EXFL

Infineon Technologies - MB95F634HPMC-G-UNE2 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

F2MC-8FX

8-Bit

16MHz

I2C, LINbus, SIO, UART/USART
POR, PWM, WDT
28

20KB (20K x 8)
FLASH

1K x 8

2.4V ~ 5.5V

A/D 8x8/10b
External

-40°C ~ 85°C (TA)
Surface Mount
32-LQFP

32-LQFP (7x7)
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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"
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* Memory space map

0x0000

I/O area

0x0080

Access prohibited

0x0090
0x0100

0x0200

0x047F
0x048F

(General-purpose register area) |
4

Registers |

0x0490

Access prohibited

0x0F80
OxOFFF

Extended I/O area

0x1000

0xFFCO
OXFFFF

Program area

Vector table area

Direct addressing area

Extended direct addressing area
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Address abll?)‘rag\i/?:tai:)n Register name R/W | Initial value
0x005A RDRO UART/SIO serial input data register R 0b00000000
0x005B

to — (Disabled) — —
0x005F
0x0060 IBCROO I2C bus control register 0 ch. 0 R/W | 0b00000000
0x0061 IBCR10 [2C bus control register 1 ch. 0 R/W | 0b00000000
0x0062 IBSRO I2C bus status register ch. 0 R/W | 0b00000000
0x0063 IDDRO [2C data register ch. 0 R/W | 0b00000000
0x0064 IAARO [°C address register ch. 0 R/W | 0b00000000
0x0065 ICCRO I2C clock control register ch. 0 R/W | 0b00000000
0x0066 OPCUR 16-bit MPG output control register (upper) R/W | 0b00000000
0x0067 OPCLR 16-bit MPG output control register (lower) R/W | 0b00000000
0x0068 IPCUR 16-bit MPG input control register (upper) R/W | 0b00000000
0x0069 IPCLR 16-bit MPG input control register (lower) R/W | 0b00000000
0x006A NCCR 16-bit MPG noise cancellation control register R/W | 0b00000000
0x006B TCSR 16-bit MPG timer control status register R/W | 0b00000000
0x006C ADCA1 8/10-bit A/D converter control register 1 R/W | 0b00000000
0x006D ADC2 8/10-bit A/D converter control register 2 R/W | 0b00000000
0x006E ADDH 8/10-bit A/D converter data register (upper) R/W | 0b00000000
0x006F ADDL 8/10-bit A/D converter data register (lower) R/W | 0b00000000
0x0070 — (Disabled) — —
0x0071 FSR2 Flash memory status register 2 R/W | 0b00000000
0x0072 FSR Flash memory status register R/W | 0b000X0000
0x0073 SWREO Flash memory sector write control register 0 R/W | 0b00000000
0x0074 FSR3 Flash memory status register 3 R 0b00OXXXXX
0x0075 FSR4 Flash memory status register 4 R/W | 0b00000000
0x0076 WREN Wild register address compare enable register R/W | 0b00000000
0x0077 WROR Wild register data test setting register R/W | 0b00000000
0x0078 . :\J/I(iirrr](:;ro{Dr:g);ister bank pointer (RP) and direct bank . .
0x0079 ILRO Interrupt level setting register 0 R/W | 0b11111111
0x007A ILR1 Interrupt level setting register 1 R/W | 0b11111111
0x007B ILR2 Interrupt level setting register 2 R/W | 0b11111111
0x007C ILR3 Interrupt level setting register 3 R/W | 0b11111111
0x007D ILR4 Interrupt level setting register 4 R/W | 0b11111111
0x007E ILR5 Interrupt level setting register 5 R/W | 0b11111111
0x007F — (Disabled) — —
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Address ablla)(:g\i/?:ign Register name R/W | Initial value
0xOFCE OPDBRHS5 | 16-bit MPG output data buffer register (upper) ch. 5 R/W | 0b00000000
0OxOFCF OPDBRL5 | 16-bit MPG output data buffer register (lower) ch. 5 R/W | 0b00000000
0x0FDO OPDBRHG6 | 16-bit MPG output data buffer register (upper) ch. 6 R/W | 0b00000000
0xO0FD1 OPDBRL6 | 16-bit MPG output data buffer register (lower) ch. 6 R/W | 0b00000000
0xOFD2 OPDBRH7 | 16-bit MPG output data buffer register (upper) ch. 7 R/W | 0b00000000
0x0FD3 OPDBRL7 | 16-bit MPG output data buffer register (lower) ch. 7 R/W | 0b00000000
0x0FD4 OPDBRHS8 | 16-bit MPG output data buffer register (upper) ch. 8 R/W | 0b00000000
0xOFD5 OPDBRL8 | 16-bit MPG output data buffer register (lower) ch. 8 R/W | 0b00000000
0x0FD6 OPDBRH9 | 16-bit MPG output data buffer register (upper) ch. 9 R/W | 0b00000000
0xOFD7 OPDBRL9 | 16-bit MPG output data buffer register (lower) ch. 9 R/W | 0b00000000
0xOFD8 OPDBRHA | 16-bit MPG output data buffer register (upper) ch. A R/W | 0b00000000
0x0FD9 OPDBRLA | 16-bit MPG output data buffer register (lower) ch. A R/W | 0b00000000
O0xOFDA OPDBRHB | 16-bit MPG output data buffer register (upper) ch. B R/W | 0b00000000
0xOFDB OPDBRLB | 16-bit MPG output data buffer register (lower) ch. B R/W | 0b00000000
0x0FDC OPDUR 16-bit MPG output data register (upper) R 0b000OXXXX
0xOFDD OPDLR 16-bit MPG output data register (lower) R | ObXXXXXXXX
OxOFDE CPCUR 16-bit MPG compare clear register (upper) R/W | ObXXXXXXXX
OxOFDF CPCLR 16-bit MPG compare clear register (lower) R/W | ObXXXXXXXX
%’)‘(%FFEE% — (Disabled) — —
OxOFE2 TMBUR 16-bit MPG timer buffer register (upper) R | ObXXXXXXXX
OxOFE3 TMBLR 16-bit MPG timer buffer register (lower) R | ObXXXXXXXX
OxOFE4 CRTH Main CR clock trimming register (upper) R/W | Ob0OOOXXXXX
OxOFES5 CRTL Main CR clock trimming register (lower) R/W | ObOOOXXXXX
OxOFE6 — (Disabled) — —
OXOFE7 CRTDA xgiigteCrR clock temperature dependent adjustment RW | 0b000XXXXX
OxOFES8 SYSC System configuration register R/W | 0b11000011
OxO0FE9 CMCR Clock monitoring control register R/W | 0b00000000
OxOFEA CMDR Clock monitoring data register R 0b00000000
OxOFEB WDTH Watchdog timer selection ID register (upper) R | ObXXXXXXXX
0xOFEC WDTL Watchdog timer selection ID register (lower) R | ObXXXXXXXX
%’)‘(%FFEE% — (Disabled) — —
OxOFEF WICR Interrupt pin selection circuit control register R/W | 0b01000000
OxOFFO
to — (Disabled) — —
OxOFFF
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* PO7/INTO7/ANO7 pin
This pin has the following peripheral functions:
» External interrupt circuit input pin (INTO7)
+ 8/10-bit A/D converter analog input pin (ANQO7)

» Block diagram of PO7/INT07/ANQ7

T Peripheral function input A/D analog input—G O—
Peripheral function input enable (INT07)

I L
[ N i . 4

) Hysteresis
ﬂ ﬁl Pull-up
1
PDRO read —
™~ PDRO .

S/

I/I/ L= ] h
PDRO write

Executing bit manipulation instruction

™ DDRO

e —om
DDRO write Stop mode, watch mode (SPL = 1)

Internal bus

PULO read

> [ PULO |
PULO write

e
AIDQ_\rIead

> ['AIDRL |
AIDRL write

Pin

Document Number: 002-04627 Rev. *D

Page 36 of 103



&= CYPRESS

MB95630H Series

~g»” EMBEDDED IN TOMORROW™

15.2 Port 1

Port 1 is a general-purpose 1/O port. This section focuses on its functions as a general-purpose /O port. For details of
peripheral functions, refer to their respective chapters in “New 8FX MB95630H Series Hardware Manual”.

15.2.1 Port 1 configuration
Port 1 is made up of the following elements.

» General-purpose I/O pins/peripheral function I/O pins

» Port 1 data register (PDR1)
 Port 1 direction register (DDR1)
* Port 1 pull-up register (PUL1)

15.2.2 Block diagrams of port 1
* P10/PPG10/CMPO_O pin

This pin has the following peripheral functions:

» 8/16-bit PPG ch. 1 output pin (PPG10)
» Comparator digital output pin (CMPO0_QO)

* P11/PPG11 pin
This pin has the following peripheral function:
» 8/16-bit PPG ch. 1 output pin (PPG11)

* P13/PPGOO pin
This pin has the following peripheral function:
» 8/16-bit PPG ch. 0 output pin (PPG00)

» P15/UO0/PPG20 pin

This pin has the following peripheral functions:

» UART/SIO ch. 0 data output pin (UOQ)
* 8/16-bit PPG ch. 2 output pin (PPG20)
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* Block diagram of P64/EC1/PPG10/OPT2 and P67/PPG21/TRG1/OPT5

| Peripheral function input enable
I Peripheral function output enable }

L — S T

Hysteresis
=) |/0| Pull-up
lill 1
PDR6 read 1" i
™ : Pin
PDR6 0 LL

PDR6 write
Executing bit manipulation instruction

Stop mode, watch mode (SPL = 1)

PUL6

Internal bus
]
o
m
' (o))
@
Q
o

DDR6 write

PULG6 read

PULG6 write

15.3.3 Port 6 registers
» Port 6 register functions

Read by read-modify-write

Register .
abbreviation Data Read (RMW) instruction Write

PORE 0 Pin state is “L” level. PDRG6 value is “0”. As output port, outputs “L” level.
1 Pin state is “H” level. PDRG6 value is “1”. As output port, outputs “H” level.*
0 Port input enabled

DDR6
1 Port output enabled
0 Pull-up disabled

PULG
1 Pull-up enabled

*:If the pin is an N-ch open drain pin, the pin state becomes Hi-Z.

» Correspondence between registers and pins for port 6

Correspondence between related register bits and pins
Pin name P67 P66 P65 P64 P63 P62 P61 P60
PDR6
, ) , ) ) , bit1 bit0
DDR6 bit7 bit6 bit5 bit4 bit3 bit2
PULG6 - -
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15.4 PortF

Port F is a general-purpose I/O port. This section focuses on its functions as a general-purpose /O port. For details of
peripheral functions, refer to their respective chapters in “New 8FX MB95630H Series Hardware Manual”.

15.4.1 Port F configuration

Port F is made up of the following elements.

» General-purpose I/O pins/peripheral function 1/O pins
» Port F data register (PDRF)
 Port F direction register (DDRF)

15.4.2 Block diagrams of port F

« PFO/XO pin

This pin has the following peripheral function:

» Main clock input oscillation pin (X0)

« PF1/X1 pin

This pin has the following peripheral function:

» Main clock I/O oscillation pin (X1)

 Block diagram of PF0/X0 and PF1/X1

Hysteresis

Pin

S/

=)
< ”ﬁ
1
PDmead
PDRE |
I/I/ PDRF °
2| PDRF write
% Executing bit manipulation instruction
c
s
S
DD'FQead
MPRE |
I/I/ DDRF ™\
DDRF write Stop mode, watch mode (SPL = 1) —e
Y
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. Normal Stop mode Watch mode
Pin name . Sleep mode On reset
operation SPL=0 SPL=1 SPL=0 SPL=1
- Hi-Z (However, - Hi-Z (However,
- Previous state the setting of | Previous state the setting of
kept the pull-up keot the pull-up
P .| control is P « | control is
- Input blocked*? . - Input blocked*? . .
(However, an effective.) (However, an effective.) - Hi-Z
1/0 port/ 1/0 port/ external - Input blocked™| - el - Input blocked™ |- Input
P14/UCKO/ eripheral eripheral interrupt can (However, an interrupt can (However, an enabled™
PPGO01 p p. p p. . P external . P external (However, it
function 1/0 function 1/0 be input when interrupt can be input when interrunt can
the external be in St when the external be in St when | function.)
interrupt P interrupt P '
. the external ) the external
request is interrupt request is interrupt
enabled.) pt enabled.) Pt
request is request is
enabled.) enabled.)
- Hi-Z (However, - Hi-Z (However, |-

. the setting of . the setting of |-
p1suoor |V (e?rip(r)]reti al R (e)rip(r)\'; o . Eée‘t"ous state | e pulkup | Eere‘t"ws state | e pull-up enabled*’
PPG20 p p. p p. P ., | control is P « | control is (However, it

function 1/0 function 1/0 - Input blocked*? . - Input blocked*? .
effective.) effective.)
- Input blocke - Input blocke unction.
Input blocked*? Input blocked*?| functi
- Hi-Z (However, - Hi-Z (However,
- Previous state the setting of | Previous state the setting of
kept the pull-up kept the pull-up
- Input blocked*? contrc?l N - Input blocked*? contrt?l N
(However, an effective.) (However, an effective.) )
1/0 port/ 1/0 port/ external - Input blocked™| - al - Input blocked/-
P16/U10/ p p . (However, an . (However, an enabled*
peripheral peripheral interrupt can interrupt can .
PPG21 . . ; external : external (However, it
function 1/0 function 1/0 be input when | . be input when | .
interrupt can interrupt can
the external be input when the external be input when | function.)
interrupt P interrupt P '
; the external ; the external
request is interrupt request is interrupt
enabled.) pt enabled.) Pt
request is request is
enabled.) enabled.)
- Hi-Z (However, - Hi-Z (However, |-
1/0 port/ 1/O port/ - Previous state the setting of | Previous state the setting of - N
P17/TO1/ erioheral erioheral kept the pull-up kept the pull-up enabled*’
SNIO p p. p p. P ., | control is P « | control is (However, it
function 1/0 function 1/10 - Input blocked*? . - Input blocked*? .
effective.) effective.)
- Input blocked*? - Input blocked*?| function.)
POO/INTOO/ - Hi-Z (However, - Hi-Z (However,
IANOO/ - Previous state the setting of | Previous state the setting of
CMPO_P kept the pull-up kept the pull-up
PO1/INTO1/ - Input blocked*2 control is - Input blocked*2 control is
ANO1/ (However, an effective.) (However, an effective.)
1/0 port/ 1/0 port/ ’ - Input blocked*? ’ - Input blocked*? .
CMPO_N ; . external external - Hi-Z
i i . wever, . wever,
peripheral peripheral interrunt can (However, an interruot can (However, an | Inout
PO2/INTO2/ |function 1/0/ function 1/0/ rTup external rrup external P "
IANO02/SCK . . be input when | . be input when | . blocked
analog input analog input interrupt can interrupt can
the external be input when the external be input when
PO3/INTO3/ :'r(]etqeL::eus?tis the external Irr:sgreusr:tis the external
interrupt interrupt
ANO3/SOT enabled.) request is enabled.) request is
enabled.) enabled.)
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(Vee = 5.0 V+10%, Vss = 0.0 V, Ta = —40 °C to +85°C)

Value
Parameter |Symbol| Pin name Condition - Unit Remarks
Min | Typ*' | Max*?
Current
Iv consumption of the | — 60 160 | YA
comparator
Current
o consumption of the | 4 7 uA
low-voltage
detection circuit
Current
IcrRH consumption of the | — 240 | 320 | pA
main CR oscillator
Power
Supp]y Vce Current
current*3 consumption of the
IcrL sub-CR oscillator — 7 20 MA
oscillating at
100 kHz
Current

consumption
difference between
INsTBY normal standby — 20 30 MA
mode and deep
standby mode
Ta=+25°C

*1:Vec =5.0V, Ta=+25°C

*2:Veec = 5.5V, Ta = +85°C (unless otherwise specified)

*3:+ The power supply current is determined by the external clock. When the low-voltage detection circuit is selected,
the power supply current is the sum of adding the current consumption of the low-voltage detection circuit (ILvp) to
one of the values from Icc to IccH. In addition, when both the low-voltage detection option and the CR oscillator are
selected, the power supply current is the sum of adding up the current consumption of the low-voltage detection
circuit (ILvp), the current consumption of the CR oscillators (IcrH, IcrL) and a specified value. In on-chip debug mode,
the CR oscillator (Icry) and the low-voltage detection circuit are always in operation, and current consumption
therefore increases accordingly.

» See “4. AC Characteristics Clock Timing” for Fch, Fct, Fcrr and FmcrpLL.

» See “4. AC Characteristics Source Clock/Machine Clock” for Fmp and FwmpL.

» The power supply current value in standby mode is measured in deep standby mode. The current consumption in
normal standby is higher than that in deep standby mode. The power supply current value in normal standby can
be found by adding the current consumption difference between normal standby mode and deep standby mode
(InsTBY) to the power supply current value in deep standby mode. For details of normal standby and deep standby
mode, refer to “CHAPTER 3 CLOCK CONTROLLER” in “New 8FX MB95630H Series Hardware Manual”.
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18.4 AC Characteristics

18.4.1 Clock Timing
(Vec=2.4V1t055V,Vss=0.0V, Ta=-40°C to +85°C)
Value

Parameter |Symbol|Pin name |Condition - Unit Remarks
Min Typ Max

When the main oscillation

X0, X1 — 1 — 16.25 |MHz | . ~. .

Fon circuit is used
X0 X1: open 1 — 12 | MHz |When the main external clock
X0, X1 * 1 — 32.5 | MHz |is used

Operating conditions

3.92 4 4.08 | MHz |+ The main CR clock is used.

+ 0°C < TA<+70°C

FcrH — — Operating conditions

* The main CR clock is used.

3.8 4 42 |MHz|, _40°C<Ta<0°C,
+70°C<Ta<+85°C

Operating conditions

7.84 8 8.16 | MHz |+ PLL multiplication rate: 2

+ 0°C < TA<+70°C

Operating conditions

* PLL multiplication rate: 2

+ —40°C<Ta<0°C,
+70°C<Ta<+85°C

Operating conditions

9.8 10 10.2 | MHz |+ PLL multiplication rate: 2.5

+ 0°C < TA<+70°C

Operating conditions

* PLL multiplication rate: 2.5

+ —40°C<Ta<0°C,
+70°C<Ta<+85°C

Operating conditions

11.76 12 12.24 | MHz |+ PLL multiplication rate: 3

+ 0°C < TA<+70°C

Operating conditions

* PLL multiplication rate: 3

+ —40°C<Ta<0°C,
+70°C<Ta<+85°C

Operating conditions

15.68 16 16.32 | MHz |+ PLL multiplication rate: 4

+ 0°C < TA<+70°C

Operating conditions

* PLL multiplication rate: 4

+ —40°C<Ta<0°C,
+70°C<Ta<+85°C

When the suboscillation

circuit is used

When the sub-external clock

is used

When the sub-CR clock is

used

7.6 8 8.4 |MHz

Clock
frequency 9.5 10 10.5 | MHz

FmcrpPLL — —

11.4 12 12.6 | MHz

15.2 16 16.8 | MHz

— 132768 — | kHz
Fcu  |XO0A, X1A —

— 132768 — | kHz

FcrL — — 50 100 150 | kHz
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(Vcc=24V1t05.5V,Vss=0.0V, Ta=-40°C to +85°C)

Value
Parameter |Symbol | Pin name |Condition - Unit Remarks
Min Typ Max

When the main oscillation

X0, X1 — 61.5 —_ 1000 | ns |. . .
circuit is used
tHC .
(_:|°Ck cycle Y Ixo X1:open | 83.4 — 1000 | ns \When an external clock is
Itime d
X0, X1 * 30.8 — 1000 | ns [uUs€
teve  [XO0A, X1A — — 30.5 — us |When the subclock is used
X0 X1: open 33.4 — — ns :
linput clock twh1, twit - When an externali clock is
: X0, X1 124 — — ns |used, the duty ratio should
pulse width range between 40% and 60%
twh2, twi2[X0A — — 15.2 — us '
X0, X0A |X1: open — — 5 ns
IOPUt C.|°Ck P When an external clock is
rising time and| tcr, tcF [xo X1
L s AL * — — 5 ns |used
alling time X0A, X1A
When the main CR clock is
o tcrRHWK — — — — 50 us
CR oscillation used
start time When the sub-CR clock is
tcrLWK — — — — 30 us
used
IPLL oscillation When the main CR PLL clock
; tMCRPLLWK — — — — 100 us |
start time is used

*: The external clock signal is input to X0 and the inverted external clock signal to X1.

* Input waveform generated when an external clock (main clock) is used

- theve -
= twHi —— - twer ——
fecr | | ter |
/0.8 Ve 0.8 Voo
X0, X1 / \
/0.2 Vee N0-2 Vce 0.2 Vee

« Figure of main clock input port external connection

When a crystal oscillator or  When an external clock is used When an external clock
a ceramic oscillator is used (X1 is open) is used

X0 X1 X0 X1

X0 X1 ‘
Open
Fen
fni Fen Fen
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18.4.4 Power-on Reset

Note: A sudden change of power supply voltage may activate the power-on reset function. When changing the power

(Vss = 0.0 V, Ta = -40°C to +85°C)

. Value .
Parameter Symbol Condition - Unit Remarks
Min Max
Power supply rising time tr — — 50 ms
Power supply cutoff time torrF — 1 — ms | Wait time until power-on

Vee

supply voltage during the operation, set the slope of rising to a value below within 30 mV/ms as shown below.

Hold condition in stop mode

Vee
Set the slope of rising to
a value below 30 mV/ms.
2.3V

18.4.5 Peripheral Input Timing

*

Document Number: 002-04627 Rev. *D

(Vec =5.0 V£10%, Vss = 0.0 V, Ta = -40°C to +85°C)

Value
Parameter Symbol Pin name - Unit
Min Max
Peripheral input “H” pulse width e | INTO0O to INT09, ECO, EC1, T, 2 tmeLk* — ns
Peripheral input “L” pulse width i | TRGT 2 tmeLk* — ns

. See “Source Clock/Machine Clock” for tmcLk.

INTOO to INTQ9,
ECO, EC1, T,
TRG1
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18.4.6 LIN-UART Timing
Sampling is executed at the rising edge of the sampling clock*!, and serial clock delay is disabled*2.
(ESCR register : SCES bit = 0, ECCR register : SCDE bit = 0)
(Veec = 5.0 V£10%, Vss = 0.0V, Ta = —40°C to +85°C)

. . Value .
Parameter Symbol | Pin name Condition - Unit
Min Max
Serial clock cycle time tscyc |SCK 5 tmcLk™? — ns
SCK{ —> SOT delay time ts.ovi |SCK, SOT |Internal clock 50 +50 ns
- 7 operation output pin: o
Valid SIN —» SCK tivsni |SCK, SIN CL=80pF +1TTL tmeLk™® + 80 — ns
SCKT — valid SIN hold time tshixi |SCK, SIN 0 — ns
Serial clock “L” pulse width tstsh  |SCK 3 tMeLk*3—trR — ns
Serial clock “H” pulse width tsist  |SCK tmek*3 + 10 — ns
SCK{ — SOT delay time tstove  [SCK, SOT |gyternal clock — 2 tweik*3 + 60| ns
Valid SIN - SCKT tivsHe |SCK, SIN |operation output pin: 30 — ns
SCKT - valid SIN hold time | tsixe |SCK, SIN |Ct=80PF+1TTL Py 5 4 30 — ns
SCK falling time tr SCK — 10 ns
SCK rising time tr SCK — 10 ns

*1: There is a function used to choose whether the sampling of reception data is performed at a rising edge or a falling
edge of the serial clock.

*2: The serial clock delay function is a function used to delay the output signal of the serial clock for half the clock.

*3: See “Source Clock/Machine Clock” for tmcLk.

« Internal shift clock mode

tscyc ™

0.8 Vecf
SCK
(0.2 Vce 0.2 Vce

tsLovi

0.8 Vcc
SOT
0.2 Vcc

tivsHi

tSHIXI

SIN
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(Vcc =5.0 V+10%, Vss = 0.0 V, Ta = —40°C to +85°C)
Pin oy Value*? .
_Parameter Symbol name Condition Min Max Unit Remarks
SCLclock 1y ow [scL (2 + nm/2)tmeik — 20 — ns |Master mode
L” width

Sl_f';NCK'j‘iﬁk ticH  |SCL (nm/2)tveik — 20 | (nm/2)tveik + 20 | ns [Master mode
Master mode
Maximum value

START scL is applied when

condition tHD;STA SDA’ (-1 + nm/2)tmeik — 20| (-1 + nm)tmek +20 | ns m, n =1, 8.

jhold time Otherwise, the
minimum value is
applied.

STOP SCL

condition tsu;sTo SDA’ (1 +nm/2)tmek — 20| (1 + nm/2)tmeik + 20| ns [Master mode

setup time

START SCL

condition tsu;sTA SDA’ (1 + nm/2)tmek — 20| (1 + nm/2)tmeik + 20| ns [Master mode

setup time

Bus free time

between

STOP SCL,

condition tBuF SDA (2 nm + 4) tmeik — 20 — ns

|and START

EZ'IS'L'E?L scr, R 17K,

. H = *1 _ -

ime tHD;DAT SDA C =50 pF 3 tmek — 20 ns |Master mode
Master mode
Itis assumed that
“L” of SCL is not
extended. The

Data setup _ SCL, _ ) minimum value is

ime tsu;DAT SDA (-2 + nm/2) tmcLk — 20|(-1 + nm/2) tmcik + 20| ns applied to the first
bit of continuous
data. Otherwise,
the maximum
value is applied.
The minimum

. value is applied

Setup time to the interrupt at

[petween the ninth SCLY

clearing tsugnt |SCL (nm/2) tmck — 20 (1 + nm/2) tmek + 20| ns . '

. The maximum

|interrupt and . .

SCL risin value is applied

9 to the interrupt at

the eighth SCLI.

SCL clock .

AL” width ttow [SCL 4 tmek — 20 — ns |At reception

SCL clock .

“H” width ticH  |[SCL 4 tmek — 20 — ns |At reception
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18.5.3 Definitions of A/D Converter Terms
* Resolution

It indicates the level of analog variation that can be distinguished by the A/D converter.
When the number of bits is 10, analog voltage can be divided into 2'° = 1024.
* Linearity error (unit: LSB)
It indicates how much an actual conversion value deviates from the straight line connecting the zero transition point
(“0000000000” «— — “0000000001”) of a device to the full-scale transition point (“1111111111” « — “1111111110”) of
the same device.
« Differential linear error (unit: LSB)
It indicates how much the input voltage required to change the output code by 1 LSB deviates from an ideal value.
« Total error (unit: LSB)
It indicates the difference between an actual value and a theoretical value. The error can be caused by a zero tran-
sition error, a full-scale transition errors, a linearity error, a quantum error, or noise.

Ideal 1/0 characteristics Total error
Ox3FF + VFsT Ox3FF +
Ox3FE + Ox3FE + Actual conversion
characteristc =~ ——*

Ox3FD + 2LsB OX3FD 4+ g
- - {1LSB x (N-1)+0.5 L
p=] ]
o o
=] = = [y
o o
S s
k=) 1 k=) 4
& 0x004 y a 0x004 v

ox003 + V7T 0X003 1 g — NT

i«—Actual conversion
0x002 + 1LSB 0x002 + i characteristic
’:—Idaal characteristic
0x001 + 0x001 +
0.5LSB
Vss Analog input Vce Vss Analog input Vce
Vce — Vss . VNT — {1 LSB x (N — 1) + 0.5 LSB}
1LSB = 1024 \ Total error of digital output N = 1 LsB LSB
N : A/D converter digital output value
VNT : Voltage at which the digital output transits from Ox(N — 1) to OxN
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lccLs — Vee
Ta=+25°C, FwpL = 16 kHz (divided by 2)
Subsleep mode with the external clock operating

30

20
<
=
]
8

10

L
0
1 2 3 4 5 6 7
VeelV]
lcct — Vee

Ta=+25°C, FmpL = 16 kHz (divided by 2)
Watch mode with the external clock operating

20
18
16
14
12
<
2 10
B
8
6
/
4
—
2
0
1 2 3 4 5 6 7
Vee[V]
lccts — Vee

Ta=+25°C, Fvp =2, 4, 8, 10, 16 MHz (divided by 2)
Time-base timer mode with the external clock

lccLs — Ta
Vce =5.5V, FvrL = 16 kHz (divided by 2)
Subsleep mode with the external clock operating

30
20
<
=
10
/
//
0
-50 0 +50 +100 +150
TAl°C]
lcct—Ta

Vce =5.5V, FuwpL = 16 kHz (divided by 2)
Watch mode with the external clock operating

20

leet{uA]
>

-50 0 +50 +100 +150
Ta[°C]

lccts — Ta
Vee=5.5V,Fw=2,4,8, 10, 16 MHz (divided by 2)
Time-base timer mode with the external clock

operating operating
600 T T T T 600 T I
Fvp = 16 MHz Fwp = 16 MHz
Fup = 10 MHz Fmp =10 MHz
500 Fup=8MHz —| 500 Fup =8 MHz —|
------------------------ Fup = 4 MHz I A i
—_— Fup = 2 MHz — Fmp = 2 MHz
400 400
z T B z | B ———
‘@ 300 300
200 S - 200 —
100 100
0 0
o2 o8 4567 50 0 150 +100 4150

TAC]
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* Input voltage characteristics

ViHi — Vee and Viu — Vee ViHs — Veec and Vis — Vee
Ta=+25°C Ta=+25°C
° \ ° \
----- -  VHI rmmree— VIHS
------ Viul —————— ViLs
4 4
- ./“
il P
- 3 v s 3 —
i e g "
> A > Rig
= o E 7
= i .- Z -
2 e o o 2
-1 -
- - 7 "f’
¢"’ - "‘—_—
1 - —" 1 —“ __—‘
0 0
2 3 4 5 6 7 2 3 4 5 6 7
Vec[V] VeelV]
Vium — Vee and Viw — Vee
Ta=+25°C
° \
----- —  ViHM
------ ViLm
4
_ 3
2.
3
2 -
z A
S -
Z 2 S —
Rd ,—"
—---/‘ —"'
- R iae
- ',/'
1 -
0
2 3 4 5 6 7
Vecl[V]
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* Pull-up characteristics
RpuLL — Vcc
Ta=+25°C

200

o\
\

100 \

RpuLL[kQ]

50 ~
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Package Type Package Code
QFN 32 WNP032
- ANEIBNG
L D2
- |4 b8
[=]ora]e] NRVRCENNSRRANAY
2% wby & |ondn|c a8
- ]
- -
- ]
F] oernk &
s [ L
- ]
— ]
:;./»7 I A
OO OMNTO MO0 .
THODEX MARK é/ s |_ _* T
TORVEW =] B— -— — ‘-— b EI
el |
o0 [ ] FEAN
% BOTTOM VEW
i
FCECIE
SEATHM G PLANE
SIDE VIEW
DIM ENSIO HS MOTE
SMBO L 1. ALL DIMEMSIONS ARE IN MILLIMETERS.
MIN. | NOM. | Max 2. DIM ENSIC MING AND TOLERANGING GO MFORMS TO ASMEv14.5-1994.
- o0 2. N IS THE TOTAL MUMEERDF TERMIMALS.
ADIMEMSION “b* APPLIES TO M ETALLIZED TERMINAL AMD IS MEASIRED
A1 poo | —— | 0.0% EETW EEM 0,15 &ND 0.20mm FROM TERMIN AL TIP.IF THE TERMINAL HAS
o FP—, THE O PTION AL RACIUS 0N THE O THER END OF THE TERMINAL. THE
: DIMEMSION “b*SHOULD NOT BE MEASUFED IN THAT RADIUS &REA.
E 5.00 BSC AWND FEFERTO THE NUMBER.OF TERMIN ALS ON DO RESIDE.
b 0.18 | .25 | .30 . M AX, PACKAGE W ARPAGEIS 0 05mm.
D2 3.50 BSC 7. MAXIMUM ALLOW AELE BUFRSIS 0.076m m IN ALL DIRECTIONS.
E2 2.80 B3C SAPIN #110 ON TOP WILL BE LOGATED WITHIM INDISATED ZOME.
e 0.50 BSC A BILATERAL COPLANARITY 20 ME APPLIES TO THE EXPOSED HEAT
SIMK SLUG AS ¥ ELL AS THE TERMINALS.
c 0.20 REF
10, JEDEC SPECIFICATION MO . REF: M/
L 0.25 | 0.40 | 0.45
PLHACECTUME, 32 LEAD GFH
STeS T2 Il vl WIRD 23 2 SR 5 v EP DRIV AR
002-15160 **
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