 44 28.9 92.1
5 3 0A6B 44 33 66.1
6 3 0C6A 44 31.5 73
7 3 0E69 44 30.1 81.4
8 3 1068 44 28.9 92.1
1 3 026F 40 37 43.6
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PERFORM

M%ilgf;gm Random No CMPR Baseclk Fmin Fmax
(k) (N) [hex] [MHZz] [MHZz] [MHZz]
1 5 02AE 40 34.9 46.8
1 02ED 40 33.1 50.5
1 9 032C 40 31.5 54.8
1 11 036B 40 30 59.9
1 13 03AA 40 28.7 66.1
1 15 03E9 40 27.4 73.7
2 3 046E 40 34.9 46.8
2 5 04AC 40 31.5 54.8
2 7 04EA 40 28.7 66.1
2 9 0528 40 26.3 83.3
3 3 066D 40 33.1 50.5
3 5 06AA 40 28.7 66.1
3 7 06E7 40 25.3 95.8
4 3 086C 40 31.5 54.8
4 5 08A8 40 26.3 83.3
5 3 0A6B 40 30 59.9
6 3 0C6A 40 28.7 66.1
7 3 OE69 40 27.4 73.7
8 3 1068 40 26.3 83.3
9 3 1267 40 25.3 95.8
1 3 026F 36 33.3 39.2
1 5 02AE 36 31.5 42
1 7 02ED 36 29.9 45.3
1 9 032C 36 284 49.2
1 11 036B 36 271 53.8
1 13 03AA 36 25.8 59.3
1 15 03E9 36 24.7 66.1
2 3 046E 36 31.5 42
2 5 04AC 36 28.4 49.2
2 7 04EA 36 25.8 59.3
2 9 0528 36 23.7 74.7
3 3 066D 36 29.9 45.3
3 5 06AA 36 25.8 59.3
3 7 06E7 36 22.8 85.8
4 3 086C 36 28.4 49.2
4 5 08A8 36 23.7 74.7
5 3 0A6B 36 271 53.8
6 3 0C6A 36 25.8 59.3
7 3 0E69 36 247 66.1
8 3 1068 36 23.7 74.7
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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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Pin . Value .
Parameter | Symbol | - Condition : Unit Remarks
Min Typ Max
Input “L” External clock in
P V|LXDF X0 - Vss -0.3 - 0.2 x VDD V “Fast Clock Input
voltage mode”
4.5V < Vpp < 5.5V,
lon = -2mA -
Vori Normal |'OH Vpp - 0.5 ) ) Vv Driving strength set to
outputs | 3.0V < Vpp < 4.5V, 2mA
lon = - 1.6mA
Output “H” 4.5V < Vpp £ 5.5V,
voltage loy = -5mA Vi
Vors Normal |'OH Vop - 0.5 ) ) Vv Driving strength set to
outputs | 3.0V < Vpp < 4.5V, 5mA
IOH = -3mA
1’C  |3.0V< Vpp< 5.5V,
Vors outputs |lgy = - 3mA Vop - 05 i i v
4.5V < Vpp < 5.5V,
Normal |[lon= +2mA Driving strength setto
Voiz - - 0.4 Y
outputs | 3.0V < Vpp < 4.5V, 2mA
loy = +1.6mA
Output “L* volt- 4.5V < Vpp < 5.5V,
age Normal |lon = +3mA Driving strength set to
VoLs - - 0.4 Vv
outputs |3 0v < Vpp < 4.5V, 5 mA
IOH = +3mA
1’C  |3.0V< Vpp< 5.5V,
Vous outputs |loy = + 3mA ) i 04 v
3.0V < Vpp < 5.5V
V535<V|<VDD -1 - +1
Tp=25 °C
Input leakage I Pnn_m[” A mA
current 3.0V < Vpp < 5.5V
Vss5 <V, < Vpp -3 - +3
Ta=125°C
3.0V < Vpp < 5.5V
Analog input Tp=25 °C -1 - +1 mA
leakage cur- IaN ANnf2
rent 3.0V < Vpp < 5.5V 3 ) ‘3 A
Tp=125°C
Pull-up Pnn_m [3 3.0V <Vpp <3.6V 40 100 160
, Rup kW
resistance INITX 4.5V <Vpp <5.5V 25 50 100
N 3.0V £Vpp <£3.6V 40 100 180
PuI_I down Roown | PAn_m 4] DD KW
resistance 4.5V <Vpp <5.5V 25 50 100
All except
Vbbb,
Vpp5R,
Lr;‘;‘;tcitance Cin Ves5, |f=1MHz ; 5 15 pF
AV(G5,
AVgs5,
AVRH5

Document Number: 002-04608 Rev. *A

Page 102 of 126




f

PERFORM

£ CYPRESS

MB91460B Series

. Value .
Parameter Symbol | Pin name : Unit Remarks
Min Typ Max
AVRH AVRH5 0.75 x AVc5 - AV \
Reference voltage range
AVRL AVgsb AVgsb - AVec5x025 | V
Ia AVcch - 2.5 5 mA | A/D Converter active
Power supply current DG
per ADC macro [ 3 ) onverter not
lan AVecd 5 WA operated [l
IR AVRH5 - 0.7 1 mA | A/D Converter active
Reference voltage current D G
per ADC macro %! _ B onverter not
IRH AVRH5 5 pA operated 12

1. Supply current at AV¢5, if A/D converter and ALARM comparator are not operating, (Vpp5 = AV¢ccb = AVRH = 5.0 V)

2. Input current at AVRHS, if A/D converter is not operating, (Vpp5 = AVcc5 = AVRH =5.0 V)
3. The current consumption per ADC macro is given here. On devices having more then one A/D converter, the
current values have to be multiplied by the number of macros.

Sampling Time Calculation
Tsamp = (2.6 KOhm + Rexy) * 11pF x 7; for 4.5V < AV 5 < 5.5V
Tsamp = (12.1 KOhm + Rexr) * 11pF x 7; for 3.0V < AV 5 < 4.5V

Conversion Time Calculation
Tconv = Tsamp + Tcomp

15.4.1 Definition of A/D Converter Terms

m Resolution
Analog variation that is recognizable by the A/D converter.

m Nonlinearity error
Deviation between actual conversion characteristics and a straight line connecting the zero transition point

(00 0000 0000g <> 00 0000 0001g) and the full scale transition point (11 1111 11105 <> 11 1111 1111p).

m Differential nonlinearity error
Deviation of the input voltage from the ideal value that is required to change the output code by 1 LSB.

m Total error

This error indicates the difference between actual and theoretical values, including the zero transition error, full scale transition

error, and nonlinearity error.
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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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17. Package Dimension

144-pin plastic LQFP

(FPT-144P-M08)

Lead pitch 0.50 mm
Package width x 20.0 % 20.0 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX

Weight 1.20g

(Re?e‘;‘:ﬁce) P-LFQFP144-20x20-0.50

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

22.00+0.20(.866+.008)SQ

* 20.000.10(.787+.004)SQ

(.009+.002)

(@)
RRAAAAAAAAAAAAAARARAARARAARARARARARS
CE= : =
% INDEX Q %
@ =
R R R L R R B UL R L E R L
LEADNo.@H
Ll 0.22:0.05

©2003-2008 FUJITSU MICROELECTRONICS LIMITED F144019S-c-4-7

Note 1) *:Values do not include resin protrusion.

Resin protrusion is +0.25(.010)Max(each side).
Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

0.145+0.055
(:006+.002)

[©]0.08(.003) |

Dimensions in mm (inches).
Note: The values in parentheses are reference values.

-
Details of "A" part

+0.20

1.50 010

+.008

(.059 205

I
I
) (Mounting height) }
I
|
I

0.4020.10 |

(.004:.004) |

v (Stand off) |

|

|

0.50+0.20 0.25(.010) |
(.020+.008) }
0.60+0.15 |
(.024+.006) |
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