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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
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)
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2. Block Diagram

Figure 1. Block diagram of MB96(F)34x

Document Number: 002-04579 Rev. *A

[1]: XOA, X1A only available on MB96(F)34xyWy
[2]: Flash B only available on MB96F34xCyy, MB96F34xHyy or MB96F34xTyy
Data Flash A only available on MB96F34xDyy or MB96F 34xFyy

[3]: CAN interfaces are not available on MB96(F)34xAyy or MB96(F)34xCyy
CAN1 is not available on MB96F345Dyy or MB96F345Fyy

[4]: Alarm comparator is not available on MB96F345Dyy or MB96F345Fyy

[5]: A/D converter reference voltage switch is not available on MB96F345Dyy or MB96F345Fyy
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8. User ROM Memory Map For Flash Devices

Alternative mode
CPU address

FF:FFFFy
FF:00004
FE:FFFFy
FE:0000y
FD:FFFFy
FD:0000y
FC:FFFFy
FC:0000y
FB:FFFFy
FB:00004
FAFFFFy
FA:0000,,
FO:FFFFy
F9:0000y
F8:FFFFy
F8:0000y
F7:FFFFy
F7:0000y
F6:FFFFy
F6:0000y
F5:FFFFy
F5:0000y
F4:FFFFy
F4:0000y
F3:FFFFy
F3:0000y
F2:FFFFy
F2:0000y
F1:FFFFy
F1:0000y
FO:FFFFy
F0:0000y
EO:FFFFy
E0:00004
DF:FFFFy
DF:8000y
DF:7FFFy
DF:6000y
DF:5FFFy
DF:4000y
DF:3FFFy
DF:2000y
DF:1FFFy
DF:0000y
DE:FFFFy
DE:00004

OE:FFFFy
OE:FFOO0,
OE:FEFFy
0E:0000y
OD:FFFFy
0D:C000y
O0D:BFFF,
0D:8000,4
0D:7FFFy
0D:4000,4
0D:3FFFy
0D:0000,4
OC:FFFFy
0C:0000

Flash memory
mode address

3F:FFFFy
3F:0000y
3E:FFFFy
3E:0000,
3D:FFFFy
3D:0000,4
3C:FFFFy
3C:0000,4
3B:FFFFy
3B:0000,
3AFFFFy
3A:0000,
39:FFFFy
39:0000,4
38:FFFFy
38:0000
37:FFFFy
37:0000,4
36:FFFFy
36:0000
35:FFFFy
35:0000,4
34:FFFFy
34:0000,
33:FFFFy
33:0000,4
32:FFFFy
32:0000
31:FFFFy
31:0000,4
30:FFFFy
30:0000

1F:7FFFy
1F:6000y
1F:5FFFy
1F:4000y
1F:3FFFy
1F:2000y
1FAFFFy
1F:0000y

(OE:FFFFy)
(OE:FFO0y)

(OF:FFFFy)
(OF:C000,)
(OF:BFFFy)
(OF:80004)
(OF:7FFFy)
(OF:4000,)
(OF:3FFFy)
(OF:00004)

MB96F345D
MB96F345F

Flash size 160kByte
+64KByte Data Flash

S39 - 64K

S38 - 64K

External bus

Reserved

SA3 - 8K

SA2 - 8K

SA1 - 8K

SAO - 8K [1]

Reserved

SDA0-256 2]

Reserved

SDA4-16K

SDA3-16K

SDA2-16K

SDA1-16K

Reserved

Flash A

Flash A

Data Flash A

Data Flash A

[1]: Sector SAQ contains the ROM Configuration Block RCBA at CPU address DF:0000y - DF:007Fy

[2]: Sector SDAO contains the ROM Configuration Block RCBDA at CPU address DE:FFO0y - DE:FF2F 4
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Table 4: 1/0 map MB96(F)34x

Address Register %?g[%‘gﬁﬂ:: ,f‘éig:f;’?gg;g Access
000407y PLL Control register High PLLCRH R/W
000408y RC clock timer control register RCTCR R/wW
000409y Main clock timer control register MCTCR R/W
00040Ay Sub clock timer control register SCTCR R/W
00040By Reset cause and clock status register with clear function RCCSRC R
00040CH Reset configuration register RCR R/W
00040Dy Reset cause and clock status register RCCSR R
00040Ey Watch dog timer configuration register WDTC R/W
00040F Watch dog timer clear pattern register WDTCP w
0004104-000414y | Reserved -
000415y Clock output activation register COAR R/W
0004164 Clock output configuration register 0 COCRO R/W
000417y Clock output configuration register 1 COCR1 R/W
000418y Clock Modulator control register CMCR R/W
000419y Reserved -
00041Ay Clock Modulator Parameter register Low CMPRL CMPR R/W
00041By Clock Modulator Parameter register High CMPRH R/W
00041Cy{-00042B; | Reserved -
00042CH Voltage Regulator Control register VRCR R/W
00042Dy Clock Input and LVD Control Register CILCR R/W
00042E,-00042F,, | Reserved -
0004304 1/0 Port POO - Data Direction Register DDRO0O R/W
000431y 1/0 Port PO1 - Data Direction Register DDRO1 R/W
000432y 1/0 Port PO2 - Data Direction Register DDRO02 R/W
000433y 1/0 Port PO3 - Data Direction Register DDRO03 R/W
000434y 1/0 Port P04 - Data Direction Register DDRO04 R/W
000435y 1/0 Port PO5 - Data Direction Register DDRO05 R/W
0004364 1/0 Port P06 - Data Direction Register DDRO06 R/W
000437y 1/0 Port PO7 - Data Direction Register DDRO7 R/W
000438y 1/0 Port P08 - Data Direction Register DDRO08 R/W
000439y 1/0 Port P09 - Data Direction Register DDRO09 R/W
00043Ay 1/0 Port P10 - Data Direction Register DDR10 R/W

Document Number: 002-04579 Rev. *A
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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

Document Number: 002-04579 Rev. *A
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Table 4: /O map MB96(F)34x

. Abbreviation Abbreviation
Sl itz 8-bit access 16-bit access e
00056Dy PPG7 - Timer register R
00056EH PPG?7 - Period setting register PCSR7 w
00056F PPG?7 - Period setting register w
000570y PPG?7 - Duty cycle register PDUT7 w
000571y PPG?7 - Duty cycle register w
000572y PPG7 - Control status register Low PCNL7 PCN7 R/wW
000573y PPG?7 - Control status register High PCNH7 R/W
000574y PPG11-PPG8 - General Control register 1 Low GCN1L2 GCN12 R/W
000575y PPG11-PPG8 - General Control register 1 High GCN1H2 R/W
000576y PPG11-PPG8 - General Control register 2 Low GCN2L2 GCN22 R/wW
000577y PPG11-PPG8 - General Control register 2 High GCN2H2 R/W
000578y PPG8 - Timer register PTMR8 R
000579y PPG8 - Timer register R
00057Ay PPG8 - Period setting register PCSR8 w
00057By PPG8 - Period setting register w
00057Cy PPG8 - Duty cycle register PDUT8 w
00057Dy PPG8 - Duty cycle register w
00057Ey PPGS8 - Control status register Low PCNL8 PCN8 R/wW
00057F4 PPG8 - Control status register High PCNH8 R/W
0005804 PPG9 - Timer register PTMR9 R
000581y PPG9 - Timer register R
000582y PPG9 - Period setting register PCSR9 w
000583y PPG9 - Period setting register w
0005844 PPG9 - Duty cycle register PDUT9 w
000585y PPG9 - Duty cycle register w
000586y PPG9 - Control status register Low PCNL9 PCN9 R/wW
000587y PPG9 - Control status register High PCNH9 R/W
000588y PPG10 - Timer register PTMR10 R
000589y PPG10 - Timer register R
00058Ay PPG10 - Period setting register PCSR10 w
00058By PPG10 - Period setting register w
00058CH PPG10 - Duty cycle register PDUT10 w

Document Number: 002-04579 Rev. *A
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
000715y CANO - IF1 Mask 1 Register High IF1IMSK1HO R/W
000716y CANO - IF1 Mask 2 Register Low IF1IMSK2L0 IF1IMSK20 R/W
000717y CANO - IF1 Mask 2 Register High IF1IMSK2HO0 R/W
000718y CANO - IF1 Arbitration 1 Register Low IF1ARB1LO IF1ARB10 R/W
000719y CANO - IF1 Arbitration 1 Register High IF1ARB1HO R/W
00071Ay CANO - IF1 Arbitration 2 Register Low IF1ARB2LO IF1ARB20 R/W
00071By CANO - IF1 Arbitration 2 Register High IF1ARB2HO R/W
00071Cy CANO - IF1 Message Control Register Low IFIMCTRLO IFIMCTRO R/W
00071Dy CANO - IF1 Message Control Register High IF1IMCTRHO R/W
00071EH CANO - IF1 Data A1 Low IF1IDTA1LO IF1IDTA10 R/W
00071Fy CANO - IF1 Data A1 High IF1IDTA1THO R/W
000720y CANO - IF1 Data A2 Low IF1IDTA2LO IF1IDTA20 R/W
000721y CANO - IF1 Data A2 High IF1IDTA2HO R/W
000722y CANO - IF1 Data B1 Low IF1IDTB1LO IF1IDTB10 R/W
000723y CANO - IF1 Data B1 High IF1IDTB1HO R/W
000724y CANO - IF1 Data B2 Low IF1DTB2LO IF1DTB20 R/W
000725y CANO - IF1 Data B2 High IF1DTB2HO R/W
0007264-00073F | Reserved -
000740y CANO - IF2 Command request register Low IF2CREQLO IF2CREQO R/W
000741y CANO - IF2 Command request register High IF2CREQHO R/W
000742y CANO - IF2 Command Mask register Low IF2CMSKLO IF2CMSKO R/W
000743y CANO - IF2 Command Mask register High (reserved) IF2CMSKHO R
000744y CANO - IF2 Mask 1 Register Low IF2MSK1LO IF2MSK10 R/W
000745y CANO - IF2 Mask 1 Register High IF2MSK1HO R/W
000746y CANO - IF2 Mask 2 Register Low IF2MSK2L0 IF2MSK20 R/W
000747y CANO - IF2 Mask 2 Register High IF2MSK2H0 R/W
000748y CANO - IF2 Arbitration 1 Register Low IF2ARB1LO IF2ARB10 R/W
000749y CANO - IF2 Arbitration 1 Register High IF2ARB1HO R/W
00074A CANO - IF2 Arbitration 2 Register Low IF2ARB2LO IF2ARB20 R/W
00074By CANO - IF2 Arbitration 2 Register High IF2ARB2HO R/W
00074CH CANO - IF2 Message Control Register Low IF2MCTRLO IF2MCTRO R/W
00074Dy CANO - IF2 Message Control Register High IF2MCTRHO R/W

Document Number: 002-04579 Rev. *A
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Rating .
Parameter Symbol : Unit Remarks
Min Max
- 350 mW | Tp=105°C
Permitted Power dissipation (Mask ROM devices) ! Pp
- 360 mW | T,=125°C [6]
0 +70 MB96V300B
Operating ambient temperature Ta -40 +105 oc
-40 +125 6]
Storage temperature Tste -55 +150 oc

[1]: AVcc and Vi must be set to the same voltage. It is required that AV does not exceed V¢ and that the voltage at the analog
inputs does not exceed AV neither when the power is switched on.

[2]: V|, and Vg should not exceed V¢ + 0.3 V. V| should also not exceed the specified ratings. However if the maximum current
to/from a input is limited by some means with external components, the I avp rating supersedes the V, rating. Input/output voltages
of standard ports depend on V¢

[3]:

m Applicable to all general purpose I/O pins (Pnn_m)

m Use within recommended operating conditions.

m Use at DC voltage (current)

m The +B signal should always be applied a limiting resistance placed between the +B signal and the microcontroller.

m The value of the limiting resistance should be set so that when the +B signal is applied the input current to the microcontroller pin
does not exceed rated values, either instantaneously or for prolonged periods.

m Note that when the microcontroller drive current is low, such as in the power saving modes, the +B input potential may pass through
the protective diode and increase the potential at the V¢ pin, and this may affect other devices.

m Note that if a +B signal is input when the microcontroller power supply is off (not fixed at 0 V), the power supply is provided from
the pins, so that incomplete operation may result.

m Note that if the +B input is applied during power-on, the power supply is provided from the pins and the resulting supply voltage may
not be sufficient to operate the Power reset (except devices with persistent low voltage reset in internal vector mode).

Sample recommended circuits:

Protective Diode

/ Vcc
Limiting j P-ch

resistance __|
+B input (0V to 16V) AN

N-ch

Document Number: 002-04579 Rev. *A Page 59 of 109
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14.3 DC characteristics

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

Value
Parameter | Symbol Pin Condition = Unit Remarks
Min Typ Max
Input H voltage CMOS Hysteresis
0.8/0.2 input selected 0.8 Vee ) Vec+03 |V
Portinouts | SVIOS Hysteresis 0-7Vee i Voc + 03 Vo 2 4.5V
Vi p 0.7/0.3 input selected | 74 Vee i Voo + 0.3 Ve < 4.5V
Pnn_m
AUTOMOTIVE Hys-
teresis input selected 0.8 Vee ) Vec+03 |V
TTL input selected 2.0 - Vee +0.3 \Y,
External clock in “Fast Not available in
Virxor X0 Clock Input mode’ | %8Vee | - | Vec*03 | VI pgsF3axy/RIAXA
X0,X1, External clockin “oscil-
ViHxos | X0AXTA | lation mode” 25 - | Vec*03 v
VIHR RSTX - 0.8 Ve - Vee +0.3 CMOS Hysteresis input
Vi MD2-MDO - Vee-03 - Vee +0.3
Input L voltage CMOS Hysteresis _ _
0.8/0.2 input selected | V58~ 03 02Vee | V
CMOS Hysteresis _
y Port inputs | 0-7/0-3 input selected Ves-03 } 0.3 Vee v
IL
Pnn_m AUTOMOTIVE HyS- VSS -0.3 - 0.5 VCC V VCC >4.5V
teresis input selected Vss - 0.3 _ 0.46 Vg Vog < 4.5V
TTL input selected Vgs-0.3 - 0.8 \
External clock in “Fast _ Not available in
ViLxor X0 Clock Input mode” | V8803 | - 02Vee | V' | MBYBF34xY/RIAXA
X0,X1, External clock in _
Vixos | XOAX1A | “oscillation mode” | VssTO3 | - 0.4 v
ViR RSTX - Vgs-0.3 - 0.2 Ve CMOS Hysteresis input
Viem MD2-MDO - Vgs- 0.3 - Vgg +0.3
Output H voltage 4.5V <V £56.5V
Normal lon = -2mA
Vohn2 Vee - 0.5 - - V | Driving strength setto 2mA
outputs 3.0V <Vee <45V
IOH =-1.6mA
4.5V <V £5.5V
Normal lon =-5mA
VoHs Vec-0.5 - - V | Driving strength setto 5mA
outputs 3.0V <V <4.5V
IOH =-3mA
4.5V <V £5.5V
IOH =-3mA
VoHs 3mA outputs Vee - 0.5 - - \Y,
3.0V <V <4.5V
IOH =-2mA

Document Number: 002-04579 Rev. *A
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(TA =-40°C to 125°C, VCC = AVCC =3.0Vto 5.5V, VSS = AVSS = OV)

Value
Parameter | Symbol Pin Condition = Unit Remarks
Min Typ Max
Output L voltage 4.5V <V <55V
Normal loL = +2mA o
VoL2 - - 0.4 \Y Driving strength setto 2mA
outputs 3.0V <V <4.5V
loL = +1.6mA
4.5V <Vcc £5.5V
Normal loL = +5mA .
Vovs - - 0.4 V | Driving strength setto 5SmA
outputs 3.0V <Vee <45V
IOL =+3mA
3.0V <V 5.5V
Vous 3mA outputs - - 0.4 \%
IOL =+3mA
Vss <V <Vcc
Input leak current I Pnn_m AVgg, AVRL <V, < -1 - +1 pA | Single port pin
AVcc, AVRH
Vee =3.3V+10% 40 100 160 kQ
Pull-up resistance Rup Pnn_m, RSTX
Vee =5.0V £10% 25 50 100 kQ

Document Number: 002-04579 Rev. *A
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teve

tcheL

»_ tcLcn

teHav

0.2*Vce

L

|

>

.8*V
ECLK 0.8*Vce 7
A[23:16]
CSn
LBX UBX
RDX

WRX (WRLX, WRHX)

ALE

tchesL

teHrRWL

tcLeh

tcLRWH

teLag
B E—

NI

tcHeBH

LT

t teHLL
CLLH S
7 AT s W —

<

teHLn
- —

LTI

tcHrRwWH

toLLL

AD[15:0]

v

Address

Refer to the Hardware Manual for detailed Timing Charts
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14.4.8 Bus Timing (Read)
(Ta=—40°C to +125°C, Vg = 5.0 V + 10%, Vg = 0.0 V, 1046 = 5MA, C = 50pF)

Value
Parameter Symbol Pin Conditions : Unit | Remarks
Min Max
EACL:STS=0 and /2 5 )
EACL:ACE=0 cve
ALE pulse width il |ALE EACL:STS=1 toyc— 5 - ns
EACL:STS=0 and
EACL:ACE=1 Stove/2 -5 )
EACL:STS=0 and t _15 )
EACL:ACE=0 cye
EACL:STS=1 and
t ALE, Al23:16] EACL:ACE=0 Stoyc/2 15 )
, 219/, ns
AVEL EACLISTS=0and | ,, .. ]
EACL:ACE=1 cye
EACL:STS=1 and
EACL:ACE=1 Steyc/2 15 )
Valid address = ALE { time
EACL:STS=0 and toun/2 — 15 _
EACL:ACE=0 cye
EACL:STS=1 and ¢ _15 _
t ALE,ADI[15:0] EACL:ACE=0 o
, : ns
ABVEL EACLISTS=0and |, . . ]
EACL:ACE=1 cYe
EACL:STS=1 and
EACL:ACE=1 2oy~ 15 -
id ti EACL:STS=0 teyc/2 - 15 -
ALE | = Address valid time tax  |ALE AD[5:0] cyc ns
EACL:STS=1 -15 -
EACL:ACE=0 Stoyel2 - 15 )
tAVRL RDX, A[2316] - ~ ns
EACL:ACE=1 Btoyc/2 — 15 )
Valid address = RDX { time
EACL:ACE=0
t RDX, AD[15:0 ns
ADVRL [15:0] EACL:ACE=1
2teye - 15 -
EACL:ACE=0 i Stoye - 55
t A[23:16], ns w/o cycle
AVDV | AD[15:0] EACL:ACE=1 extension
- 4tcyc — 55
Valid address = Valid data
input . =
P EACL:ACE=0 i Stoyel2 - 55 .
. w/o cycle
tADVDV AD[1 50] ns .
. = extension
EACL:ACE=1 ) Ttoyo/2 - 55
. w/o cycle
RDX pulse width tRLRH RDX - 3 tcyc/z -5 - ns extension
. . ) w/o cycle
RDX { = Valid data input triov  |RDX, AD[15:0] - - teyc/2-50 | ns | L
RDX T = Data hold time trupx  |RDX, AD[15:0] - - ns
Address valid = Data hold time taxox  |Al23:16], AD[15:0] - - ns
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MB96340 Series

(TA =-40°C to +125°C, VCC =5.0V +10%, VSS =00V, Iodrive =5mA, CL = 50pF)

Value
Parameter Symbol Pin Conditions - Unit | Remarks
Min Max
EACL:STS=1 and
_ EACL:ACE=1 Stevef2 - 10 )
RDX T = ALE 7 time truy |RDX, ALE ns
other ECL:STS, EA- tun/2 — 10 )
CL:ACE setting cYe
Valid address taveH  |Al23:16], ECLK ) teyc - 15 - s
= ECLK T time tapven | AD[15:0], ECLK toyc/2 - 15 -
RDX { = ECLK 7 time tricy  |RDX, ECLK - toyc/2 - 10 - ns
EACL:STS=0 toye/2 — 10 -
ALE { = RDX { time tr.  |ALE, RDX cve ns
EACL:STS=1 -10 -
ECLKT = Valid data input tchov  |AD[15:0], ECLK - - tcyc — 50 ns
(Ta = —40°C to +125°C, Ve = 3.0 to 4.5V, Vgg = 0.0 V, 104;iye = 5MA, C = 50pF)
Value
Parameter Symbol Pin Conditions : Unit | Remarks
Min Max
EACL:STS=0 and trd? - B )
EACL:ACE=0 CYC
ALE pulse width L |ALE EACL:STS=1 toyc - 8 - ns
EACL:STS=0 and
EACL:ACE=1 Stove/2 -8 -
EACL:STS=0 and t ~20 _
EACL:ACE=0 cye
EACL:STS=1 and
t ALE, AZ3:16] EACL:ACE=0 Stove/2 - 20 )
’ : , ns
AV EACLISTS=0and | , .o ]
EACL:ACE=1 cYe
EACL:STS=1 and
5teye/2 — 20 -
Valid address = ALE { time EACL:ACE=1 cye
EACL:STS=0 and
EACL:ACE=0 fevef2 - 20 )
EACL:STS=1 and ¢ ~20 _
t ALE, AD[15:0] EACL:ACE=0 o
’ . ns
ABVEL EACLISTS=0and | . . o ]
EACL:ACE=1 CYeC
EACL:STS=1 and
EACL:ACE=1 2teyc =20 -
id ti EACL:STS=0 toye/2 - 20 -
ALE | = Address valid time tax  |ALE AD[5:0] cYcC ns
EACL:STS=1 -20 -
EACL:ACE=0 Stoyof2 - 20 )
t RDX, A[23:16 ns
AVRL [23:16] EACL:ACE=1
. _ 5toya/2 — 20 -
Valid address = RDX { time
EACL:ACE=0 oy - 20 )
tADVRL RDX, AD[1 50] - ~ ns
EACL:ACE=1 Pteye - 20 )
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14.4.9 Bus Timing (Write)
Ta =—-40°C to +125°C, Ve = 5.0 V + 10%, Vgg = 0.0 V, 1044iye = 5mA, C| = 50pF)

—_

Value
Parameter Symbol Pin Condition Unit Remarks
Min Max
EACL:ACE=0 Stoyel2 - 15 )
t WRX, WRLX, ns
AVWL i
WRHX, A23:16] | cAcL-ACE=1
Stoyc/2 — 15 -
Valid address = WRX { time
EACL:ACE=0 toye — 15 )
t WRX, WRLX, ns
ADVWL .
WRHX, AD[15:0] | pc|:ACE=1
2tcyc — 15 -
. WRX, WRXL, w/o cycle
WRX pulse width tWLwH WRHX - tcyc -5 - NS | oxtension
Valid data output = WRX T ¢ WRX, WRLX, ) t _20 ) ns w/o cycle
time DVWH | WRHX, AD[15:0] CYc extension
. WRX, WRLX,
WRX T = Data hold time tWHDX | WRHX. AD[15:0] - teyc/2 - 15 - ns
A WRX, WRLX,
WRX T = Address valid time | tywhax WRHX, A[23:16] - toyc/2 - 15 - ns
EBM:ACE=1 and Dt — 10 ]
WRX T = ALE 7 time ) WRX, WRLX, EACL:STS=1 cyc s
WHLH | WRHX, ALE other EBM:ACEand | o i
EACL:STS setting cyc
. WRX, WRLX,
WRX { = ECLK 7 time twicH WRHX, ECLK - toyc/2 — 10 - ns
EACL:ACE=0 ) Bteye/2 - 15
CSn = WRX time t WRX, WRLX, ns
CSLWL
WRHX, CSn . =
EACL:ACE=1 ) Btoyo/2 - 15
WRX = CSn time ‘ WRX, WRLX, ) fonf2 15 ) s
WHCSH WRHX, CSn CYC!
(Tp=-40°C to +125°C, Ve =3.0t0 4.5V, Vg5 = 0.0 V, 10¢y;ive = SMA, C| = 50pF)
. . Value .
Parameter Symbol Pin Condition Unit Remarks
Min Max
EACL:ACE=0 Stoyol2 - 20 )
t WRX, WRLX, ns
AVWL | WWRHX, A[23:16] ACE—
EACL:ACE=1 Steyo/2 - 20 )
Valid address = WRX { time
EACL:ACE=0 tove - 20 )
t WRX, WRLX, ns
ADVWL .
WRHX, AD[15:0] | pc|:ACE=1
2tcye — 20 -
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/l 0.8"V¢e
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SIN Vi Vi
Vi ViL

Internal Shift Clock Mode
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7 Vi \ViL Vi
tre tsLove ol |—
—
tre
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External Shift Clock Mode
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14.5 Analog Digital Converter

(Ta =-40 °C to +125 °C, 3.0 V < AVRH - AVRL, V¢ = AV¢e = 3.0V to 5.5V, Vgg = AVgg = 0V)

channels

. Value .
Parameter Symbol | Pin : Unit Remarks
Min Typ Max
Resolution - - - - 10 bit
Total error - - -3 - +3 LSB
Nonlinearity error - - -2.5 - +2.5 LSB
Differential nonlinearity error - - -1.9 - +1.9 LSB
Zero reading voltage Vot ANn | AVRL-1.5LSB | AVRL+0.5LSB | AVRL +2.5LSB \%
Full scale reading voltage VEsT ANn |AVRH-3.5LSB|AVRH-1.5LSB | AVRH + 0.5 LSB \
1.0 - 16,500 us |45V <AV <55V
Compare time - -
2.0 - - us 3.0V< AVCC <4.5V
05 - - HS 45V < AVCC < 55V
Sampling time - -
1.2 - - us |3.0V<AVee <4.5V
Analog port input curren IAIN ANn -3 - +3 pA AVss, AVRL <V < AVcc,
AVRH
Tao=25°C, AVgs, AVRL <V, <
-1 - 1 WA | AVGe, AVRH
Analog port input curren IAIN ANn
Ta=125°C,AVgs, AVRL <V,
-3 - +3 WA <AVee, AVRH
Analog input voltage range VaIN ANnN AVRL - AVRH \
AVRH/
AVRH | AVRH 0.75 AVcc - AVcc \Y
Reference voltage range 2
AVRL AVRL AVgg - 0.25 AVc Y
Ia AVce - 25 5 mA | A/D Converter active
Power supply current
IAH AVce - - 5 pA | A/D Converter not operated
Ir '?‘A\//%':/ - 0.7 1 mA | A/D Converter active
Reference voltage current
I AVRH/ - - 5 A | A/D Converter not operated
RH AVRL W p
Offset between input _ ANN _ _ 4 LSB

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

Low Voltage Detector Operation

14.7.1
In the following figure, the occurrence of a low voltage condition is illustrated. For a detailed description of the reset and startup

behavior, please refer to the corresponding hardware manual chapter.

Voltage [V]
4

Low Voltage Reset Assertion »@wer Reset Extension Time

Normal Operation «
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Table 6: Used settings

MB96340 Series

I r .
Mode SR Saues Clock/Regulator Settings
Clock
Timer mode PLL CLKMC =4 MHz, CLKPLL = 56 MHz
(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.9V
Main osc. CLKMC =4 MHz

(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.8 V

RC clock fast

CLKRC =2 MHz
(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.8 V

RC clock slow

CLKRC =100 kHz
(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.8 V

Sub osc. CLKSC =100 kHz
(System clocks are stopped in this mode)
Regulator in Low Power Mode A, Core Voltage = 1.8 V
Stop mode stopped (All clocks are stopped in this mode)

Regulator in Low Power Mode B, Core Voltage = 1.8 V
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17. Package Dimension MB96(F)34x QFP 100P

100-pin plastic QFP Lead pitch 0.65 mm

Package width x 14.00 mm x 20.00 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 3.35 mm MAX
Code
(Reference) P-QFP100-14%x20-0.65
(FPT-100P-M22)
100-pin plastic QFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-100P-M22) Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.
23.90+0.40(.941.016)
*20.00£0.20(.787+.008)
HHHHHHHHHHHHHHHHHHHHHHHHHHH%
O= =®
% % E [=]0.10(.004)
% % 17.90+0.40
— Q Q e (.705+.016)
p—— —— *14.00£0.20
—— — (.551+.008)
— INDEX —_ | | | = . ____
— ¥ e } Details of "A" part
== == | e —
(== @ i } 3.00 0% [025(010)] /
i ] }(Mou:ﬂing;height) ‘mawiE
éHHHHHHHHHHHHHHH HHHHHHHHHHHH oSt |
0-8° |
0 o ﬂ BN A RN I
- (0132.002) | £10-130005) @ (G07e009 " v
| _0.80£0.20 0.25:0.20
A" I (.031+.008) (.010+.008)
| 0.88:0.15 (Stand off)
‘\ | (035x.006)

Dimensions in mm (inches).

© 2006-2008 FUJITSU MICROELECTRONICS LIMITED F1000335-¢-1-2 Note: The values in parentheses are reference values.
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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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