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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, 12C, LINbus, SCI, UART/USART
DMA, LVD, LVR, POR, PWM, WDT
80

288KB (288K x 8)

FLASH

16K x 8

3V ~ 5.5V

A/D 24x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

100-BQFP

100-PQFP (14x20)
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MB96340 Series
S

B PIN CIRCUIT TYPE

Pin circuit types

FPT-100P-M20 FPT-100P-M22
Pin no. ?;:;::IE Pin no. c;:glz
1-10 H 1-12 H
11,12 B*2 13, 14 B
11,12 H*3 13, 14 H s
13,14 Supply 15,16 Supply
15 F 17 F
16,17 H 18,19 H
18-21 N 20-23 N
22-29 I 24-31 I
30 Supply 32 Supply
31-32 G 33-34 G
33 Supply 35 Supply
34 to 41 I 36 t0 43 I
42 Supply 44 Supply
43 to 48 I 45 to 50 I
49 to 51 C 51 to 53 Cc
52 E 54 E
53 to 54 I 55 to 56 I
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 “@ /0 CIRCUIT TYPE" for details on the I/O circuit types

*2: Devices with suffix "W”
*3: Devices without suffix "W”
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MB96340 Series

Type

Circuit

Remarks

» Power supply input protection circuit

» A/D converter ref+ (AVRH/AVRH2) power sup-
ply input pin with protection circuit

 Flash devices do not have a protection circuit
against VCC for pins AVRH/AVRH2

 Devices without AVRH reference switch do not
have an analog switch for the AVRL pin

Standby control
for input shutdown

Standby control
for input shutdown

Standby control
for input shutdown

Standby control
for input shutdown

A

pull-up control

I Pout
}7 Nout

Hysteresis input

o—1

Hysteresis input

o— ]

7

Automotive input

TTL input

» CMOS level output (programmable lo. = 5mA,
lon = -5mA and loL = 2mA, lon = -2mA)

- 2 different CMOS hysteresis inputs with input
shutdown function *

 Automotive input with input shutdown function

e TTL input with input shutdown function *

* Programmable pull-up resistor: 50kQ approx.

Note: MB96F345Dyy or MB96F345Fyy:
Only Automotive input and CMOS hyster-
esis input (0.7/0.3) are supported
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MB96340 Series
S

MB96F348Y MB96F348T
MB96F348R MB96F348H
MB96F348A MB96F348C
. Flash size Flash size
Alternative mode Flash memor;
CPU address ~ mode addres)s/ 544kByte 576kByte
FF:FFFFx 3F:FFFFu
FF:0000+ 3F:0000k S39 - 64K S39 - 64K
FE:FFFFn 3E:FFFFx
FE:0000+ 3E:00004 S38 - 64K S38 - 64K
FD:FFFF 3D:FFFF
FD-0000% 300000+ S37 - 64K S37 - 64K
FC:FFFFu 3C:FFFFu
FC:0000x 3C:0000H S36 - 64K S36 - 64K Flash A
FB:FFFFn 3B:FFFFx
FB:0000+ 3B:0000+ S35 - 64K S35 - 64K
FA:FFFF 3A:FFFF
FA-0000n 3A-00001 S34 - 64K S34 - 64K
FO:FFFFu 39:FFFFx
F9:0000H 39:0000H S33 - 64K S33 - 64K
F8:FFFFu 38:FFFFy
F8:0000H 38:0000H S32 - 64K S32 - 64K
F7:FFFFu 37:FFFFx
F7:00004 37:0000k
F6:FFFFu 36:FFFFx
F6:0000H 36:0000H
F5:FFFFu 35:FFFFy
F5:00004 35:0000H
FA:FFFFu 34:FFFFx
F4:0000+ 34:0000+
F3:FFFFu 33:FFFFx
F3:0000H 33:0000H
e L External bus External bus
F2:00004 32:00004
F1:FFFFu 31:FFFFy
F1:0000n 31:0000n
FO:FFFFx 30:FFFFx
F0:0000 30:0000H
E0:FFFFx
E0:0000+
DF:FFFFu
Reserved Reserved
DF:8000+
DF:7FFF 1F:7FFF
DF-6000% 1F-60004 SA3 - 8K SA3 - 8K
DF:5FFF 1F:5FFF
DF-40001 1F-40004 SAZ - 8K SAZ - 8K Flash A
DF:3FFF 1F:3FFFx
DF:2000+ 1F:20004 SAL - 8K SAl - 8K
DF:1FFF 1F:1FFF " 1 " )
DF-0000% 1F-00004 SAO - 8K SAO - 8K
DE:FFFFx
Reserved
DE:8000x
DE:7FFFu 1E:7FFFn
DE:6000+ 1E:60004 SB3 - 8K
DE:5FFFx 1E:5FFFu Reserved SB2 - 8K
DE:4000+ 1E:40004 Flash B
DE:3FFFH 1E:3FFFH SBl _ 8K
DE:2000x 1E:20001
DE:1FFFu 1E:1FFFn - 2
DE:0000+ 1E:00004 SBO - 8K
*1: Sector SAO contains the ROM Configuration Block RCBA at CPU address DF:0000+ - DF:007F+
*2: Sector SBO contains the ROM Configuration Block RCBB at CPU address DE:0000+ - DE:002FH
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MB96340 Series
S

I/0 map MB96(F)34x (18 of 30)

Address Register %bﬁzz\ggggg f\6blglrteglcegéosr; Access
0004C4n | I/O Port P08 - External Pin State Register EPSR08 R
0004C5n1 | I/O Port P09 - External Pin State Register EPSR09 R
0004C6+ | I/O Port P10 - External Pin State Register EPSR10 R
%%%i%T:HH Reserved -
0004D0O+ | ADC analog input enable register 0 ADERO R/W
0004D1+ | ADC analog input enable register 1 ADER1 R/W
0004D2+ | ADC analog input enable register 2 ADER2 R/W
0004D3n | ADC analog input enable register 3 ADER3 R/W
0004D4+ | ADC analog input enable register 4 ADER4 R/W
0004D5+ | Reserved -
0004D6n | Peripheral Resource Relocation Register 0 PRRRO R/W
0004D7+ | Peripheral Resource Relocation Register 1 PRRR1 R/W
0004D8+ | Peripheral Resource Relocation Register 2 PRRR2 R/W
0004D9+ | Peripheral Resource Relocation Register 3 PRRR3 R/W
0004DA+ | Peripheral Resource Relocation Register 4 PRRR4 R/W
0004DBH | Peripheral Resource Relocation Register 5 PRRR5 R/W
0004DCwH | Peripheral Resource Relocation Register 6 PRRR6 R/W
0004DDw | Peripheral Resource Relocation Register 7 PRRR7 R/W
0004DEn | Peripheral Resource Relocation Register 8 PRRR8 R/W
0004DF+ | Peripheral Resource Relocation Register 9 PRRR9 R/W
OO0O04EOH RTC - Sub Second Register L WTBRLO WTBRO R/W
0004E1lx | RTC - Sub Second Register M WTBRHO R/W
0004E2+ | RTC - Sub-Second Register H WTBR1 R/W
0004E3x | RTC - Second Register WTSR R/W
0004E4H RTC - Minutes WTMR R/W
0004ES5H RTC - Hour WTHR R/W
0004E6H | RTC - Timer Control Extended Register WTCER R/W
0004E7n | RTC - Clock select register WTCKSR R/W
0004E8+ | RTC - Timer Control Register Low WTCRL WTCR R/W
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MB96340 Series
S

/O map MB96(F)34x (28 of 30)

Address

Register

Abbreviation

Abbreviation

Access

8-bit access | 16-bit access

00080AH | CANL - Test Register Low TESTRL1 TESTR1 R/W
00080Bx | CANL - Test Register High (reserved) TESTRH1 R

00080CH | CANL1 - BRP Extension register Low BRPERL1 BRPER1 R/W
00080D+ | CANL1 - BRP Extension register High (reserved) BRPERH1 R

(())%%E;%I'E:;; Reserved -

000810+ | CAN1 - IF1 Command request register Low IFICREQL1 IFICREQ1 R/W
000811+ | CAN1 - IF1 Command request register High IFICREQH1 R/W
000812+ | CANL1 - IF1 Command Mask register Low IFICMSKL1 IFICMSK1 R/W
000813 g::;\l;leld; IF1 Command Mask register High (re- IF1CMSKH1 R

000814+ CANL1 - IF1 Mask 1 Register Low IFAMSK1L1 IFAIMSK11 R/W
000815+ CANL1 - IF1 Mask 1 Register High IFIMSK1H1 R/W
000816+ CANL1 - IF1 Mask 2 Register Low IFAIMSK2L1 IFAIMSK21 R/W
000817+ CANL1 - IF1 Mask 2 Register High IFAIMSK2H1 R/W
000818+ | CAN1 - IF1 Arbitration 1 Register Low IFIARB1L1 IFIARB11 R/W
000819+ | CANL1 - IF1 Arbitration 1 Register High IFIARB1H1 R/W
00081An | CANL1 - IF1 Arbitration 2 Register Low IFIARB2L1 IF1IARB21 R/W
00081Bx | CANL - IF1 Arbitration 2 Register High IFIARB2H1 R/W
00081CH | CANL1 - IF1 Message Control Register Low IFIMCTRL1 IFIMCTR1 R/W
00081Dn | CAN1 - IF1 Message Control Register High IFAIMCTRH1 R/W
00081Ex | CANL - IF1 Data Al Low IFIDTA1L1 IFIDTA1l R/W
00081F+ CANL1 - IF1 Data Al High IFADTA1H1 R/W
000820+ CANL1 - IF1 Data A2 Low IFIDTA2L1 IFIDTA21 R/W
000821H CANL1 - IF1 Data A2 High IFIDTA2H1 R/W
000822+ CANL1 - IF1 Data B1 Low IFIDTB1L1 IFIDTB11 R/W
000823H CANL1 - IF1 Data B1 High IFADTB1H1 R/W
000824+ CANL1 - IF1 Data B2 Low IF1IDTB2L1 IF1DTB21 R/W
000825+ CANL1 - IF1 Data B2 High IFAIDTB2H1 R/W
%%%88%?:: Reserved -
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MB96340 Series
S

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

Address Register %b,f,[iﬁ;'?ggg f‘gg:f;';géosg Access
000890+ | CAN1 - New Data 1 Register Low NEWDTI1L1 NEWDT11 R
000891x+ | CAN1 - New Data 1 Register High NEWDT1H1 R
000892+ CANL1 - New Data 2 Register Low NEWDT2L1 NEWDT21 R
000893+ | CANL1 - New Data 2 Register High NEWDT2H1 R
%%%88%?:: Reserved -
0008A0x | CANL - Interrupt Pending 1 Register Low INTPND1L1 INTPND11 R
0008A1x | CANL - Interrupt Pending 1 Register High INTPND1H1 R
0008A2+ | CANL - Interrupt Pending 2 Register Low INTPND2L1 INTPND21 R
0008A3x | CANL - Interrupt Pending 2 Register High INTPND2H1 R
%%%%i?:: Reserved -
0008B0O+ | CANL - Message Valid 1 Register Low MSGVAL1L1 MSGVAL11 R
0008B1x | CANL1 - Message Valid 1 Register High MSGVAL1H1 R
0008B2+ | CANL1 - Message Valid 2 Register Low MSGVAL2L1 MSGVAL21 R
0008B3+ | CANL - Message Valid 2 Register High MSGVAL2H1 R
ggggléﬁH Reserved -
0008CEHn | CANL1 - Output enable register COER1 R/W
%%%%?:E Reserved -
000AQ0+ | DMA - IO address block register O IOABKO R/W
000AO01x | DMA - IO address block register 1 IOABK1 R/W
000A02+ | DMA - IO address block register 2 IOABK2 R/W
000A03+ | DMA - IO address block register 3 IOABK3 R/W
000A04+ | DMA - IO address block register 4 IOABK4 R/W
000AO5+ | DMA - IO address block register 5 IOABK5 R/W
%%%AB?:?:HH Reserved -

Note: Any write access to reserved addresses in the I/0 map should not be performed. A read access to areserved
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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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

(Ta=-40°C to 125°C, Vcc = AVce = 3.0V t0 5.5V, Vss = AVss = 0V)

module

Value
Parameter Symbol Condition (at Ta) - Remarks
Typ | Max | Unit
+25°C | 0.035| 0.1
mA [MB96345/346
+125°C | 0.42 | 1.85
Sub Timer mode with .
Power supply CLKSC = 32kHz +25°C | 0.035| 0.1
current in Timer | lccrsus mA | MB96F345
modes* (CLKMC, CLKPLLand | +125°C | 0.53 | 2.05
CLKRC stopped)
+25°C | 0.035| 0.1
mA |MB96F346/F347/F348
+125°C | 0.53 | 2.85
+25°C | 0.02 | 0.08
mA [MB96345/346
+125°C | 0.4 1.8
VRCR:LPMB[2:0] = 110s | +25°C | 0.02 | 0.08
mA | MB96F345
(Core voltage at 1.8V) | +125°c | 052 | 2.0
+25°C | 0.02 | 0.08
mA [MB96F346/F347/F348
Power supply +125°C | 0.52 | 2.8
current in Stop lcch
Mode +25°C | 0.015| 0.06
mA [MB96345/346
+125°C | 0.3 14
VRCR:LPMBI[2:0] = 000s | +25°C | 0.015| 0.06
mA | MB96F345
(Core voltage at 1.2V) | +125°Cc | 0.4 15
+25°C | 0.015| 0.06
mA [MB96F346/F347/F348
+125°C | 0.4 2.3
+25°C 5 10 uA |MB96F345
Power supply
currentfor active +195°C . 20 uA Must be added to all cur-
Low Voltage de- | |...vo Low voltage detector en- rent above
tector abled (RCR:LVDE =1) +25°C 90 140 Other devices
) HA I Must be added to all cur-
+125°C | 100 | 150 rent above
Power supply _
currentforactive | lcccomo Clo%lémgtldqullgg)r( e_n%b led - 3 45 | mA ?g?\f;g%\idded to all cur
Clock modulator : B
Current for one Flash Must be added to all cur-
Flash Write/ lecras module ) 151 40 | MA Trent above
Erase current Currentfor one Data Flash Must be added to all cur-
IccoFLAsH 10 20 mA

rent above
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MB96340 Series
S

4. AC Characteristics

Source Clock 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
3 - 16 | MHz|When using a crystal oscillator, PLL off
0 i 16 | MHz When using an opposite phase external
Clock frequency fc X0, X1 clock, PLL off
) When using a crystal oscillator or oppo-
35 16 |MHz site phase external clock, PLL on
When using a single phase external
0 i 56 |MHz clock in “Fast Clock Input mode” (not
available in MB96F34xY/R/AXA), PLL
off
Clock frequency frei X0 - -
When using a single phase external
clock in “Fast Clock Input mode” (not
35 - 56 |MHz| - ailable in MBI6F34xY/R/AXA), PLL
on
32 32.768 | 100 | kHz |When using an oscillation circuit
X0A, X1A i i
0 i 100 | kHz When using an opposite phase external
Clock frequency feu clock
XOA 0 i 50 | kHz When using a single phase external
clock
50 100 200 | kHz ?g/tr;(ran using slow frequency of RC oscil-
Clock frequency fer - - -
1 > 4 MHz ?Nhen using fast frequency of RC oscil-
ator
Applied after any reset and when acti-
RC clock stabili- vating the RC oscillator.
zation time tresTas - 64 or 256 RC clock cycles | \pogF3as: 256 cycles
others 64 cycles
PLL Clock fre- ) ) Permitted VCO output frequency of PLL
quency ferkveo 64 200 |MHz (CLKVCO)
For CLKMC (PLL input clock) >4MHz,
PLL Phase Jitter| Teskew - - - + 5| ns |jitter coming from external oscillator,
crystal or resonator is not covered
wi%ltj;dmkpu'se Pwh, Pwi X0,X1 8 - - ns |Duty ratio is about 30% to 70%
Inputclockpulse | b\ by, [x0AXIA| 5 i N
width
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MB96340 Series
e

teve
X0
Pwn Pwc
tevil
XO0A
PwhL Pwie
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MB96340 Series
S

(Ta=—40 °C to +125 °C, Ve = 3.0 to 4.5V, Vss = 0.0 V, 10arve = 5SmA, Ci = 50pF)

] o Value ]
Parameter Symbol Pin Condition - Unit | Remarks

Min Max
teve 30 —

ECLK fcHeL ECLK — tcve/2-8 tcve/2+8 ns

fcLeH tcve/2-8 tcyc/2+8

tcHesH -25 25

ECLK — teneaL CSn, UBX, o -25 25 ns
UBX/ LBX / CSn time teLceH LBX, ECLK 25 25
tcLesL -25 25
tcHLH -15 15
) teHLL -15 15

ECLK — ALE time ALE, ECLK — ns
teLLH -15 15
teL -15 15
tcHav A[23:16], -20 20

— ns
ECLK — address valid time teLav ECLK -20 20
tcLabv AD[15:0], -20 20

—_— ns
tchabv ECLK -20 20
tcHRWH -15 15

. RDX, WRX

tcHRWL ) ' -15 15

ECLK — RDX /WRX time WRLX, WRHX, L ns
tcLrRwH ECLK -15 15
tcLrwL -15 15

84 FME-MB96340 rev 10

[e®)
FUJITSU



MB96340 Series

ECLK

ALE

trLCH

tLiax

0.2*Vce
«— tLHL —> \

tcHov

:

< RHLH ==

tRLRH

RDX

=

- (LR

A[23:16]

ADI[15:0]

taxpx

- trLDV >
< tavov >
- tabvov >
f C VIH7
_g Address
\ VIL\'

Refer to the Hardware Manual for detailed Timing Charts

Read data

E ViH
Vi

Bus Timing (Write)

(Ta=-40°C to +125 °C, Vcc =5.0 V £ 10%, Vss = 0.0 V, |10drive = 5mA, CL= 50pF)

] o Value ]
Parameter Symbol Pin Condition - Unit Remarks
Min Max
EACL:ACE=0 3teve/2 —
WRX, WRLX, 15 —
tavwe | WRHX, P ns
. EACL:ACE=1 —
Valid address A[23:16] CECS —
= WRX { time
EACL:ACE=0
WRX, WRLX, teve — 15 —
taovwe | WRHX, ns
AD[15:0] EACLACESL | oteve—15 | —
. WRX, WRXL, wi/o cycle
WRX pulse width twiwn WRHX — teve -5 — NS | iension
. WRX, WRLX,
Vald deua output town | WRHX, _ toe—20 | — ns |Wocycle
AD[15:0]
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MB96340 Series
S

(TA=-40°C to +125 °C, Vcc = 5.0 V £ 10%, Vss = 0.0 V, |Odrive = 5mA, CL= 50pF)

i . Value ]
Parameter Symbol Pin Condition - Unit Remarks
Min Max
WRX, WRLX,
V:>VRD>;; hold time twrox | WRHX, — teve/2 — 15 — ns
AD[15:0]
WRX T WRX, WRLX,
= Address valid time | twiax | WRHX, T teve/2 — 15 — ns
A[23:16]
oML e 10| —
WRX T = ALE T time WRX, WRLX, DO
twHLH other EBM:ACE ns
WRHX, ALE
and tcve — 10 —
EACL:STS setting
WRX | = ECLK T ) WRX, WRLX, o tovel? — 10 L ns
time WEH L WRHX, ECLK cve
EACL:ACE=0 o 3teve/2 —
CSn = WRX time WRX, WRLX, 15
tesuwe ns
WRHX, CSn | EacL:ACE=1 o Steve/2 —
15
WRX = CSn time ¢ WRX, WRLX, — teve/2 — 15 . ns
WHCSH WRHX, CSn CYC,

(Ta=-40°C to +125 °C, Vcc = 3.0 to 4.5V, Vss = 0.0 V, 10drive = 5SmA, CL= 50pF)

) o Value ]
Parameter Symbol Pin Condition - Unit Remarks
Min Max
EACL:ACE=0 3teve/2 —
WRX, WRLX, 20 —
| WREX, EACL:ACE=1 Stcvel/2 ns
Valid address A[23:16] T CYZCO —
= WRX { time
EACL:ACE=0
WRX, WRLX, teve — 20 —
taovwe | WRHX, ns
ADI[15:0] EACL:ACE=L 2teve — 20 —
. WRX, WRXL, w/o cycle
WRX pulse width twiwn WRHX — teve — 8 — NS | iension
. WRX, WRLX,
\:/f"\'/SFf;t? g”mtgm town | WRHX, — tove — 25 _ ns | Wo oyl
AD[15:0]
WRX, WRLX,
V=>VRD>;; hold time twrox | WRHX, — teve/2 — 20 — ns
AD[15:0]
WRX T WRX, WRLX,
= Address valid time | twiax | WRHX, T teve/2 — 20 — ns
A[23:16]

90
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MB96340 Series
S

7. Low Voltage Detector characteristics

(TA =-40°Cto +125 OC, Vee = AVee = 3.0V - 5.5V, Vss = AVss = OV)

Parameter Symbol -Value 1 .Value *2 Unit Remarks
Min Max Min Max

Stabilizationtime | Tivostas - 75 - 110 us After()?gve\/t(ee réijignolre(\:/g?nge
Level 0 VbLo 2.7 2.9 2.5 2.9 \Y, CILCR:LVL[3:0]="0000"
Level 1 Vou1 2.9 3.1 2.8 3.2 V CILCR:LVL[3:0]="0001"
Level 2 Vor2 3.1 3.3 3 3.4 Y, CILCR:LVL[3:0]="0010"
Level 3 VbLs 35 3.75 3.35 3.8 V CILCR:LVL[3:0]="0011"
Level 4 VoLa 3.6 3.85 35 3.95 V CILCR:LVL[3:0]="0100"
Level 5 VoLs 3.7 3.95 3.6 4.1 \Y; CILCR:LVL[3:0]="0101"
Level 6 VoLe 3.8 4.05 3.7 4.2 vV CILCR:LVL[3:0]="0110"
Level 7 Vouz 3.9 4.15 3.8 4.3 V CILCR:LVL[3:0]="0111"
Level 8 Vois 4.0 4.25 3.9 4.4 Y, CILCR:LVL[3:0]="1000"
Level 9 VbLo 4.1 4.35 3.95 4.5 V CILCR:LVL[3:0]="1001"
Level 10 VbL1o not used not used

Level 11 Vou11 not used not used

Level 12 VbL12 not used 2.6 3 \% CILCR:LVL[3:0]="1100"
Level 13 VbL13 not used not used

Level 14 VoL14 not used not used

Level 15 Vouis not used not used

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

*2: valid for: MB96F345

CILCR:LVL[3:0] are the low voltage detector level select bits of the CILCR register.

For correct detection, the slope of the voltage level must satisfy ‘

The functional operation of the MCU is guaranteed down to the minimum low voltage detection level of

dv
o ) dt
Faster variations are regarded as noise and may not be detected.

v

<0.004— .
s

“Level 0" (VoLo_min). The electrical characteristics however are only valid in the specified range (usually down to

3.0V).
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MB96345/346 PLL Run and Sleep mode currents

25 T T
PLL Run 48 T | i
PLL Run 56 | ! ! ! !
20 1 | | | | |
15 | | ! | !
— PLL Run 24 | . ; ; —
E PLL Sleep 48! ; —
o | PLL Sleep 56/ i i | !
3 ; | | | |
10 :
| | | | |
PLL Sleep 243 i
51 i i i i i
0 ‘ ‘ ‘ ‘
-60 -40 -20 0 20 40 60 80 100 120
Ta['C]
MB96345/346 operation modes with medium currents
3
25 oo Y A L b
Main Run
2 4
<
E 15
Q
°
Main Sleep
1
RC Sleep 2M
[ e
0 T T t T T T t t T
-60 -40 -20 0 20 40 60 80 100 120
Ta['C]
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MB96F346/F347/F348Y/R/A Low power mode currents

= RC Run 100k
E 011 !
Q
o Sub Run ‘
RC Timer 2M .
Main Timer !
RC Sleep 100k |
Sub Sleep T
Sub Timer 3
RC Timer 100k i
Stop 1.8V ‘
0.01 Stop 1.2V‘ ‘ ‘ | ‘ | ‘ ‘ |
-60 -40 -20 0 20 40 60 80 100 120
Ta['C]
MB96F348T/H/C PLL Run and Sleep mode currents
50 : : :
PLL Run 48 |
! ! ]
PLL Run 56/ 1
40 1 | 1 1 :
: : i - —
301 PLLRun24—————
< | | | |
E ! ! ! !
9 | | | |
2 I I ]
20 3 : 3 3
! ! ! I
PLL Sleep 4§—— ‘ ; _
PLL Sleep 56—— ; ; !
10 : : : ‘
PLL Sleep 24 T ; !
0 T T T T T T T T T
-60 -40 -20 0 20 40 60 80 100 120
Ta['C]
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MB96F348T/H/C operation modes with medium currents

6
51 I
41 i
< |
£E3 !
Q
o I T
RC Run 2M * !
7% S N SR AR S e
|
: 3
PLL Timer 481 1
Main Sleept !
1 i : 1
RC Sleep 2M | ;
| | |
i | |
0 ‘ : ‘ 1 ‘ ‘ : ‘ :
-60 -40 -20 0 20 40 60 80 100 120
Ta['C]
MB96F348T/H/C Low power mode currents
1
|
|
i
|
i
|
|
RC Run 100k i
0.1 j
Sub Run T
Main Timer :
RC Timer 2M
< ;
£
) RC Sleep 100k
o Sub Sleep
Sub Timer
RC Timer 100l | |
0.01 f-—-—mm oo T T D Fo-
Stop 1.8V
Stop 1.2V :
| i |
| | |
i | i
| | |
0.001 ; ; ; ‘ ; ; ; 1 ‘
-60 -40 -20 0 20 40 60 80 100 120
Ta[C]
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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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MCU with CAN controller

Persistent
Part number Flash/ROM Subclock | Low Volt- Package
age Reset

MB96F346YSB PQC-GSE?2 \o Yes

MB96F346RSB PQC-GSE2 No 100 pin Plastic QFP
MB96F346YWB PQC-GSE2 Yes (FPT-100P-M22)
MB96F346RWB PQC-GSE?2 ves No

MB96F346YSB PMC-GSE2 Yes

MB96F346RSB PMC-GSE?2 No No 100 pin Plastic LQFP
MB96F346YWB PMC-GSE2 Ves Yes (FPT-100P-M20)
MB96F346RWB PMC-GSE2 No

Flash A (288KB)

MB96F346YSC PQC-GSE2't \o Yes 100 pin Plastic QFP
MB96F346RSC PQC-GSE2* No (FPT-100P-M22)
MB96F346YWC PQC-GSE2* Yes

MB96F346RWC PQC-GSE2’ ves No

MB96F346YSC PMC-GSE2*1 \o Yes 100 pin Plastic LOFP
MB96F346RSC PMC-GSE2'! No (FPT-100P-M20)
MB96F346YWC PMC-GSE2't Yes

MB96F346RWC PMC-GSE2* ves No

MB96F347YSB PQC-GSE2 Yes

MB96F347RSB PQC-GSE2 No No 100 pin Plastic QFP
MB96F347YWB PQC-GSE2 Ves Yes (FPT-100P-M22)
MB96F347RWB PQC-GSE2 No

MB96F347YSB PMC-GSE2 Yes

MB96F347RSB PMC-GSE2 No No 100 pin Plastic LQFP
MB96F347YWB PMC-GSE2 Yes (FPT-100P-M20)
MB96F347RWB PMC-GSE2 ves No

Flash A (416KB)

MB96F347YSC PQC-GSE2'* \o Yes

MB96F347RSC PQC-GSE2*1 No 100 pin Plastic QFP
MB96F347YWC PQC-GSE2* Yes (FPT-100P-M22)
MB96F347RWC PQC-GSE2't ves No

MB96F347YSC PMC-GSE2* Yes

MB96F347RSC PMC-GSE2' No No 100 pin Plastic LQFP
MB96F347YWC PMC-GSE2’ Ves Yes (FPT-100P-M20)
MB96F347RWC PMC-GSE2** No
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B REVISION HISTORY

Revision Date Modification

Prelim1 | 2007-05-07 | Creation

Prelim 2 | 2007-05-10 | External bus hold timing update

Prelim 3 | 2007-05-23 | Electrical characteristics updates

Prelim 4 | 2007-08-02 | Electrical characteristics updates, Product lineup, changes and ordering
information

Prelim5 | 2007-09-12 | Addition of the electrical characteristic examples and the LVD characteristics
specifications, updates of the DC characteristics. Pin circuit type drawing
modifications.

Prelim 6 | 2007-11-21 | LVD typo correction.
Update of the DC characteristics. Typos corrections.

Prelim 7 | 2007-12-04 | Absolute maximum rating asterisks numbering corrected.
Typos page 59: Hardware -> Hardware.

IO map table regenerated.

Typos corrections.

IO circuit drawings modified.

Renaming of the Main/Satellite Flash into Flash memory A/B.
Memory map reworked.
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