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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

544KB (544K x 8)

FLASH

24K 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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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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MB96340 Series

Table 1: Pin Function description

Pin name Feature Description
RDY External bus External bus interface external wait state request input
RSTX Core Reset input
RXn CAN CAN interface n RX input
SCKn USART USART n serial clock input/output
SCKn_R USART Relocated USART n serial clock input/output
SCLn 12C I2C interface n clock I/O input/output
SDAnN 12C I2C interface n serial data /O input/output
SINn USART USART n serial data input
SINn_R USART Relocated USART n serial data input
SOTn USART USART n serial data output
SOTn_R USART Relocated USART n serial data output
TINNn Reload Timer Reload Timer n event input
TOTn Reload Timer Reload Timer n output
TTGn PPG Programmable Pulse Generator n trigger input
TXn CAN CAN interface n TX output
UBX External bus External Bus Interface Upper Byte select strobe output
Vee Supply Power supply
Vss Supply Power supply
WOT RTC Real Timer clock output
WRHX External bus External bus High byte write strobe output
WRLX/WRX External bus External bus Low byte / Word write strobe output
X0 Clock Oscillator input
X0A Clock Subclock Oscillator input (only for devices with suffix "W")
X1 Clock Oscillator output
X1A Clock Subclock Oscillator output (only for devices with suffix "W")
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H RAM Start/End and External Bus End Addresses

Devices maank0 | bank1 | ExternalBus | pAMSTARTO | RAMSTART1 | RAMEND1
MB96(F)345 8KByte - 00:21FFy 00:62404 - -
MB96(F)346,MB96F 347 16KByte - 00:21FFy 00:42404 - -
MB96F348 24KByte - 00:21FFy 00:22404 - -
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11. 1/0 Map
Table 4: 1/0 map MB96(F)34x
Address Register %33:2222:: f‘sb_girfgiagégg Access
000000y I/0 Port POO - Port Data Register PDRO0O R/wW
000001y I/0 Port P01 - Port Data Register PDRO1 R/wW
000002y I/0O Port P02 - Port Data Register PDRO02 R/wW
000003y I/0 Port P03 - Port Data Register PDRO3 R/wW
0000044 I/0 Port P04 - Port Data Register PDRO04 R/wW
000005y I/0O Port PO5 - Port Data Register PDRO05 R/wW
0000064 I/0O Port P06 - Port Data Register PDRO6 R/wW
000007y I/0 Port PO7 - Port Data Register PDRO7 R/wW
000008y I/0O Port P08 - Port Data Register PDRO8 R/wW
000009y I/0 Port P09 - Port Data Register PDRO09 R/wW
00000Ay I/0 Port P10 - Port Data Register PDR10 R/wW
00000BL-000017 | Reserved -
000018y ADCO - Control Status register Low ADCSL ADCS R/wW
000019y ADCO - Control Status register High ADCSH R/W
00001Ay ADCO - Data Register Low ADCRL ADCR R
00001By ADCO - Data Register High ADCRH R
00001Cy ADCO - Setting Register ADSR R/W
00001Dy ADCO - Setting Register R/W
00001EH ADCO - Extended Configuration Register ADECR R/W
00001F Reserved -
000020y FRTO - Data register of free-running timer TCDTO R/W
000021y FRTO - Data register of free-running timer R/W
000022y FRTO - Control status register of free-running timer Low TCCSLO TCCSO0 R/W
000023y FRTO - Control status register of free-running timer High TCCSHO R/W
000024y FRT1 - Data register of free-running timer TCDT1 R/W
000025y FRT1 - Data register of free-running timer R/W
0000264 FRT1 - Control status register of free-running timer Low TCCSLA1 TCCS1 R/W
000027y FRT1 - Control status register of free-running timer High TCCSH1 R/W
000028y OCUO - Output Compare Control Status OCS0 R/W
000029y OCU1 - Output Compare Control Status OCS1 R/W
00002Ay OCUO - Compare Register OCCPO R/W
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
0000A1Y PPG4 - Duty cycle register w
0000A2y PPG4 - Control status register Low PCNL4 PCN4 R/wW
0000A3y PPG4 - Control status register High PCNH4 R/W
0000A4 PPGS5 - Timer register PTMR5 R
0000A5y PPGS5 - Timer register R
0000A6H PPGS5 - Period setting register PCSR5 w
0000A7y PPGS5 - Period setting register w
0000A8Y PPGS5 - Duty cycle register PDUTS w
0000A9y PPGS5 - Duty cycle register w
0000AA PPGS5 - Control status register Low PCNL5 PCN5 R/wW
0000ABH PPGS5 - Control status register High PCNH5 R/W
0000ACH 12C0 - Bus Status Register IBSRO R
0000ADH 12C0 - Bus Control Register IBCRO R/W
0000AEH 12CO0 - Ten bit Slave address Register Low ITBALO ITBAO R/W
0000AF 12C0 - Ten bit Slave address Register High ITBAHO R/W
0000BOy 12CO0 - Ten bit Address mask Register Low ITMKLO ITMKO R/W
0000B1y 12C0 - Ten bit Address mask Register High ITMKHO R/W
0000B2y 12CO0 - Seven bit Slave address Register ISBAO R/W
0000B3y 12CO0 - Seven bit Address mask Register ISMKO R/W
0000B4y 12C0 - Data Register IDARO R/W
0000B5y 12C0 - Clock Control Register ICCRO R/W
0000B6y 12C1 - Bus Status Register IBSR1 R
0000B7y 12C1 - Bus Control Register IBCR1 R/W
0000B8y 12C1 - Ten bit Slave address Register Low ITBAL1 ITBA1 R/W
0000B9y 12C1 - Ten bit Slave address Register High ITBAH1 R/W
0000BAy 12C1 - Ten bit Address mask Register Low ITMKLA1 ITMK1 R/W
0000BBy 12C1 - Ten bit Address mask Register High ITMKH1 R/W
0000BCH 12C1 - Seven bit Slave address Register ISBA1 R/W
0000BDy 12C1 - Seven bit Address mask Register ISMK1 R/W
0000BE 12C1 - Data Register IDAR1 R/W
0000BFy 12C1 - Clock Control Register ICCR1 R/W
0000COy USARTO - Serial Mode Register SMRO R/W
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
0003D9y Memory Patch function - Patch data 4 High PFDH4 R/W
0003DAy Memory Patch function - Patch data 5 Low PFDL5 PFD5 R/W
0003DBy Memory Patch function - Patch data 5 High PFDH5 R/W
0003DCH Memory Patch function - Patch data 6 Low PFDL6 PFD6 R/W
0003DDy Memory Patch function - Patch data 6 High PFDH6 R/W
0003DEy Memory Patch function - Patch data 7 Low PFDL7 PFD7 R/W
0003DFy Memory Patch function - Patch data 7 High PFDH7 R/W
0003EO0y Data Flash Control and Status register A DFCSA R/wW
0003E1H Data Flash Write command sequencer Control register A DFWCA R/W
0003E2y Data Flash Write command sequencer Status register A DFWSA R/wW
0003E34-0003F0 | Reserved -
0003F 14 Memory Control Status Register A MCSRA R/W
0003F24 Memory Timing Configuration Register A Low MTCRAL MTCRA R/W
0003F3y Memory Timing Configuration Register A High MTCRAH R/W
0003F4 Reserved -
0003F54 Memory Control Status Register B MCSRB R/W
0003F6 Memory Timing Configuration Register B Low MTCRBL MTCRB R/W
0003F74 Memory Timing Configuration Register B High MTCRBH R/W
0003F8y Flash Memory Write Control register 0 FMWCO R/W
0003F9 Flash Memory Write Control register 1 FMWCA1 R/W
0003FAy Flash Memory Write Control register 2 FMWC2 R/W
0003FBy Flash Memory Write Control register 3 FMWC3 R/W
0003FCq Flash Memory Write Control register 4 FMWC4 R/W
0003FDy Flash Memory Write Control register 5 FMWC5 R/W
0003FE-0003FF | Reserved -
0004004 Standby Mode control register SMCR R/W
000401y Clock select register CKSR R/W
000402y Clock Stabilization select register CKSSR R/W
000403y Clock monitor register CKMR R
0004044 Clock Frequency control register Low CKFCRL CKFCR R/W
000405y Clock Frequency control register High CKFCRH R/W
0004064 PLL Control register Low PLLCRL PLLCR 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 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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13.3.1 Single phase external clock
m When using a single phase external clock, X0 pin must be driven and X1 pin left open.

o E

X1

13.3.2 Opposite phase external clock
m When using an opposite phase external clock, X1 (X1A) must be supplied with a clock signal which has the opposite phase to the

X0 (X0A) pins.

X0

DQ X1

13.4 Unused sub clock signal
If the pins X0A and X1A are not connected to an oscillator, a pull-down resistor must be connected on the X0A pin and the X1A pin

must be left open.

13.5 Notes on PLL clock mode operation
If the PLL clock mode is selected and no external oscillator is operating or no external clock is supplied, the microcontroller attempts

to work with the free oscillating PLL. Performance of this operation, however, cannot be guaranteed.

13.6 Power supply pins (Vcc/Vss)

It is required that all Vc-level as well as all Vgg-level power supply pins are at the same potential. If there is more than one V¢ or
Vgg level, the device may operate incorrectly or be damaged even within the guaranteed operating range.

Ve and Vgg must be connected to the device from the power supply with lowest possible impedance.
As a measure against power supply noise, it is required to connect a bypass capacitor of about 0.1 uF between V¢ and Vgg as close

as possible to V¢ and Vgg pins.
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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
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[4]: The maximum permitted power dissipation depends on the ambient temperature, the air flow velocity and the thermal
conductance of the package on the PCB.The actual power dissipation depends on the customer application and can be calculated

as follows:

Po=Pio* Pt
Pio =2 (VoL * loL + Vou ™ lon) (10 load power dissipation, sum is performed on all IO ports)

PinT = Vee * (Ice + 1) (internal power dissipation)
Icc is the total core current consumption into V¢ as described in the “DC characteristics” and depends on the selected operation

mode and clock frequency and the usage of functions like Flash programming or the clock modulator.l, is the analog current

consumption into AVc.
[5]: Worst case value for a package mounted on single layer PCB at specified T without air flow.

[6]: Please contact Cypress for reliability limitations when using under these conditions.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in
excess of absolute maximum ratings. Do not exceed any of these ratings.

14.2 Recommended Operating Conditions

Value .
Parameter Symbol - Unit Remarks
Min Typ Max
Power supply voltage Vee 3.0 - 55 \
Smoothing capacitor at C pin Cs 3.5 4.7 -10 15 pF (foPeSEa?nlglvg i)??Flécézrrlgrii%ag:;ait;;or)

WARNING: The recommended operating conditions are required in order to ensure the normal operation of the semiconductor
device. All of the device's electrical characteristics are warranted when the device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation outside these

ranges may adversely affect reliability and could result in device failure.
No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet.
Users considering application outside the listed conditions are advised to contact their representatives beforehand.

Document Number: 002-04579 Rev. *A Page 60 of 109



|

|!“l

# CYPRESS MB96340 Series

PERFORM

(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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(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 2.9 4
mA Flash devices at 1 Flash wait
state
RC Run mode with CLKS1/2 = CLKB = | +125°C 3.5 6.5
IcereH CLKP1/2 = 2MHz
(CLKMC, CLKPLL and CLKSC stopped) | +25°C 1.7 2.7
mA MB96345/346 at 1 ROM wait
state
+125°C 2.3 47
+25°C 0.4 0.6
mA MBO6F346/F347/F348 at 1
Flash wait state
+125°C 0.9 3.5
RC Run mode with CLKS1/2 = CLKB =
CLKP1/2 = 100kHz, +25°C 0.18 0.3
SMCRILPMS =0 mA | MB96F345 at 1 Flash wait state
(CLKMC, CLKPLL and CLKSC stopped. | +125°C 0.68 3.3
Voltage regulator in high power mode)
Power supply +25°C 0.4 0.6 .
current in Run lecReL mA 213826345/346 at 1 ROM wait
modes!"] +125°C | 09 | 24
+25°C 0.15 0.25 ) ]
RC Run mode with CLKS1/2 = CLKB = ma | Flash devices at 1 Flash wait
CLKP1/2 = 100kHz, +125°C 0.65 3.9
SMCR:LPMS =1 ) ’
(CLKMC, CLKPLL and CLKSC stopped. R
; 25°C 0.15 0.25
Voltage regulator in low power mode, no + .
Flash programming/erasing allowed) mA 21;26345/346 at 1 ROM wait
+125°C 0.65 2.1
+25°C 0.1 0.2
mA Flash devices at 1 Flash wait
; - — state
Sub Run mode with CLKS1/2=CLKB = | ,4105°¢ 0.6 3
CLKP1/2 = 32kHz ’
lccsus
(CLKMC, CLKPLL and CLKRC stopped, +25°C 01 0.2
no Flash programming/erasing allowed) : : MB96345/346 at 1 ROM wait
mA state
+125°C 0.6 2
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14.4.2 Internal Clock timing

(TA =-40°C to 125°C, VCC = AVCC =3.0V to 55V, VSS = AVSS = OV)

Core Voltage Settings
Parameter Symbol 1.8V 1.9v Unit Remarks
Min Max Min Max
0 92 0 96 MHz Others than below
Internal System clock frequency foucer. oL 0 86 0 96 MHz |  MB9BF348T/H/CxB/C
(CLKS1 and CLKS2) 0 72 0 80 MHz MB96F345
0 68 0 74 MHz MB96F 34xY/R/Axx
Internal CPU clock frequency (CLKB), 0 52 0 56 MHz Others than below
internal peripheral clock frequency foLkss foLkpi
(CLKP1) 0 36 0 40 MHz MB96F345
Internal peripheral clock frequency f 0 28 0 32 MHz Others than below
(CLKP2) CLKP2
0 26 0 28 MHz MB96F34xY/R/Axx
14.4.3 External Reset timing
(Ta =-40°C to 125°C, Vg = AV = 3.0V to 5.5V, Vgg = AVgg = 0V)
. Value )
Parameter Symbol Pin Unit Remarks

Min Typ Max

Reset input time trRsTL RSTX 500 - - ns

tRsTL ——————

RSTX

0.2 Vee 0.2 Vee
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(TA =-40°C to +125°C, VCC =3.0to 4.5V, VSS =0.0V, |Odrive =5mA, CL = 50pF)

Value
Parameter Symbol Pin Condition = Unit Remarks
Min Max
) WRX, WRXL, w/o cycle
WRX pUlSG width tWLWH WRHX - tcyc -8 - ns extension
Valid data output = WRX T t WRX, WRLX, ) t _ o5 ) ns w/o cycle
time DVWH | WWRHX, AD[15:0] cve extension
. WRX, WRLX,
WRX T = Data hold time twHDX WRHX, AD[15:0] - toyc/2 — 20 - ns
WRX T = Address valid time ¢ WRX, WRLX, ) tun/2 — 20 ) ns
WHAX | WRHX, A[23:16] CYeC
EBM:ACE=1 and ot 15
, WRX, WRLX, EACL:STS=1 cve ™ )
WRXT = ALE T time WHLH | WRHX, ALE otherEBM:ACEand | ] e
EACL:STS setting cyeC
. WRX, WRLX,
WRX »J/ = ECLK T time tWLCH WRHX, ECLK - tCYC/Z -15 - ns
EACL:ACE=0 ) Btoyo/2 - 20
CSn = WRX time t WRX, WRLX, ns
CSLWL | WRHX, CSn -ACE=
EACL:ACE=1 ) Btoyc/2 — 20
WRX = CSn time ) WRX, WRLX, ) foorn/2 - 20 ) ns
WHCSH WRHX, CSn CYC
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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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14.4.13 12C Timing

(TA =-40°C to 125°C, VCC = AVCC =3.0Vto 5'5V’VSS = AVSS =0V)

Standard-mode | Fast-model4!
Parameter Symbol Condition Unit
Min Max Min Max
SCL clock frequency fscL 0 100 0 400 kHz
Hold time (repeated) START condition SDA|—SCL— tHDsTA 4.0 - 0.6 - us
“L” width of the SCL clock tLow 4.7 - 1.3 - us
“H” width of the SCL clock tHiGH 4.0 - 0.6 - us
Set-up time for a repeated START condition t R =1.7 kQ, 47 ) 06 ) s
SCL|—SDA? SUSTA C=50 pF[” i
Data hold timeSCL1—SDA1] tHoDAT 0 3.452 0 0981 | s
Data set-up timeSDA?1|—SCL1 tsuDAT 250 - 100 - ns
Set-up time for STOP conditionSCL1—SDA? tsusto 4.0 - 0.6 - us
Bus free time between a STOP and START condition tsus 4.7 - 1.3 - us

[1] : R,C: Pull-up resistor and load capacitor of the SCL and SDA lines.
[2]: The maximum typpat have only to be met if the device does not stretch the “L” width (t, o) of the SCL signal.

[3] : A Fast-mode I12C-bus device can be used in a Standard-mode I°C-bus system, but the requirement tsupat= 250 ns must then
be met.

[4] : For use at over 100 kHz, set the peripheral clock 1 to at least 6 MHz.

\ ]
SDA
I y I v
» < b —» | —» [
tLow B tsupar il | | tHDSTA r teus
SCL { \ / \
t
—P < %‘ 4 — | tHiGH|€— [ —» —
tHDSTA tHDDAT tsusta tsusTo
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MB96340 Series

14.6 Alarm Comparator

(TA =-40 °C to +125 oC, VCC = AVCC =3.0V - 55V, VSS = AVSS = OV)

time

. Value .
Parameter Symbol Pin : Unit Remarks
Min Typ Max
Alarm comparator
IAsALMF - 25 45 WA | enabled in fast mode
(one channel)
Power supply current AVce Alarm comparator
lasaLms - 7 13 WA | enabled in slow mode
(one channel)
IASALMH B _ 5 WA AIarnaigggwlepgrator
-1 - +1 pA |Ta=25°C
ALARM pin input current IALIN .
-3 - +3 pA [Tao=125°C
ALARM pin input voltage
range VaLIN 0 - AVee v
External low threshold * _ * ~
high->low transition VEVTL(H->L) 0.36 * AV -0.25 | 0.36 * AV -0.1 - Y,
External low threshold * *
low->high transition VEVTLL>H) ) 036" oo 01| 030" Moo r0.28) ¥ INTREF =0
External high threshold * _ * _ _ B
high->low transition VEVTH(H->L) 0.78 * AV -0.25 | 0.78 * AV -0.1 Y,
External high threshold * *
low->high transition VEVTH(L->H) 0.78 * AV +0.1 | 0.78 * AV +0.25| Vv
Internal low threshold
high->low transition VIvTL(HoL) ALARMO 0.9 1.1 - v
Internal low threshold ALARM1
low->high transition VIVTL(L>H) . 1.3 1.55 v INTREF = 1
Internal high threshold
high->low transition VIVTH(H->L) 2.2 24 - v
Internal high threshold
low->high transition VIVTH(L->H) - 26 2.85 \Y
Switching hysteresis Vhys 50 - 300 mV
tCOMPF - 0.1 1 us CMD =1 (fast)
Comparison time
tCOMPS - 1 10 us CMD =0 (SlOW)
Power-up stabilization
time after enabling alarm trD - 1 5 ms Thresfhcijld It()avels
comparator specified above are not
guaranteed within this
Slow/Fast mode transition tomp _ 100 500 us time
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Timer mode
10.00
PLL clock (56 MHz)
1.00 2 —
T m——
< Main osc. (4 MHz) | /”//
£ RCOock CMAzZ) /
3 RC clock (TOOKHZ) T
0.10
Subosc. (32kHz) T
0.01
-50.00 0.00 50.00 100.00 150.00
Ta [°C]
Stop mode
1.00
0.10
Z T
E I
Q
8 i
0.01
0.00
-50.00 0.00 50.00 100.00 150.00
Ta [°C]
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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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