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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

F2MC-16FX

16-Bit

56MHz

CANbus, EBI/EMI, I2C, LINbus, SCI, UART/USART
DMA, LVD, LVR, POR, PWM, WDT
80

544KB (544K x 8)

FLASH

24K x 8

3V ~ 5.5V

A/D 24x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

100-LQFP

100-LQFP (14x14)
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MB96340 Series
S

Features MB96V300B MB96(F)34x
DMA 16 channels 6 channels
USART 10 channels 7 channels
12C 2 channels 2 channels
A/D Converter 40 channels 24 channels
AID Converter Reference yes yes (except MB96F345Dyy or MBIGF345Fyy)

Voltage switch

16-bit Reload Timer

6 channels + 1
channel (for PPG)

4 channels + 1 channel (for PPG)

16-bit Free-Running Timer 4 channels 2 channels
16-bit Output Compare 12 channels 8 channels
16-bit Input Capture 12 channels 8 channels
16-bit Prg%rs(rar;ersgf)le Pulse 20 channels 16 channels
MB96(F)34xAyy or MB96(F)34xCyy: no
CAN Interface 5 channels MB96F345Dyy or MB96F345Fyy: 1 channel
others: 2 channels
External Interrupts 16 channels
Non-Maskable Interrupt 1 channel
Real Time Clock 1
I/O Ports 136 80 for part number with suffix "W", 82 for part number with suffix "S"
Alarm comparator 2 channels M896F34t)5ﬂl13é/ryS 0; hélfa9n6n|:e?;15Fyy: no
External bus interface Yes Yes (multiplexed address/data)
Chip select 6 signals
Clock output function 2 channels
Low voltage reset Yes
On-chip RC-oscillator Yes

*1: These devices are under development and specification is preliminary. These products under development may
change its specification without notice.
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MB96340 Series
e

Bl PIN ASSIGNMENTS
Pin assignment of MB96(F)34x (FPT-100P-M22)
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P00_4/ADO4/INT12/SOT8_R [ 81 50 [7] PO7_5/AN21/INT5/SCK9_R
P00_5/ADOS/INTL3/SINS_R [ 82 49 [] PO7_4/AN20/INT4
POO_6/ADO6/INT14 [ 83 48 [7] PO7_3/AN19/INT3
P00_7/ADO7/INT15 [ 84 47 [7] PO7_2/AN18/INT2
PO1_0/ADO8/CKOTL/TINL [] 85 46 [7] PO7_UANI17/INTL
PO1_1/ADO9/CKOTX1/TOTL [] 86 45 [T PO7_O/AN16/INTO/NMI
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*1: MB96(F)34xyWy: X0A, X1A
MB96(F)34xySy: P04_0, P04_1

*2: TX0, RX0, TX1, RX1 are not available on MB96(F)34xAyy or MB96(F)34xCyy
TX1, RX1 are not available on MB96F345Dyy or MB96F345Fyy

*3: ALARMO, ALARM1 are not available on MB96F345Dyy or MB96F345Fyy
*4: AVRH2 is not available on MB96F345Dyy or MB96F345Fyy

(FPT-100P-M22)

Remark:
MB96(F)34x products are pin-compatible to F2AMC-16LX family MB90340 series.
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MB96340 Series
S

B USER ROM MEMORY MAP FOR FLASH DEVICES

MB96F345D
MB96F345F
Alternative mode  Flash memory Flash size 160kByte
CPU address ~ mode address +64KByte Data Flash
FF:FFFFu 3F:FFFFu _
FF:0000+ 3F:0000+ S39 - 64K Flash A
FE:FFFFu 3E:FFFFu S38 - 64K
FE:00004 3E:00004
FD:FFFFx 3D:FFFFx
FD:0000+ 3D:0000H
FC:FFFFu 3C:FFFFn
FC:0000+ 3C:0000+
FB:FFFFy 3B:FFFFx
FB:0000x 3B:00004
FA:FFFFu 3AFFFFw
FA:0000H 3A:00004
FO:FFFFu 39:FFFFn
F9:00004 39:0000+
F8:FFFFn 38:FFFFy
F8:00001 38:0000+
F7:FFFFu 37:FFFFu
F7:00001 37:0000+
F6:FFFFn 36:FFFFn
F6:00001 36:0000+
F5:FFFFu 35:FFFFu External bus
F5:00004 35:0000+
F4:FFFFu 34:FFFFu
F4:00001 34:0000+
F3:FFFFu 33:FFFFn
F3:00004 33:0000+
F2:FFFFu 32:FFFFu
F2:00001 32:0000+
FL:FFFFu 31:FFFFy
F1:00001 31:0000+
FO:FFFFu 30:FFFFn
FO0:00004 30:0000+
EO:FFFFu
E0:0000+
DF:FFFFu
Reserved
DF:8000+
DF:7FFFu 1F:7FFFu
DF:6000+ 1F:6000+ SA3 - 8K
DF:5FFFu 1F:5FFFu _
DF:4000+ 1F:40001 SA2 - 8K Flash A
DF:3FFFu 1F:3FFFn SA1l - 8K
DF:2000+ 1F:20001
DF:1FFFx 1F:1FFFu _ 1
DF:0000+ 1F:0000+ SAO - 8K
DE:FFFFH
Reserved
DE:00004
OE:FFFFx (OE:FFFFx) _ *2
OE-FFOO (OE-FFo01) SDAO0-256 | Data Flash A
OE:FEFFx
OE:0000+ Reserved
OD:FFFFx (OF:FFFFy) -
0D:C000k (OF:C000w) SDA4-16K
OD:BFFF (OF:BFFFx) _
0D:8000H (OF:8000k) SDA3-16K Data Flash A
OD:7FFFu (OF:7FFF+) SDA2-16K
0D:4000+ (OF:4000w)
0D:3FFFx (OF:3FFFn) ~
0D:0000+ (OF:0000k) SDA1-16K
OC:FFFFu
0C:0000+ Reserved
*1: Sector SAO contains the ROM Configuration Block RCBA at CPU address DF:0000+ - DF:007Fn
*2: Sector SDAO contains the ROM Configuration Block RCBDA at CPU address DE:FF0Ow - DE:FF2FH
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MB96340 Series
S

MB96F346Y MB96F347Y
MB96F346R MB96F347R
MB96F346A MBO96F347A
. Flash size Flash size
Alternative mode  Flash memory
CPU address  mode address 288kByte 416kByte
FF:FFFFu 3F:FFFFn
FF:00004 3F:0000+ S39 - 64K S39 - 64K
FE:FFFFn 3E:FFFFx " "
FE:0000H 3E:00004 S38 - 64K S38 - 64K
FD:FFFFu 3D:FFFFH
FD:0000w 3D:00004 S37-64K S37- 64K Flash A
FC:FFFFu 3C:FFFFn
FC:00001 3C:00004 S36 - 64K S36 - 64K
FB:FFFFn 3B:FFFFx -
FB:0000H 3B:0000H S35 - 64K
FA:FFFFH 3A:FFFFH
FA:0000x 3A:0000+ S34 - 64K
FO:FFFFu 39:FFFFn
F9:00004 39:00004
F8:FFFFu 38:FFFFn
F8:0000H 38:0000H
F7:FFFFu 37:FFFFn
F7:0000k 37:0000H
F6:FFFFn 36:FFFFn
F6:00001 36:00004
F5:FFFFn 35:FFFFn
F5:0000H 35:0000H
F4:FFFFy 34:FFFFu External bus
F4:0000w 34:0000H
F3:FFFFu 33:FFFFn External bus
F3:00004 33:00004
F2:FFFFu 32:FFFFu
F2:0000m 32:0000H
FLFFFFu 31:FFFFn
F1:0000w 31:0000H
FO:FFFFn 30:FFFFn
FO0:00004 30:00004
EO:FFFFu
E0:0000+
DF:FFFFu
Reserved Reserved
DF:8000
DF:7FFFn 1F:7FFFx ~ ~
DF:6000H 1F:6000H SA3 - 8K SA3 - 8K
DF:5FFFx 1F:5FFFx
DF:4000+ 1F:40004 SA2 - 8K SAZ - 8K Flash A
DF:3FFFx 1F:3FFFy
DF:2000+ 1F:20004 SAl - 8K SAl - 8K
DF:1FFFx 1F:1FFFy _ 1 _ 1
DF:0000x 1F:0000k SAQ - 8K SAO - 8K
DE:FFFFx
Reserved Reserved
DE:0000+
*1: Sector SAO contains the ROM Configuration Block RCBA at CPU address DF:0000+ - DF:007Fn
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MB96340 Series
S

I/0 map MB96(F)34x (8 of 30)

Address Register %b,f,[iﬁ;'?ggg f‘gg:f;';géosg Access
0000C8+ | USARTO - Extended Serial Interrupt Register ESIRO R/W
0000C9+ | Reserved -
0000CAH | USART1 - Serial Mode Register SMR1 R/W
0000CBH | USART1 - Serial Control Register SCR1 R/W
0000CCH | USART1 - TX Register TDR1 \W
0000CCH | USART1 - RX Register RDR1 R
0000CDw | USART1 - Serial Status SSR1 R/W
0000CEH | USART1 - Control/Com. Register ECCR1 R/W
0000CFH | USARTL1 - Ext. Status Register ESCR1 R/W
0000DO+ | USART1 - Baud Rate Generator Register Low BGRL1 BGR1 R/W
0000D1+ | USART1 - Baud Rate Generator Register High BGRH1 R/W
0000D2+ | USART1 - Extended Serial Interrupt Register ESIR1 R/W
0000D3+ | Reserved -
0000D4+ | USART? - Serial Mode Register SMR2 R/W
0000D5+ | USART? - Serial Control Register SCR2 R/W
0000D6H | USART?2 - TX Register TDR2 W
0000D6H | USART?Z2 - RX Register RDR2 R
0000D7w | USART?2 - Serial Status SSR2 R/W
0000D8+ | USART?2 - Control/Com. Register ECCR2 R/W
0000D9+ | USART? - Ext. Status Register ESCR2 R/W
0000DAH | USART?2 - Baud Rate Generator Register Low BGRL2 BGR2 R/W
0000DBH | USART2 - Baud Rate Generator Register High BGRH2 R/W
0000DCH | USART? - Extended Serial Interrupt Register ESIR2 R/W
0000DD+ | Reserved -
OO0OODEHn | USARTS3 - Serial Mode Register SMR3 R/W
0000DFH | USARTS - Serial Control Register SCR3 R/W
OOOOEOH USARTS3 - TX Register TDR3 W
0000EOH | USART3 - RX Register RDR3 R
0000E1+ | USARTS3 - Serial Status SSR3 R/W
0000E2+ | USARTS3 - Control/Com. Register ECCR3 R/W
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MB96340 Series
S

I/0 map MB96(F)34x (9 of 30)

Address Register %bﬁzz\ggggg f\6blglrteglcegéosr; Access
0000E3n | USARTS3 - Ext. Status Register ESCR3 R/W
0000E4n | USART3 - Baud Rate Generator Register Low BGRL3 BGR3 R/W
0000E5+ | USARTS3 - Baud Rate Generator Register High BGRH3 R/W
0000E6H | USARTS3 - Extended Serial Interrupt Register ESIR3 R/W
%%%%EET:HH Reserved -
%%%%IF:%“H' External Bus area EXTBUSO RIW
000100+ | DMAO - Buffer address pointer low byte BAPLO R/W
000101+ | DMAO - Buffer address pointer middle byte BAPMO R/W
000102+ | DMAO - Buffer address pointer high byte BAPHO R/W
000103+ DMAO - DMA control register DMACSO0 R/W
000104n | DMAQO - I/O register address pointer low byte IOALO I0A0 R/W
000105+ | DMAQO - I/O register address pointer high byte IOAHO R/W
000106+ | DMAO - Data counter low byte DCTLO DCTO R/W
000107+ | DMAO - Data counter high byte DCTHO R/W
000108+ | DMAL1 - Buffer address pointer low byte BAPL1 R/W
000109+ | DMAZ1 - Buffer address pointer middle byte BAPM1 R/W
00010Ax | DMAL - Buffer address pointer high byte BAPH1 R/W
00010Bx | DMAL - DMA control register DMACS1 R/W
00010CH | DMA1 - I/O register address pointer low byte IOAL1 I0A1 R/W
00010DH | DMA1 - I/O register address pointer high byte IOAH1 R/W
00010Ex | DMAL - Data counter low byte DCTL1 DCT1 R/W
00010F+ | DMAL - Data counter high byte DCTH1 R/W
000110+ | DMAZ - Buffer address pointer low byte BAPL2 R/W
000111+ | DMAZ - Buffer address pointer middle byte BAPM2 R/W
000112+ | DMA2 - Buffer address pointer high byte BAPH2 R/W
000113+ | DMAZ2 - DMA control register DMACS2 R/W
000114n | DMAZ2 - I/O register address pointer low byte IOAL2 I0A2 R/W
000115+ | DMAZ2 - I/O register address pointer high byte IOAH2 R/W
000116+ | DMAZ2 - Data counter low byte DCTL2 DCT2 R/W
32 FME-MB96340 rev 10
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S

I/0 map MB96(F)34x (12 of 30)

Address Register %bgi[%?ggg f‘gg:f;'ﬁéosg Access
0003B5+ | Memory patch control/status register ch 4/5 R/W
0003B6r | Memory patch control/status register ch 6/7 PFCS3 R/W
0003B7+ | Memory patch control/status register ch 6/7 R/W
0003B8+ | Memory Patch function - Patch address 0 low PFALO R/W
0003B9+ | Memory Patch function - Patch address 0 middle PFAMO R/W
0003BA+ | Memory Patch function - Patch address 0 high PFAHO R/W
0003BB+ | Memory Patch function - Patch address 1 low PFAL1 R/W
0003BCH | Memory Patch function - Patch address 1 middle PFAM1 R/W
0003BD+H | Memory Patch function - Patch address 1 high PFAH1 R/W
0003BEx | Memory Patch function - Patch address 2 low PFAL2 R/W
0003BFH | Memory Patch function - Patch address 2 middle PFAM2 R/W
0003CO+ | Memory Patch function - Patch address 2 high PFAH2 R/W
0003C1+ | Memory Patch function - Patch address 3 low PFAL3 R/W
0003C21 | Memory Patch function - Patch address 3 middle PFAM3 R/W
0003C3+ | Memory Patch function - Patch address 3 high PFAH3 R/W
0003C4+ | Memory Patch function - Patch address 4 low PFAL4 R/W
0003C51 | Memory Patch function - Patch address 4 middle PFAMA4 R/W
0003C6+ | Memory Patch function - Patch address 4 high PFAH4 R/W
0003C7w | Memory Patch function - Patch address 5 low PFALS R/W
0003C81 | Memory Patch function - Patch address 5 middle PFAMS5 R/W
0003C9+ | Memory Patch function - Patch address 5 high PFAHS5 R/W
0003CAH | Memory Patch function - Patch address 6 low PFAL6 R/W
0003CBH | Memory Patch function - Patch address 6 middle PFAMG6 R/W
0003CCx | Memory Patch function - Patch address 6 high PFAH6 R/W
0003CDn | Memory Patch function - Patch address 7 low PFAL7 R/W
0003CEHn | Memory Patch function - Patch address 7 middle PFAM7 R/W
0003CF+ | Memory Patch function - Patch address 7 high PFAH7 R/W
0003D0O+ | Memory Patch function - Patch data O Low PFDLO PFDO R/W
0003D1+ | Memory Patch function - Patch data 0 High PFDHO R/W
0003D2+ | Memory Patch function - Patch data 1 Low PFDL1 PFD1 R/W
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MB96340 Series
S

I/0 map MB96(F)34x (16 of 30)

Address Register %bﬁzz\ggggg f\6blglrteglcegéosr; Access
%%%‘ZA;: Reserved -
000458+ | 1/O Port POO - Port Input Level Register PILROO R/W
000459+ | I/O Port PO1 - Port Input Level Register PILRO1 R/W
00045A+x | I/O Port P02 - Port Input Level Register PILRO2 R/W
00045Bx | I/O Port P03 - Port Input Level Register PILRO3 R/W
00045CH | I/O Port P04 - Port Input Level Register PILRO4 R/W
00045Dw | I/O Port PO5 - Port Input Level Register PILRO5 R/W
00045Ex | I/O Port P06 - Port Input Level Register PILRO6 R/W
00045F+ | 1/O Port PO7 - Port Input Level Register PILRO7 R/W
0004601 | I/O Port P08 - Port Input Level Register PILRO8 R/W
000461n | I/O Port PQ9 - Port Input Level Register PILRO9 R/W
000462+ | 1/O Port P10 - Port Input Level Register PILR10 R/W
%%%i%gé: Reserved -
00046CH | I/O Port POO - Extended Port Input Level Register EPILROO R/W
00046Dw | I/O Port P01 - Extended Port Input Level Register EPILRO1 R/W
00046E+ | I/O Port PO2 - Extended Port Input Level Register EPILRO2 R/W
00046FH | I/0O Port P03 - Extended Port Input Level Register EPILRO3 R/W
000470n | I/O Port P04 - Extended Port Input Level Register EPILRO4 R/W
000471+ | I/O Port PO5 - Extended Port Input Level Register EPILRO5 R/W
000472n | I/O Port P06 - Extended Port Input Level Register EPILRO6 R/W
0004731 | I/O Port PO7 - Extended Port Input Level Register EPILRO7 R/W
000474+ | /O Port P08 - Extended Port Input Level Register EPILRO8 R/W
0004751 | I/O Port P09 - Extended Port Input Level Register EPILRO9 R/W
0004761 | I/O Port P10 - Extended Port Input Level Register EPILR10 R/W
%%%1777:: Reserved -
000480+ | I/O Port POO - Port Output Drive Register PODROO R/W
000481+ | I/O Port PO1 - Port Output Drive Register PODRO1 R/W
000482+ | 1/O Port P02 - Port Output Drive Register PODRO02 R/W
FME-MB96340 rev 10 39

[e®)
FUJITSU



MB96340 Series
S

/O map MB96(F)34x (23 of 30)

Address Register %b,f,[iﬁ;'?ggg f‘gg:f;';géosg Access
0005A9+ | PPG13 - Duty cycle register w
0005AA+ | PPG13 - Control status register Low PCNL13 PCN13 R/W
0005ABH | PPG13 - Control status register High PCNH13 R/W
0005ACH | PPG14 - Timer register PTMR14 R
0005ADH | PPG14 - Timer register R
0005AEx | PPG14 - Period setting register PCSR14 w
0005AF+ | PPG14 - Period setting register W
0005B0+ | PPG14 - Duty cycle register PDUT14 w
0005B1x | PPG14 - Duty cycle register w
0005B2+ | PPG14 - Control status register Low PCNL14 PCN14 R/W
0005B3+ | PPG14 - Control status register High PCNH14 R/W
0005B4+ | PPG15 - Timer register PTMR15 R
0005B5+ | PPG15 - Timer register R
0005B6H | PPGL15 - Period setting register PCSR15 w
0005B7+ | PPG15 - Period setting register w
0005B8+ | PPG15 - Duty cycle register PDUT15 w
0005B9+ | PPG15 - Duty cycle register w
0005BA+ | PPG15 - Control status register Low PCNL15 PCN15 R/W
0005BBH | PPG15 - Control status register High PCNH15 R/W
OOOOOOSGBSIC::_ Reserved -
000660+ | Peripheral Resource Relocation Register 10 PRRR10 R/W
000661n | Peripheral Resource Relocation Register 11 PRRR11 R/W
000662+ | Peripheral Resource Relocation Register 12 PRRR12 R/W
000663+ | Peripheral Resource Relocation Register 13 PRRR13 w
gggggt; Reserved -
0006EOH | External Bus - Area configuration register O Low EACLO EACO R/W
0006E1x | External Bus - Area configuration register 0 High EACHO R/W
0006E2+ | External Bus - Area configuration register 1 Low EACL1 EAC1 R/W
0006E3x | External Bus - Area configuration register 1 High EACH1 R/W
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/O map MB96(F)34x (26 of 30)

Address

Register

Abbreviation

Abbreviation

Access

8-bit access | 16-bit access

0007401 | CANO - IF2 Command request register Low IF2CREQLO IF2CREQO R/W
0007411 | CANO - IF2 Command request register High IF2CREQHO R/W
000742+ | CANO - IF2 Command Mask register Low IF2CMSKLO IF2CMSKO R/W
000743 gg\l;lé)d; IF2 Command Mask register High (re- IE2CMSKHO R

000744n CANO - IF2 Mask 1 Register Low IF2MSK1L0 IF2MSK10 R/W
000745H CANO - IF2 Mask 1 Register High IF2MSK1HO R/W
000746+ CANO - IF2 Mask 2 Register Low IF2MSK2L0 IF2MSK20 R/W
0007474 | CANO - IF2 Mask 2 Register High IF2MSK2HO0 R/W
000748H CANO - IF2 Arbitration 1 Register Low IF2ARB1LO IF2ARB10 R/W
000749+ | CANO - IF2 Arbitration 1 Register High IF2ZARB1HO R/W
00074Ax | CANO - IF2 Arbitration 2 Register Low IF2ARB2L0 IF2ARB20 R/W
00074Bx | CANO - IF2 Arbitration 2 Register High IF2ARB2HO R/W
00074Cn | CANO - IF2 Message Control Register Low IF2ZMCTRLO IF2MCTRO R/W
00074Dn | CANO - IF2 Message Control Register High IF2MCTRHO R/W
00074En | CANO - IF2 Data Al Low IF2DTA1LO IF2DTA10 R/W
00074F+ CANO - IF2 Data Al High IF2DTA1HO R/W
000750H CANQO - IF2 Data A2 Low IF2DTA2LO IF2DTA20 R/W
000751H CANO - IF2 Data A2 High IF2DTA2HO R/W
000752+ CANO - IF2 Data B1 Low IF2DTB1LO IF2DTB10 R/W
000753H CANO - IF2 Data B1 High IF2DTB1HO R/W
000754+ CANO - IF2 Data B2 Low IF2DTB2L0 IF2DTB20 R/W
000755+ CANO - IF2 Data B2 High IF2DTB2HO R/W
%%%7757?:HH Reserved -

000780+ | CANO - Transmission Request 1 Register Low TREQRI1LO TREQR10 R

000781+ | CANO - Transmission Request 1 Register High TREQR1HO R

000782+ | CANO - Transmission Request 2 Register Low TREQR2LO TREQR20 R

000783+ | CANO - Transmission Request 2 Register High TREQR2HO R

(())%%77%4'1:: Reserved -
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MB96340 Series
S

Interrupt vector table MB96(F)34x (3 of 4)

n\ﬁenc]tboer ; \zfgtS(?: ':2 Vector name bC)I/eSrMeg IrI]C(:erzxtcl)n Description
ble program
55 320+ PPGRLT Yes 55 Reload Timer 6 - dedicated for PPG
56 31CH ICUO Yes 56 Input Capture Unit O
57 318+ ICUL Yes 57 Input Capture Unit 1
58 3144 ICU2 Yes 58 Input Capture Unit 2
59 310~ ICU3 Yes 59 Input Capture Unit 3
60 30CH ICU4 Yes 60 Input Capture Unit 4
61 308+ ICUS Yes 61 Input Capture Unit 5
62 304H ICU6 Yes 62 Input Capture Unit 6
63 300+ ICU7 Yes 63 Input Capture Unit 7
64 2FChx OCuUO0 Yes 64 Output Compare Unit 0
65 2F8H Oocu1 Yes 65 Output Compare Unit 1
66 2F4n OCu2 Yes 66 Output Compare Unit 2
67 2F0x OCuU3 Yes 67 Output Compare Unit 3
68 2ECH Oocu4 Yes 68 Output Compare Unit 4
69 2E8H OCU5 Yes 69 Output Compare Unit 5
70 2E4n OCU6 Yes 70 Output Compare Unit 6
71 2EOH oCcu7 Yes 71 Output Compare Unit 7
72 2DCH FRTO Yes 72 Free Running Timer 0
73 2D8n FRT1 Yes 73 Free Running Timer 1
74 2D4+ [1CO Yes 74 I2C interface
75 2DO0w lc1 Yes 75 I2C interface
76 2CC ADCO Yes 76 A/D Converter
mo | aes | Ao | w7 |emCommeoecnt
o | eow | asma | owe |7 | pemCommmmacen
79 2CO0~ LINRO Yes 79 LIN USART 0 RX
80 2BCH LINTO Yes 80 LIN USART 0 TX
81 2B8H LINR1 Yes 81 LIN USART 1 RX
82 2B4n LINT1 Yes 82 LIN USART 1 TX
56 FME-MB96340 rev 10
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MB96340 Series
S

3. DC characteristics

(Ta=-40°C to 125°C, Vcc = AVce = 3.0V to 5.5V, Vss = AVss = 0V)

Value
Parameter Symbol Pin Condition v T v Unit Remarks
in yp ax
nput H voliage omostysteresis T, T Ty T ot available in
ected T Vee 0.3 MBO6F345
CMOSHysteresis | .. | - | 65" | V [Vec245v
; 0.7/0.3 input se-
Port inputs
ViH npu lected (3/'74 - V8C3+ V |Vcc< 4.5V
Pnn_m ce :
AUTOMOTIVE 0.8 v
Hysteresis input | - - SR
selected '
TTL input select- 20 i Vec + |y Not available in
ed : 0.3 MB96F345
External clock in . .
“ 0.8 Vce + Not available in
ViHxoF X0 Fast r;::)odc(I:"Input Vee - 0.3 \% MBO6E34xY/R/AXA
Vitxos X0,X1, External clock in 25 i Vee + v
X0A,X1A |“oscillation mode” ' 0.3
0.8 Vce + CMOS Hysteresis in-
VIHR RSTX - Vee - 03 Vv put
Vce - Vce +
ViHm MD2-MDO - 03 - 0.3 V
Input L voltage SHOSHYSIEeSIS | ves. | | 02 |\, |Notavaiablein
eoted T 0.3 Vee MBO6F345
CMOS Hysteresis
0.7/0.3 input se- \6533 - Sfé v
Port inputs | lected '
Vi
Ponm | aytomotive | 55| - | 92 | vV |Veez4sv
Hysteresis input v 046
SS - .
selected 03 - Voo Vee< 4.5V
TTL input select- | Vss - ) 0.8 v Not available in
ed 0.3 : MB96F345
External clock in . .
« Vss - Not available in
ViLxoF X0 Fast r(r'i:)odceknll’]put 03 - 0.2Vec| V MBO6E34xY/R/AXA
X0,X1, External clock in | Vss -
Vibos | YOAXIA |“oscillation mode” | O. S R B
ViR RSTX - VOS%_ - 0.2Vcc| V CMOS Hysteresis in-
. put
Vss - Vss +
Vim MD2-MDO - 03 - 03 V
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MB96340 Series
S

Internal Clock timing
(Ta=-40°C to 125°C, Vcc = AVec = 3.0V to 5.5V, Vss = AVss = 0V)

Core Voltage Settings
Parameter Symbol 1.8v 1.9v Unit Remarks
Min Max Min Max

Internal System clock fre-

quency (CLKS1 and feiksi, foiks2 0 92 0 96 MHz | Others than below
CLKS2)
0 86 0 96 MHz | MB96F348T/H/CxB/C
0 72 0 80 MHz MB96F345
0 68 0 74 MHz | MB96F34xY/R/AXX
Internal CPU clock fre-
quency (CLKB), internal
peripheral clock frequency fewks, forker 0 52 0 56 MHz Others than below
(CLKP1)
0 36 0 40 MHz MB96F345
Internal peripheral clock
frequency (CLKP2) feike2 0 28 0 32 MHz | Others than below
0 26 0 28 MHz | MB96F34xY/R/Axx
FME-MB96340 rev 10 79
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MB96340 Series

Power On Reset timing

(Ta=-40°C to 125°C, Vcc = AVec = 3.0V to 5.5V, Vss = AVss = 0V)

) Value )
Parameter Symbol Pin - Unit Remarks
Min Typ Max
Power on rise time tr Vce 0.05 - 30 ms
Power off time torF Vce 1 - - ms
tr
Vcc 2.7V \
0.2V 0.2V 02V

torr

If the power supply is changed too rapidly, a power-on reset may occur.
We recommend a smooth startup by restraining voltages when changing the
power supply voltage during operation, as shown in the figure below.

\ A edge of 50 mVv/ms
3V maximum is allowed

FME-MB96340 rev 10

[e®)
FUJITSU



MB96340 Series
S

I°C Timing
(Ta=-40°C to 125°C, Vcc = AVee = 3.0V to 5.5V,Vss = AVss =0V)
Standard-mode Fast-mode*! )
Parameter Symbol - - Unit
Min Max Min Max

SCL clock frequency fscL 0 100 0 400 kHz
Hold time (repeated) START condition
SDAL—SCLL tHosTA 4.0 — 0.6 — us
“L” width of the SCL clock tow 4.7 — 1.3 — us
“H” width of the SCL clock tricH 4.0 — 0.6 — us
Set-up time for a repeated START condition
SCLT—SDAL tsusta 4.7 — 0.6 — us
Data hold time
SCLL—SDALT tHoDAT 0 3.45 0 0.9 us
Data set-up time
SDALT—SCLT tsubat 250 — 100 — ns
Set-up time for STOP condition
SCLT—SDAT tsusto 4.0 — 0.6 — us
Bus free time between a STOP and START

. tsus 4.7 — 1.3 — us
condition
Output fall time from 0.7*Vcc to 0.3*Vcc with o . %0
a bus capacitance from 10 pF to 400 pF fot 20+ 0.1%Cs 250 |20+ 0.1%C 250 ns
Capacitive load for each bus line Co — 400 — 400 pF
Pulse Wldth'Of sp|ke_s Whlch will be sup- tsp n/a n/a 0 Ttewer® | ns
pressed by input noise filter

*1 : For use at over 100 kHz, set the peripheral clock 1 to at least 6 MHz.
*2 . Cp = capacitance of one bus line in pF.
*3 : tcwke: is the cycle time of the periperal clock CLKP1.

\f ]
SDA
C IR L y
> < < > | —» -
tLow 1 tsUDAT! ‘ ‘ tHDSTA r teus
scL /—\r 1\ [\ ]
L
—» - %‘ 4— | tHicH|<— - —> <+
tHDSTA tHDDAT tsusta tsusto

* Vou =0.7 *Vcc
* VoL =0.3* Vcc
* CMOS Hysteresis 0.7/0.3 input selected
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MB96340 Series
S

5. Analog Digital Converter

(TA=-40°Cto +125°C, 3.0 V< AVRH - AVRL, Vcc = AVce = 3.0V to 5.5V, Vss = AVss = 0V)

) Value )
Parameter Symbol Pin - Unit Remarks
Min Typ Max
Resolution - - - - 10 bit
Total error - - - - +3 LSB
Nonlinearity error - - - - +25 |LSB
Differential nonlinearity ) ) ) ) +19 |LSB
error
" AVRL - | AVRL+ | AVRL +
Zero transition voltage Vor ANN 15LSB|05LSB|25LSB \%
Full scale transition Vi ANR AVRH - | AVRH - | AVRH + Vv
voltage FeT 3.5LSB|1.5LSB|0.5LSB
) 1.0 - 16,500 | us | 4.5V < AVcc <5.5V
Compare time - -
2.0 - - us | 3.0V <AVcc < 4.5V
S 0.5 - - us | 4.5V <AVec <5.5V
Sampling time - -
1.2 - - us | 3.0V < AVcee < 4.5V
Ta< 105 °C,
) -1 - +1 UA |AVss, AVRL < Vi<
Analog input leakage AVce, AVRH
current (during conver- lan ANnN — .
sion) 105°C<Ta<125°C,
-1.2 - +1.2 | HA [AVss, AVRL < Vi<
AVcc, AVRH
Analog input voltage Van ANn | AVRL | - | AVRH | Vv
range
AVRH/ 0.75
AVRH - AVcc \%
Reference voltage AVRH2 | AvVcc
range
g AVRL | AVRL | AVss - 025 |
AVcc
la AVcc - 25 5 mA | A/D Converter active
Power supply current A/D Converter not op-
laH AVcc - - 5 HA erated
Ir AVRH/ - 0.7 1 mA | A/D Converter active
Reference voltage cur- AVRL
rent | AVRH/ ) ) 5 A | A/D Converter notop-
R AVRL HA | erated
Offset between input
channels i ANn i ) 4 LSB

Note: The accuracy gets worse as |AVRH - AVRL| becomes smaller.
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MB96340 Series
S

Definition of A/D Converter Terms
Resolution: Analog variation that is recognized by an A/D converter.

Total error: Difference between the actual value and the ideal value. The total error includes zero transition error,
full-scale transition error and nonlinearity error.

Nonlinearity error: Deviation between a line across zero-transition line (“00 0000 0000” <--> “00 0000 0001")
and full-scale transition line (“11 1111 1110” <-->*“11 1111 1111") and actual conversion characteristics.

Differential nonlinearity error: Deviation of input voltage, which is required for changing output code by 1 LSB,
from an ideal value.

Zero reading voltage: Input voltage which results in the minimum conversion value.

Full scale reading voltage: Input voltage which results in the maximum conversion value.

Total error
3FF 1 o
3FET-  Actual conversion T --15LSB
characteristics =
3FD 1 [ !"'
. ; {1LSB x (N -1) + 0.5 LSB}
ERa g
3 ppa———y !
T 004 1 \QVNT
2 (Actually-measured value)
0034
! " Actual conversion
002+ -4 —d--oe- : characteristics
i <—:— Ideal characteristics
0011 =
> ~— 0.5LSB
AVRL AVRH
Analog input
nr—{1LSBx (N-1) +0.5LSB
Total error of digital output “N” = { ( ) ) [LSB]
1LSB
AVRH — AVRL
1 LSB = (ldeal value \Y
( ) 1024 [v]

N: A/D converter digital output value

Vor (Ideal value) = AVRL + 0.5 LSB [V]

Vest (Ideal value) = AVRH - 1.5 LSB [V]

Vnt : A voltage at which digital output transitions from (N — 1) to N.
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MB96340 Series
S

6. Alarm Comparator

(Ta=-40 °C to +125 °C, Vcc = AVcc = 3.0V - 5.5V, Vss = AVss = 0V)

) Value )
Parameter Symbol Pin - Unit Remarks
Min Typ Max
Alarm comparator
lasaLmF - 25 45 UA enabled in fast
mode (one channel)
Alarm comparator
Power supply current lAsALMS AVee - 7 13 tA | enabled in slow
mode (one channel)
Alarm comparator
[AsALMH - - 5 UA disabled
ALARM pin input cur- ", -1 - +1 HA [TA=25°C
rent -3 - +3 HA |Ta=125°C
ALARM pin input volt- i
age range VaLiN 0 AVcc \Y
External low threshold | |, 0.36 * AVcc |0.36*AVcc ) Vv
high->low transition EVILE=L) -0.25 -0.1
External low threshold | |, ) 0.36*AVce |0.36 *AVee |,
low->high transition EVILL=>H) +0.1 +0.25
- INTREF =0
External highthreshold | ,, 0.78 * AVcc |0.78*AVcc i v
high->low transition EVTHIE>L -0.25 -0.1
External high threshold v 0.78*AVcc | 0.78 * AVcc Vv
low->high transition EVTH(L=>H) +0.1 +0.25
Internal low threshold
high->low transition Vv ALARMO, 0.9 1.1 ) v
Internal low threshold ALARM1
low->high transition VLo i 1.3 1.55 v
Int I high threshold INTREF =1
nternal high thresho i
high->low transition Vvt 22 2.4 v
Internal high threshold
low->high transition Vv ) 2.6 2.85 v
Switching hysteresis Vhvs 50 - 300 mV
] ) tcompr - 0.1 1 us CMD =1 (fast)
Comparison time
tcomps - 1 10 us CMD = 0 (slow)
Power-up stabilization
time after enabling teo - 1 10 ms | Threshold levels
alarm comparator specified above are
Sion/Fast mode t - not guaranteed
ow/Fast mode transi- . within this time
tion time temp 100 500 us
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MB96340 Series

MB96F346/F347/F348Y/R/A PLL Run mode currents

0 Flash wait states
(CLKS1=2*CLKB, 1.8V

\

ICCPLL (mA)
n
(6]

2 Flash wait states
(CLKS1=CLKB, 1.8V)

50
2 Flash wait states
CLKS1=CLKB, 1.9V)
45 4
1 Flash wait state >/
(CLKS1=2*CLKB, 1.9V)
40
1 Flash wait state /
(CLKS1=2*CLKB, 1.8V)
" \ /
30

__—

20 &
15 4
1 Flash wait state
(CLKS1=CLKB, 1.8V)
10 4
O: Specified in "DC characteristics]
5 .
0 T T T T T T T T T
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
CLKB/CLKP1 (MHz)
MB96F348T/H/C PLL Run mode currents
50
1 Flash wait state
(CLKS1=2*CLKB, 1.9V)
45 1
2 Flash wait states ~a )
(CLKS1=CLKB, 1.9V)
40
1 Flash wait state
CLKS1=2"CLKB, 1.8V) /
35 1
w0 / /

0 Flash wait states
(CLKS1=2*CLKB, 1.8V

ICCPLL (mA)
nN
(6}

AAN

T
2 Flash Wait states
(CLKS1=QLKB, 1.8V)

X\\

CLKB/CLKP1 (MHz)

20 \
15 y
1 Flash yait state
(CLKS1=GLKB, 1.8V)
10
O: Specifled in "DC characteristics”
5
0 T T T T T
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
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MB96340 Series
S

MCU without CAN controller

Part number Flash/ROM Subclock Package
MB96F346ASB PQC-GSE?2 No 100 pin Plastic QFP
MB96F346AWB PQC-GSE2 Yes (FPT-100P-M22)
MB96F346ASB PMC-GSE2 No 100 pin Plastic LQFP
MB96F346AWB PMC-GSE?2 Yes (FPT-100P-M20)

Flash A (288KB)
MB96F346ASC PQC-GSE2' No
MB96F346AWC PQC-GSE2™* Yes 100 pin Plastic QFP
MB96F346ASC PMC-GSE2* No (FPT-100P-M22)
MB96F346AWC PMC-GSE2’t Yes
MB96F347ASB PQC-GSE?2 No 100 pin Plastic QFP
MB96F347AWB PQC-GSE2 Yes (FPT-100P-M22)
MB96F347ASB PMC-GSE2 No 100 pin Plastic LQFP
MB96F347AWB PMC-GSE2 Yes (FPT-100P-M20)
Flash A (416KB)
MB96F347ASC PQC-GSE2’ No
MB96F347AWC PQC-GSE2* Yes 100 pin Plastic QFP
MB96F347ASC PMC-GSE2* No (FPT-100P-M22)
MB96F347AWC PMC-GSE2’ Yes
MB96F348ASB PQC-GSE2 No 100 pin Plastic QFP
MB96F348AWB PQC-GSE2 Yes (FPT-100P-M22)
MB96F348ASB PMC-GSE?2 No 100 pin Plastic LQFP
MB96F348AWB PMC-GSE2 Yes (FPT-100P-M20)
Flash A (544KB)
MB96F348ASC PQC-GSE2'* No
MB96F348AWC PQC-GSE2* Yes 100 pin Plastic QFP
MB96F348ASC PMC-GSE2*1 No (FPT-100P-M22)
MB96F348AWC PMC-GSE2’t Yes
MB96F348CSC PQC-GSE?2 No 100 pin Plastic QFP
MB96F348CWC PQC-GSE2 Flash A (544KB) Yes (FPT-100P-M22)
MB96F348CSC PMC-GSE2 Flash B (32KB) No 100 pin Plastic LQFP
MB96F348CWC PMC-GSE?2 Yes (FPT-100P-M20)

*1: These devices are under development and specification is preliminary. These products under development may
change its specification without notice.

This datasheet is also valid for the following outdated devices:

MBO96F346YSA, MBO96F346RSA, MB96F346YWA, MBO6F346RWA,
MBO96F347YSA, MBO96F347RSA, MB96F347YWA, MBO6F347RWA,
MB96F348YSA, MBO96F348RSA, MB96F348YWA, MBO6F348RWA,
MB96F348TSB, MB96F348HSB, MB96F348TWB, MB96F348HWB,
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