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range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

F2MC-16FX

16-Bit

56MHz

CANbus, EBI/EMI, I12C, LINbus, SCI, UART/USART
DMA, LVD, LVR, POR, PWM, WDT
82

288KB (288K x 8)

FLASH

16K x 8

3V ~ 5.5V

A/D 24x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

100-LQFP

100-LQFP (14x14)

https://www.e-xfl.com/product-detail/infineon-technologies/mb96f346asbpmcr-gse2

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/mb96f346asbpmcr-gse2-4460357
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

M

=i
—
F—

i

i
4
-

GYPHESS

PERFORM

MB96340 Series

Features
Feature Description
Technology m 0.18um CMOS
m F2MC-16FX CPU
B Up to 56 MHz internal, 17.8 ns instruction cycle time
cPU B Optimized instruction set for controller applications (bit, byte, word and long-word data types; 23 different

addressing modes; barrel shift; variety of pointers)
W 8-byte instruction execution queue
B Signed multiply (16-bit X 16-bit) and divide (32-bit/16-bit) instructions available

System clock

B On-chip PLL clock multiplier (x1 - x25, x1 when PLL stop)

B 3 MHz - 16 MHz external crystal oscillator clock (maximum frequency when using ceramic resonator depends
on Q-factor).

W Up to 56 MHz external clock for devices with fast clock input feature
W 32-100 kHz subsystem quartz clock
B 100kHz/2MHz internal RC clock for quick and safe startup, oscillator stop detection, watchdog

m Clock source selectable from main- and subclock oscillator (part number suffix “W”) and on-chip RC
oscillator, independently for CPU and 2 clock domains of peripherals.

B Low Power Consumption - 13 operating modes : (different Run, Sleep, Timer modes, Stop mode)

m Clock modulator

On-chip voltage regulator

B Internal voltage regulator supports reduced internal MCU voltage, offering low EMI and low power
consumption figures

Low voltage reset

W Reset is generated when supply voltage is below minimum.

Code Security

W Protects ROM content from unintended read-out

Memory Patch Function

B Replaces ROM content
B Can also be used to implement embedded debug support

DMA

B Automatic transfer function independent of CPU, can be assigned freely to resources

Interrupts

W Fast Interrupt processing
W 8 programmable priority levels
B Non-Maskable Interrupt (NMI)

Timers

B Three independent clock timers (23-bit RC clock timer, 23-bit Main clock timer,
17-bit Sub clock timer)

B Watchdog Timer

CAN

B Supports CAN protocol version 2.0 part A and B

W ISO16845 certified

M Bit rates up to 1 Mbit/s

W 32 message objects

B Each message object has its own identifier mask

B Programmable FIFO mode (concatenation of message objects)

B Maskable interrupt

H Disabled Automatic Retransmission mode for Time Triggered CAN applications
B Programmable loop-back mode for self-test operation

USART

m Full duplex USARTs (SCI/LIN)

B Wide range of baud rate settings using a dedicated reload timer

m Special synchronous options for adapting to different synchronous serial protocols
H LIN functionality working either as master or slave LIN device

Document Number: 002-04579 Rev. *A

Page 2 of 109



M

=i

Z CYPRESS

PERFORM

i

MB96340 Series

Feature

Description

Alarm comparator

B Monitors an external voltage and generates an interrupt in case of a voltage lower or higher than the defined
thresholds

B Threshold voltages defined externally or generated internally
B Status is readable, interrupts can be masked separately

m Virtually all external pins can be used as general purpose /O
B All push-pull outputs (except when used as 12C SDA/SCL line)
M Bit-wise programmable as input/output or peripheral signal

B Bit-wise programmable input enable

Vo Ports B Bit-wise programmabile input levels: Automotive / CMOS-Schmitt trigger / TTL (TTL levels not supported
by all devices)
M Bit-wise programmable pull-up resistor
M Bit-wise programmable output driving strength for EMI optimization
Packages m 100-pin plastic QFP and LQFP

Flash Memory

W Supports automatic programming, Embedded Algorithm
W Write/Erase/Erase-Suspend/Resume commands

H A flag indicating completion of the algorithm

B Number of erase cycles: 10,000 times

B Data retention time: 20 years

B Erase can be performed on each sector individually

MW Sector protection

B Flash Security feature to protect the content of the Flash

B Low voltage detection during Flash erase

Document Number: 002-04579 Rev. *A Page 4 of 109



MB96340 Series

Contents
1 Product Lineup...........ccoooiiiiiiiii e 6
2 Block Diagram..............cceeeiviiiiiiieieieiiieieeseeeccvinees 8
3 Pin Assignments..............cocciiiiiiiiniiiie e 9
4 Pin Function Description .....................ccccciiiiinnnes 11
5. PinCircuit TYpe......cccoooiiiiiiiie e 13
6 11O Circuit TYPe......cocviiiiiieiie e 14
7 Memory Map .........ccoooiiiiii e 17
8 User ROM Memory Map for Flash Devices ........... 19
9 User ROM Memory Map for Mask ROM Devices..... 22
10. Serial Programming Communication Interface....... 23
1. HOMAP ..o 24
12. Interrupt Vector Table ..o 52
13. Handling Devices...........cccooiiiiiiiiiiee e
13.1 Latch-up prevention ...
13.2 Unused pins handling ........coocoeiiiiiiiieeee,
13.3 External clock usage..........ooooueeieiiiiieiiieiee e
13.4 Unused sub clock signal..........cccceevecieiieiiiciieee e,
13.5 Notes on PLL clock mode operation
13.6 Power supply pins (VCC/VSS).....cccoviiiieiiiieeeicee,
13.7 Crystal oscillator and ceramic resonator circuit ........... 57
13.8 Turn on sequence of power supply to A/D converter and
aNalog INPULS.....ccooiiiiiiiee e 58

Document Number: 002-04579 Rev. *A

13.9 Pin handling when not using the A/D converter............ 58
13.10NOtesS 0N POWEI-0N......cooiiiiiiiiiiieiiee e 58
13.11Stabilization of power supply voltage .............cccccvveeee.. 58
13.12Serial communication ...........cccooooeeeiiiieniee e 58
13.13Handling of Data Flash ...........ccccoeiiiiiiniiieeee 58
14. Electrical Characteristics.................ccccciiiiiiiis 59
14.1 Absolute Maximum Ratings ..........ccccceeiiiieiieniiieeee 59
14.2 Recommended Operating Conditions.............cccccue...... 61
14.3 DC characteristiCs.........cooeeiiiiiiee e 62
14.4 AC CharacteristiCS .........cccvreriiiiiiieeeiee e 71
14.5 Analog Digital Converter..........ccooeveiiiiiniiieiieccieees 89
14.6 Alarm Comparator...........cceeeieeiiiieeeiie e 93
14.7 Low Voltage Detector Characteristics.........c....cccceeenn. 95
14.8 Flash Memory Program/erase Characteristics.............. 97
15. Example Characteristics ..............ccccocoeiiiiiiiinnnnn. 98
16. Package Dimension MB96(F)34x LQFP 100P......... 102
17. Package Dimension MB96(F)34x QFP 100P............ 103
18. Ordering Information...............ccccccoiiiiiiinn, 104
18.1 MCU with CAN Controller...........ccceviieiiiiiiiieeceeen, 104
18.2 MCU without CAN Controller..........cccoceeeviiiinieeennnen. 106
19. Revision History..............cccoooiiiiiiiii e 107
20. Main Changes in this Edition......................c....c...... 109
Document HisStory ........cooovviiiiiiiiii e 50

Page 5 of 109



£ CYPRESS

l!m

\]

MB96340 Series

PERFORM

5. Pin Circuit Type

Table 2: Pin circuit types

FPT-100P-M20 FPT-100P-M22
Pin no. Circuit Pin no. Circuit
type (1] type (1
1-10 H 1-12 H
11,12 B2 13,14 B2
11,12 H [3] 13, 14 H B
13,14 Supply 15,16 Supply
15 F 17 F
16,17 H 18,19 H
18-21 N 20-23 N
22-29 | 24-31 |
30 Supply 32 Supply
31-32 G 33-34 G
33 Supply 35 Supply
34 to 41 | 36 t0 43 |
42 Supply 44 Supply
43 10 48 | 45 to 50 |
49 to 51 C 51to 53 C
52 E 54 E
53 to 54 | 55 to 56 |
55 to 62 H 57 to 64 H
63, 64 Supply 65, 66 Supply
65 to 87 H 67 to 89 H
88,89 Supply 90, 91 Supply
90, 91 A 92, 93 A
92-100 H 94 to 100 H

[1]: Please refer to “ /O Circuit Type” for details on the 1/O circuit types

[2]: Devices with suffix "W”
[3]: Devices without suffix "W~
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Table 4: 1/0 map MB96(F)34x

Address Register %?g[%‘gﬁﬂ:: ,f‘éig:f;’?gg;g Access
000081y PPG1 - Timer register R
000082y PPG1 - Period setting register PCSR1 w
000083y PPG1 - Period setting register w
0000844 PPG1 - Duty cycle register PDUT1 w
000085y PPG1 - Duty cycle register w
000086y PPG1 - Control status register Low PCNL1 PCN1 R/wW
000087y PPG1 - Control status register High PCNH1 R/W
000088y PPG2 - Timer register PTMR2 R
000089y PPG2 - Timer register R
00008Ay PPG2 - Period setting register PCSR2 w
00008By PPG2 - Period setting register w
00008CH PPG2 - Duty cycle register PDUT2 w
00008Dy PPG2 - Duty cycle register w
00008EH PPG2 - Control status register Low PCNL2 PCN2 R/W
00008F PPG2 - Control status register High PCNH2 R/W
000090y PPG3 - Timer register PTMR3 R
000091y PPG3 - Timer register R
000092y PPG3 - Period setting register PCSR3 w
000093y PPG3 - Period setting register w
0000944 PPG3 - Duty cycle register PDUT3 w
000095y PPG3 - Duty cycle register w
0000964 PPG3 - Control status register Low PCNL3 PCN3 R/W
000097y PPG3 - Control status register High PCNH3 R/W
000098y PPG7-PPG4 - General Control register 1 Low GCN1L1 GCN11 R/W
000099y PPG7-PPG4 - General Control register 1 High GCN1H1 R/W
00009AH PPG7-PPG4 - General Control register 2 Low GCN2L1 GCN21 R/W
00009By PPG7-PPG4 - General Control register 2 High GCN2H1 R/W
00009CH PPG4 - Timer register PTMR4 R
00009Dy PPG4 - Timer register R
00009EY PPG4 - Period setting register PCSR4 w
00009F PPG4 - Period setting register w
0000A0H PPG4 - Duty cycle register PDUT4 w
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Table 4: 1/0 map MB96(F)34x

Address Register %?g[%‘gﬁﬂ:: ,f‘éig:f;’?gg;g Access
00043By-000443 | Reserved -
000444y I/0 Port POO - Port Input Enable Register PIEROO R/wW
000445y I/0 Port PO1 - Port Input Enable Register PIERO1 R/wW
000446y I/0 Port P02 - Port Input Enable Register PIERO2 R/wW
000447y I/0 Port P03 - Port Input Enable Register PIERO3 R/wW
000448y I/0O Port P04 - Port Input Enable Register PIERO4 R/wW
000449y I/0O Port PO5 - Port Input Enable Register PIERO5 R/wW
00044Ay I/0O Port P06 - Port Input Enable Register PIERO6 R/wW
00044By I/0O Port PO7 - Port Input Enable Register PIERO7 R/wW
00044Cy I/0O Port P08 - Port Input Enable Register PIERO8 R/wW
00044Dy 1/0 Port P09 - Port Input Enable Register PIERO09 R/W
00044Ey 1/0 Port P10 - Port Input Enable Register PIER10 R/W
00044FH-000457, | Reserved -
000458y I/O Port POO - Port Input Level Register PILROO R/W
000459 I/O Port P01 - Port Input Level Register PILRO1 R/W
00045A I/O Port P02 - Port Input Level Register PILR02 R/W
00045By I/O Port P03 - Port Input Level Register PILRO3 R/W
00045CH I/O Port P04 - Port Input Level Register PILR04 R/W
00045Dy I/O Port P05 - Port Input Level Register PILR05 R/W
00045EH I/O Port P06 - Port Input Level Register PILR06 R/W
00045F I/O Port PO7 - Port Input Level Register PILRO7 R/W
000460y I/O Port P08 - Port Input Level Register PILR08 R/W
000461 I/O Port P09 - Port Input Level Register PILR09 R/W
000462y I/O Port P10 - Port Input Level Register PILR10 R/W
000463,-00046B | Reserved -
00046CH 1/0 Port P00 - Extended Port Input Level Register EPILROO R/W
00046Dy 1/0 Port P01 - Extended Port Input Level Register EPILRO1 R/W
00046EH 1/0 Port P02 - Extended Port Input Level Register EPILRO2 R/W
00046F 1/0 Port P03 - Extended Port Input Level Register EPILRO3 R/W
000470y 1/0 Port P04 - Extended Port Input Level Register EPILRO4 R/W
000471y 1/0 Port P05 - Extended Port Input Level Register EPILRO5 R/W
000472y 1/0 Port P06 - Extended Port Input Level Register EPILRO6 R/W
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
00058Dy PPG10 - Duty cycle register w
00058Ey PPG10 - Control status register Low PCNL10 PCN10 R/wW
00058F PPG10 - Control status register High PCNH10 R/W
000590y PPG11 - Timer register PTMR11 R
000591y PPG11 - Timer register R
000592y PPG11 - Period setting register PCSR11 w
000593y PPG11 - Period setting register w
000594 PPG11 - Duty cycle register PDUT11 w
000595y PPG11 - Duty cycle register w
000596y PPG11 - Control status register Low PCNL11 PCN11 R/W
000597y PPG11 - Control status register High PCNH11 R/W
000598y PPG15-PPG12 - General Control register 1 Low GCN1L3 GCN13 R/W
000599y PPG15-PPG12 - General Control register 1 High GCN1H3 R/W
00059AH PPG15-PPG12 - General Control register 2 Low GCN2L3 GCN23 R/W
00059By PPG15-PPG12 - General Control register 2 High GCN2H3 R/W
00059CH PPG12 - Timer register PTMR12 R
00059Dy PPG12 - Timer register R
00059E PPG12 - Period setting register PCSR12 w
00059F PPG12 - Period setting register w
0005A04 PPG12 - Duty cycle register PDUT12 w
0005A1Y PPG12 - Duty cycle register w
0005A2y PPG12 - Control status register Low PCNL12 PCN12 R/W
0005A3y PPG12 - Control status register High PCNH12 R/W
0005A4 PPG13 - Timer register PTMR13 R
0005A5y PPG13 - Timer register R
0005A6H PPG13 - Period setting register PCSR13 w
0005A7y PPG13 - Period setting register w
0005A8y PPG13 - Duty cycle register PDUT13 w
0005A9y PPG13 - Duty cycle register w
0005AAY PPG13 - Control status register Low PCNL13 PCN13 R/W
0005ABy PPG13 - Control status register High PCNH13 R/W
0005ACH PPG14 - Timer register PTMR14 R
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Table 4: 1/0 map MB96(F)34x

Address Register %?g[%‘gﬁﬂ:: ,f‘éig:f;’?gg;g Access
000884,,-00088F | Reserved -
000890y CAN1 - New Data 1 Register Low NEWDT1L1 NEWDT11 R
000891y CAN1 - New Data 1 Register High NEWDT1H1 R
000892 CAN1 - New Data 2 Register Low NEWDT2L1 NEWDT21 R
000893y CAN1 - New Data 2 Register High NEWDT2H1 R
000894,,-00089F | Reserved -
0008A0H CANT1 - Interrupt Pending 1 Register Low INTPND1L1 INTPND11 R
0008A1Y CANT1 - Interrupt Pending 1 Register High INTPND1H1 R
0008A2y CANT1 - Interrupt Pending 2 Register Low INTPND2L1 INTPND21 R
0008A3y CANT1 - Interrupt Pending 2 Register High INTPND2H1 R
0008A4,-0008AF, | Reserved -
0008B0y CAN1 - Message Valid 1 Register Low MSGVAL1L1 MSGVAL11 R
0008B1y CAN1 - Message Valid 1 Register High MSGVAL1H1 R
0008B2y CAN1 - Message Valid 2 Register Low MSGVAL2L1 MSGVAL21 R
0008B3y CAN1 - Message Valid 2 Register High MSGVAL2H1 R
0008B4-0008CDy | Reserved -
0008CER CAN1 - Output enable register COER1 R/W
0008CF-0009FF, | Reserved -
000AO00H DMA - 10 address block register 0 IOABKO R/W
000A01y DMA - 10 address block register 1 I0ABK1 R/W
000A02y DMA - 10 address block register 2 IOABK2 R/W
000A03H DMA - 10 address block register 3 IOABK3 R/W
000A04y DMA - 10 address block register 4 IOABK4 R/W
000AO05y DMA - 10 address block register 5 IOABK5 R/W
000A06-000BFF, | Reserved -

Note: Any write access to reserved addresses in the /0 map should not be performed. A read access to a reserved address results
in reading ‘X’.Registers of resources which are described in this table, but which are not supported by the device, should also be
handled as “Reserved”.
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12. Interrupt Vector Table

Table 5: Interrupt vector table MB96(F)34x

lxjer:tlggr ‘gf:tsg: tlg- Vector name g)l,egﬁg I(I:rl‘adt?)xplpo- Description
ble gram

0 3FCq CALLVO No -
1 3F8y CALLV1 No -
2 3F4y CALLV2 No -
3 3F0y CALLV3 No -
4 3ECH CALLV4 No -
5 3E8y CALLV5 No -
6 3E4y CALLV6 No -
7 3EO0y CALLV7 No -
8 3DCy RESET No -
9 3D8y INT9 No -
10 3D4y EXCEPTION No -
11 3D0y NMI No - Non-Maskable Interrupt
12 3CCh DLY No 12 Delayed Interrupt
13 3C8y RC_TIMER No 13 RC Timer
14 3C4y MC_TIMER No 14 Main Clock Timer
15 3C0y SC_TIMER No 15 Sub Clock Timer
16 3BCh RESERVED No 16 Reserved
17 3B8y EXTINTO Yes 17 External Interrupt O
18 3B4y EXTINT1 Yes 18 External Interrupt 1
19 3B0Oy EXTINT2 Yes 19 External Interrupt 2
20 3ACH EXTINT3 Yes 20 External Interrupt 3
21 3A84 EXTINT4 Yes 21 External Interrupt 4
22 3A4, EXTINTS Yes 22 External Interrupt 5
23 3A04 EXTINT6 Yes 23 External Interrupt 6
24 39CH EXTINT7 Yes 24 External Interrupt 7
25 398y EXTINT8 Yes 25 External Interrupt 8
26 394y EXTINT9 Yes 26 External Interrupt 9
27 390y EXTINT10 Yes 27 External Interrupt 10
28 38CH EXTINT11 Yes 28 External Interrupt 11
29 388y EXTINT12 Yes 29 External Interrupt 12
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Table 5: Interrupt vector table MB96(F)34x

r:{;enﬁtl;)err \gf:ttfi: tlg- Vector name g;,egﬁg I(I:rlgj:eg):!‘):po- Description

30 384, EXTINT13 Yes 30 External Interrupt 13

31 380y EXTINT14 Yes 31 External Interrupt 14

32 37Cy EXTINT15 Yes 32 External Interrupt 15

33 378, CANO No 33 I\CAQEIGC()'?;;;TICe;y(; (except MB96(F)34xAyy or
CAN Controller 1 (except MB96(F)34xAyy,

34 374y CAN1 No 34 MB96(F)34xCyy, MB96F345Dyy or
MB96F345Fyy)

35 3704 PPGO Yes 35 Programmable Pulse Generator 0

36 36CH PPG1 Yes 36 Programmable Pulse Generator 1

37 3684 PPG2 Yes 37 Programmable Pulse Generator 2

38 364, PPG3 Yes 38 Programmable Pulse Generator 3

39 3604 PPG4 Yes 39 Programmable Pulse Generator 4

40 35CH PPG5 Yes 40 Programmable Pulse Generator 5

Y| 3584 PPG6 Yes 41 Programmable Pulse Generator 6

42 354, PPG7 Yes 42 Programmable Pulse Generator 7

43 3504 PPG8 Yes 43 Programmable Pulse Generator 8

44 34Cy PPG9 Yes 44 Programmable Pulse Generator 9

45 348y PPG10 Yes 45 Programmable Pulse Generator 10

46 344, PPG11 Yes 46 Programmable Pulse Generator 11

47 3404 PPG12 Yes 47 Programmable Pulse Generator 12

48 33CH PPG13 Yes 48 Programmable Pulse Generator 13

49 3384 PPG14 Yes 49 Programmable Pulse Generator 14

50 334y PPG15 Yes 50 Programmable Pulse Generator 15

51 330y RLTO Yes 51 Reload Timer 0

52 32Cy RLT1 Yes 52 Reload Timer 1

53 328y RLT2 Yes 53 Reload Timer 2

54 324y RLT3 Yes 54 Reload Timer 3

55 3204 PPGRLT Yes 55 Reload Timer 6 - dedicated for PPG

56 31CH ICUO Yes 56 Input Capture Unit 0

57 3184 ICU1 Yes 57 Input Capture Unit 1

58 314y ICU2 Yes 58 Input Capture Unit 2

59 3104 ICU3 Yes 59 Input Capture Unit 3
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Table 5: Interrupt vector table MB96(F)34x

r:{;en(:tlgr \?efésclaee: tlg Vector name g)l’egﬁg I(IZ%E):!‘):PO- Description
60 30CH ICU4 Yes 60 Input Capture Unit 4
61 3084 ICU5 Yes 61 Input Capture Unit 5
62 304, ICU6B Yes 62 Input Capture Unit 6
63 3004 ICU7 Yes 63 Input Capture Unit 7
64 2FCy OoCcuo Yes 64 Output Compare Unit 0
65 2F8y OoCcu1 Yes 65 Output Compare Unit 1
66 2F4, OoCu2 Yes 66 Output Compare Unit 2
67 2F0y OCuU3 Yes 67 Output Compare Unit 3
68 2ECH OCu4 Yes 68 Output Compare Unit 4
69 2E8y OCU5 Yes 69 Output Compare Unit 5
70 2E4y OCU6 Yes 70 Output Compare Unit 6
71 2EO0H oCcu7 Yes 71 Output Compare Unit 7
72 2DCy FRTO Yes 72 Free Running Timer 0
73 2D8y FRT1 Yes 73 Free Running Timer 1
74 2D4y IICO Yes 74 12C interface
75 2D0y lIC1 Yes 75 12C interface
76 2CCh ADCO Yes 76 A/D Converter
77 2c8y, ALARMO No 77 fﬂdgr‘grgéjrglgs;;tor 0 (except MB96F345Dyy or
78 2C4y, ALARM1 No 78 ﬁgggé(jgﬁi;?tor 1 (except MB96F345Dyy or
79 2C0y LINRO Yes 79 LIN USART 0 RX
80 2BCh LINTO Yes 80 LIN USART 0 TX
81 2B8y LINR1 Yes 81 LIN USART 1 RX
82 2B4y LINT1 Yes 82 LIN USART 1 TX
83 2B0y LINR2 Yes 83 LIN USART 2 RX
84 2ACH LINT2 Yes 84 LIN USART 2 TX
85 2A84 LINR3 Yes 85 LIN USART 3 RX
86 2A4y LINT3 Yes 86 LIN USART 3 TX
87 2A04 FLASH_A No 87 Flash memory A (only Flash devices)
o | owo. | euswe | e | s | Teneeye
89 2984 LINR7 Yes 89 LIN USART 7 RX
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Table 5: Interrupt vector table MB96(F)34x
Offset in Index in
Vector Cleared s
vector ta- Vector name ICR to pro- Description
number ble by DMA gram
90 294y LINT7 Yes 90 LIN USART 7 TX
91 290y LINRS Yes 91 LIN USART 8 RX
92 28Ch LINT8 Yes 92 LIN USART 8 TX
93 288y LINR9 Yes 93 LIN USART 9 RX
94 284y LINT9 Yes 94 LIN USART 9 TX
95 2804 RTCO No 95 Real Timer Clock
96 27Ch CALO No 96 Clock Calibration Unit
Data Flash A
97 278y DFLASH_A ves o7 (only MB96F345Dyy, MBO6F345Fyy)
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14. Electrical Characteristics

141 Absolute Maximum Ratings
Rating .
Parameter Symbol : Unit Remarks
Min Max
Vee Vss-0.3 | Vgg+6.0 \Y
Power supply voltage
AVce Vgg-0.3 | Vgg+6.0 Vee = AVge 1
AV 2 AVRH, AV = AVRL, AVRH >
AD Converter voltage references AVRH, AVRL | Vgs-0.3 | Vgg+6.0 \% ce AV ’
9 ss ss AVRL, AVRL > AVgg
Input voltage Vi Vgs-0.3 | Vgg+6.0 V |V <Vge+03vEA
Output voltage Vo Vgs-0.3 | Vgg+6.0 V.  [Vg<Vge +0.3V 121
Maximum Clamp Current lcLamp -4.0 +4.0 mA | Applicable to general purposel/O pins !
Total Maximum Clamp Current Z|lcLampl - 40 mA | Applicable to general purposel/O pins [
“L” level maximum output current loL1 - 15 mA | Normal outputs with driving strength set to
5mA
“L” level average output current loLAv1 - 5 mA | Normal outputs with driving strength set to
5mA
“L” level maximum overall output current ZloL1 - 100 mA | Normal outputs
“L” level average overall output current ZloLavi - 50 mA | Normal outputs
"H” level maximum output current lon1 - -15 mA | Normal outputs with driving strength set to
5mA
"H” level average output current loHav1 - -5 mA | Normal outputs with driving strength set to
5mA
"H” level maximum overall output current Zlon1 - -100 mA | Normal outputs
"H” level average overall output current ZloHAvA - -50 mA | Normal outputs
- 430! mW | Tp=105°C
Permitted Power dissipation (Flash devices in QFP
P - 5] =90°
package) ! D 750 mW | T,=90°C
- 540[5] mW | T,=125°C, no Flash program/erase [l
- 375091 mW | Tp=105°C
- 5 —QE0,
Permitted Power dissipation (MB96F 346/F 347/F 348 Py 75001 | mW | Tx=85°C
i 4
in LQFP package) - 470! mW | T,=125°C, no Flash program/erase !
- 560[5] mW | T,=120°C, no Flash program/erase [l
- 33509 mW | Ty=105°C
- 670! mW | Tp=85°C
Permitted Power dissipation (MB96F345 in LQFP
P - 5] =75°
package) [4] D 840 mwW TA 75°C
- 420091 mW | T,=125°C, no Flash program/erase [l
- 5909 mW | T,=115°C, no Flash program/erase 6
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(TA =-40°C to 125°C, VCC = AVCC =3.0Vto 5.5V, VSS = AVSS = OV)

Value
Parameter Symbol Condition (at T,) : Remarks
Typ Max | Unit
+25°C 35 44
mA Flash devices at 0 Flash wait
PLL Run mode with CLKS1/2 = 48MHz, | ,105:c | 36 47 states
CLKB = CLKP1/2 = 24dMHz
(CLKRC and CLKSC stopped. Core volt- o
age at 1.9V) r2e7C " 23 MB96345/346 at 0 ROM wait
mA a wal
states
+125°C 18 25
+25°C 44 57
mA M896F34}6/F347/F348 at 2
PLL Run mode with CLKS1/2= CLKB = | ,1050c | 45 60 Flash wait states
CLKP1= 56MHz,CLKP2 = 28MHz
(CLKRC and CLKSC stopped. Core volt- o
age at 1.9V) r2e7C 2 % MB96345/346 at 2 ROM wait
mA a wal
states
+125°C 26 37
lccpLL PLL Run mode with CLKS1/2 = 72MHz, °
CLKB = CLKP1 = 36MHz, CLKP2 = | *25°C | 38 50
18MHz mA I\/{B19|E__BIF3?]6/FZ_’>t47t/Ft348Y/R/Ayy
a ash wait state
Power suppl (CLKRC and CLKSC stopped. Core volt- | +125°C 39 53
pply age at 1.9V)
current In Run PLL Run mode with CLKS1/2 = 80MH
1 u Wi = z, o
modest' CLKB = CLKP1 = 40MHz, CLkP2= | *25°C | TBD | TBD
20MHz mA | MB96F345 at 1 Flash wait state
(CLKRC and CLKSC stopped. Core volt- | +125°C TBD TBD
age at 1.9V)
e 49 62 MB96F348T/H/CyB/C at 1
Yy a
PLL Run mode with CLKS1/2 = 96MHz, mA Flash wait state
CLKB = CLKP1=48MHz, CLKP2 = +125°C 50 65
24MHz
(CLKRC and CLKSC stopped. Core volt- | +25°C 26 36
age at 1.9V) mA MB96345/346 at 1 ROM wait
state
+125°C 27 38
+25°C 4.5 55
mA Flash devices at 1 Flash wait
state
Main Run mode with CLKS1/2=CLKB = | +125°C 5.1 8.5
IcoMAIN CLKP1/2 = 4MHz
(CLKPLL, CLKSC and CLKRC stopped) +25°C 2.5 3.5
mA MB96345/346 at 1 ROM wait
state
+125°C 3.1 55
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MB96340 Series

(TA =-40°C to 125°C, VCC = AVCC =3.0Vto 5.5V, VSS = AVSS = OV)

Value
Parameter | Symbol Condition (at Tp) - Remarks
Typ Max | Unit
+25°C 0.3 0.45
mA | MB96F346/F347/F348
+125°C 0.8 3.2
RC Timer mode with CLKRC = 100kHz, °
SMCR:LPMSS = 0 ¥25°C | 008 | 015
(CLKMC, CLKPLL and CLKSC st d mA | MBIGF45
, an stopped. o
Voltage regulator in high power mode) +125°C 0.58 2.95
+25°C 0.3 0.45
lcctreL mA | MB96345/346
+125°C 0.8 2.2
Power supply +25°C 0.05 0.1
current in Timer mA | Flash devices
[1] RC Timer mode with CLKRC = 100kHz, o
modes SMCR:LPMSS = 1 +125°C 0.55 2.85
(CLKMC, CLKPLL and CLKSC stopped. R
Voltage regulator in low power mode) +25°C 0.05 0.1
mA | MB96345/346
+125°C 0.55 1.85
+25°C 0.03 0.1
mA | Flash devices
| Sub Timer mode with CLKSC = 32kHz +125°C 0.53 285
CCTSUB
(CLKMC, CLKPLL and CLKRC stopped) +25°C 0.03 01
mA | MB96345/346
+125°C 0.53 1.85
+25°C 0.02 0.08
mA | Flash devices
VRCR:LPMB[2:0] = 1105 +125°C | 052 | 28
(Core voltage at 1.8V) +25°C 0.02 0.08
mA | MB96345/346
Power supply +125°C 0.52 1.8
current in Stop lcch
Mode +25°C 0.015 0.06
mA | Flash devices
VRCR:LPMB[2:0] = 000g +125°C | 04 23
(Core voltage at 1.2V) +25°C 0.015 0.06
mA | MB96345/346
+125°C 0.4 1.4
MB96F345
Power supply - 5 10 HA gllbuos\}ebe added to all current
current for active lcoLvD Low voltage detector enabled
Low Voltage (RCR:LVDE = 1) +25°C 90 140 Other devices
detector HA | Must be added to all current
+125°C 100 150 above
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14.4.4 Power On R

MB96340 Series

eset timing

(TA =-40°C to 125°C, VCC = AVCC =3.0V to 55V, VSS = AVSS = OV)
Value
Parameter Symbol Pin Unit Remarks
Min Typ Max
Power on rise time tr Vce 0.05 - 30 ms
Power off time torrF Vce 1 - - ms
R
Vee 2.7V
02V 0.2V

0.2V

torrF

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.

Vee
N\ Rising edge of 50 mV/ms
[ 31 V2 maximum is allowed
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=2 CYPRESS
PERFORM
ECLK 0.8*V¢ee
I
tRyHs tRYHH
RDY v,,7! \_\V'“

When WAIT is not used.

RDY
When WAIT is used.

Refer to the Hardware Manual for detailed Timing Charts

\

14.4.11 Hold Timing
(Ta=-40°C to +125°C, Ve = 5.0 V £ 10%, Vgg = 0.0 V, 104;ive = SmMA, C| = 50pF)
Value
Parameter Symbol Pin Condition Units | Remarks
Min Max
Pin floating = HAKX { time txHAL HAKX tcyc —20 | toyc + 20 ns
HAKX T time = Pin valid time tHAHV HAKX tCYC -20 tCYC +20 ns
(Tp =-40°C to +125°C, Ve = 3.0 t0 4.5V, Vg5 = 0.0 V, 104;iyve = SMA, C = 50pF)
. . Value .
Parameter Symbol Pin Condition : Units | Remarks
Min Max
Pin floating = HAKX { time txHAL HAKX tcyc —25 | toyc + 25 ns
HAKX T time = Pin valid time tHAHV HAKX tCYC -25 tCYC +25 ns
L *
HAKX \ 0.8"Vee
0.2*Vee
txHAL ——» < thany
High-Z
0.8*V,
Each pin cc
0.2*Vee

Refer to the Hardware Manual for detailed Timing Charts
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14.7 Low Voltage Detector Characteristics

(Tp = -40 °C t0 +125 °C, Vg = AV = 3.0V - 5.5V, Vg = AVgq = OV)

Parameter Symbol tars te P Unit Remarks
Min Max Min Max

Stabilization time TLvDSTAB ; 75 - 110 ps | Afterpower-up or change of
Level O Vbro 2.7 29 2.65 2.95 \Y CILCR:LVL[3:0]="0000"
Level 1 Vb1 29 3.1 2.85 3.2 \% CILCR:LVL[3:0]="0001"
Level 2 VpL2 3.1 3.3 3.05 3.4 \% CILCR:LVL[3:0]="0010"
Level 3 Vb3 3.5 3.75 3.45 3.85 \% CILCR:LVL[3:0]="0011"
Level 4 VpLa 3.6 3.85 3.55 3.95 \% CILCR:LVL[3:0]="0100"
Level 5 Vbis 3.7 3.95 3.65 4.1 \% CILCR:LVL[3:0]="0101"
Level 6 VpLe 3.8 4.05 3.75 4.2 \% CILCR:LVL[3:0]="0110"
Level 7 VpL7 3.9 4.15 3.85 4.3 \% CILCR:LVL[3:0]="0111"
Level 8 VbLs 4.0 4.25 3.95 4.4 \% CILCR:LVL[3:0]="1000"
Level 9 VpLg 4.1 4.35 4.05 4.5 \% CILCR:LVL[3:0]="1001"
Level 10 VpL1o not used not used

Level 11 VpL11 not used not used

Level 12 VpL12 not used not used

Level 13 VpL13 not used not used

Level 14 VpL14 not used not used

Level 15 VpL1s not used not used

[1]: valid for all devices except devices listed under “[2]”

[2]: valid for: MB96F 345

CILCR:LVL[3:0] are the low voltage detector level select bits of the CILCR register.
Levels 10 to 15 are not used in this device.

For correct detection, the slope of the voltage level must satisfy ‘%1 < 0'00455 .

Faster variations are regarded as noise and may not be detected.

The functional operation of the MCU is guaranteed down to the minimum low voltage detection level of Vcc = 2.7V. The electrical

characteristics however are only valid in the specified range (usually down to 3.0V).
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18.2 MCU without CAN Controller

Part number Flash/ROM Subclock Package
MBO6F346ASB PQC-GSE2 No 100 pin Plastic QFP
MB96F346AWB PQC-GSE2 Yes (FPT-100P-M22)

Flash A (288KB)
MBO6F346ASB PMC-GSE2 No 100 pin Plastic LQFP
MB96F346AWB PMC-GSE2 Yes (FPT-100P-M20)
MBO6F347ASB PQC-GSE2 No 100 pin Plastic QFP
MB96F347AWB PQC-GSE2 Yes (FPT-100P-M22)
Flash A (416KB)
MBO6F347ASB PMC-GSE2 No 100 pin Plastic LQFP
MB96F347AWB PMC-GSE2 Yes (FPT-100P-M20)
MBO6F348ASB PQC-GSE2 No 100 pin Plastic QFP
MB96F348AWB PQC-GSE2 Yes (FPT-100P-M22)
Flash A (544KB)
MBO6F348ASB PMC-GSE2 No 100 pin Plastic LQFP
MB96F348AWB PMC-GSE2 Yes (FPT-100P-M20)
MB96F348CSC PQC-GSE2 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-GSE2 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:

MB96F346YSA, MBO96F346RSA, MBI6F346YWA, MBO6F346RWA,
MB96F347YSA, MB96F347RSA, MB96F347YWA, MBO96F347RWA,
MB96F348YSA, MB96F348RSA, MB96F348YWA, MB96F348RWA,
MB96F348TSB, MB96F348HSB, MB96F348TWB, MB96F348HWB,
MB96F346ASA, MBI6F346AWA,
MB96F347ASA, MBI6F347AWA,
MBO6F348ASA, MBO6F348AWA,
MB96F348CSB, MB96F348CWB
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20. Main Changes in this Edition

Page Section

Change Results

Electrical Characteristics

89
14.5. Analog Digital Converter

Corrected "Value" and "Unit" of Zero reading voltage.
(AVRL-1.5—> AVRL-1.5LSB

AVRL + 0.5 > AVRL +0.5LSB

AVRL +2.5 > AVRL +2.5LSB

LSB -» V)
Corrected "Value" and "Unit" of Full scale reading voltage.

(AVRH - 3.5 - AVRH - 3.5 LSB
AVRH-15— AVRH -1.5LSB
AVRH + 0.5 > AVRH +0.5LSB

LSB - V)
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