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"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"

Active

ARM® Cortex®-M0

32-Bit Single-Core

48MHz

CANbus, I2C, LINbus, SPI, UART/USART
Brown-out Detect/Reset, I2S, LED, POR, PWM, WDT
48

64KB (64K x 8)

FLASH

16K x 8

1.8V ~ 5.5V

A/D 12x12b

Internal

-40°C ~ 105°C (TA)

Surface Mount

64-LQFP Exposed Pad
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General Device Information

\

VDDP

P4.6

SSP

P4.7

P4.8

P49

P4.10

P4.11

Analog input / P2.0
Analog input / P2.1
Analog input / P2.2
Analog input / P2.3
Analog input / P2.4
Analog input / P2.5
Analog input / P2.6
Analog input / P2.7

P0.11/ XTAL2
P0.10/ XTALL

© 00 N O g b~ W N

O 64| | pas

63| | paa

62| | Pa3

61 | a2

60 | Pa1

59| | P40
58| | po.1s

57| | po14
56| | P0.13

52| ] P0.9/RTC_XTAL2
51 ] P0.8/RTC_XTALL

55 ] Po.a2
50 :l Vbop
49 :l Vssp

54
53

48| Jpoz

47 JpPos

46| |pPos

45| |Poa

44| P03

43| ]Po2

42| ]Po1

41| P00

40 :| P34

39| |p33

38| |P32

37| |P31

36| |P3o

35 | Vooe

34 :| P1.0 / High-current
33 :| P1.1/ High-current

29
30

Analog input/ P2.8 |: 17
Analoginput/P2.9 |: 18
Analog input/ P2.10 I: 19
Analog input / P2.11 |: 20
Analog input/ P2.12 |: 21
Analog input/ P2.13 |: 22

Vss I: 23
Voo I: 24
Voor || 25
P18 [ |26

P17 /High-current [ | 27
P16/ High-current [ | 28

=

P1.3 / High-current 31
P1.2 / High-current 32

P1.5 / High-current
P1.4 / High-current

Figure 9

view)
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General Device Information

Table 5 Package Pin Mapping (cont'd)
Function |[LQFP |VQFN |VQFN TSSOP |Pad Type Notes
64, 48 40 38
VQFN
64
VDD 24 18 14 10 Power Supply VDD, ADC
reference voltage/
ORC reference
voltage
VDDP 25 19 15 10 Power When VDD is
supplied, VDDP
has to be supplied
with the same
voltage.
VDDP 2 - - - Power 1/O port supply
VDDP 35 27 - - Power I/0 port supply
VDDP 50 38 32 26 Power I/O port supply
VSSP 1 - - - Power I/O port ground
VSSP 49 37 31 25 Power I/O port ground
VSSP Exp. Exp. Exp. - Power Exposed Die Pad
Pad Pad Pad The exposed die
(in pad is connected
VQFN internally to VSSP.
64 only) For proper
operation, it is
mandatory to
connect the
exposed pad to
the board ground.
For thermal
aspects, please
refer to the
Package and
Reliability chapter.
Data Sheet 29 V1.3, 2016-10
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Table 9 Port I/0 Functions (cont’d)
Function Outputs Inputs
ALT1 |ALT2 |ALT3 |ALT4 |ALT5 |ALT6 |ALT7 |ALT8 |ALT9 Input Input Input Input Input Input Input Input  [Input Input Input Input
P0.13 WWDT. |LEDTS1 |LEDTSO [LEDTS1 |[CCU80. [USICO_ [CCU80. CAN.N1 CCus0.1|CCu81.1|POSIFO. USICO_| CAN.N1
SERVIC |.LINES |.COL2 |.COL2 |OUT32 |CHO.SE |OUT21 _TXD N3AB |N1AU |[INOB CHO0.D _RXDB
E_OUT LO4 X2F
P0.14 BCCUO. |LEDTS1 [LEDTSO [LEDTS1 |CCU80. |USICO_ USICO_ CAN.NO CCU81.1|POSIFO. |USICO_ |USICO_|USIC1_ CAN.NO
OUT7 |[.LINE6 |.COL1 |.COL1 |OUT31 |CH0.DO|CH0.SC _TXD N2AU (IN1B CHO0.DX |CHO.D |CH1.DX _RXDC
uTo LKOUT 0A X1A 5B
P0.15 BCCUO. |LEDTS1 [LEDTSO [LEDTS1 |[CCU80. [USICO_ |USICO_ CAN.NO CCU81.1|POSIFO0.|USICO_ USIC1_ |USIC1_ |CAN.NO
OuUT8 |[.LINE7 |.COLO |.COLO |[OUT30 |CHO0.DO |CH1.MC _TXD N3AU |IN2B CHO0.DX CH1.DX [CH1.DX | _RXDD
uTo LKOUT 0B 3B 4B
P1.0 BCCUO. |CCU40. [LEDTSO [LEDTS1|CCU80. |[ACMP1. [USICO_ |CCU81. |CAN.NO POSIFO.|USICO_ CAN.NO
OUTO [OUTO |.COLO |.COLA |OUTO00 |OUT CHO0.DO [OUTO00 |_TXD IN2A CHO0.DX _RXDG
uTo oc
P11 ERU1.P |CCU40. (LEDTSO [LEDTS1 [CCU80. [USICO_ |USICO_ |CCU81. |[CAN.NO POSIFO. [USICO_ [USICO_| USICO_ |CAN.NO
DOUT1 |OUT1 [.COL1 |.COLO |OUTO1l [CH0.DO|CH1.SE |OUTO1 |_TXD INIA CHO0.DX |CHO.D CH1.DX |_RXDH
uTo Loo oD X1D 2E
P1.2 ERU1.P |CCU40. [LEDTSO [LEDTS1|CCU80. |ACMP2. [USICO_ |CCU81. |CAN.N1 POSIFO. usICO_ CAN.N1
DOUT2 |OUT2 [.COL2 [.COL1 |[OUT10 |[OUT CH1.DO |[OUT10 |_TXD INOA CH1.DX _RXDG
uTo oB
P13 ERU1.P |CCU40. (LEDTSO [LEDTS1 [CCU80. [USICO_ |USICO_ |CCU81. |[CAN.N1 USICO_ |USICO_ |CAN.N1
DOUT3 |OUT3 |[.COL3 |[.COL2 |OUT1l [CH1.SC |CH1.DO|OUT11 |_TXD CH1.DX |CH1.DX | _RXDH
LKOUT |UTO 0A 1A
P14 ERU1.P |USICO_ [LEDTSO [LEDTS1|CCU80. |USICO_ [USICO_ |CCU81. |CCU41. usICo_ uUsICO_
DOUTO |CH1.SC |.COL4 [.COL3 |[OUT20 [CHO.SE |[CH1.SE |OUT20 |OUTO CHO0.DX CH1.DX
LKOUT LOO LO1 SE 5E
P15 ERU1.P |USICO_ (LEDTSO [BCCUO. [CCU80. [USICO_ |USICO_ |CCU81. |CCUA41. usICo_
DOUT1 |CHO.DO|.COLA |OUT1 |OUT21 |CHO.SE [CH1.SE |OUT21 |OUT1 CH1.DX
uTo LO1 LO2 5F
P1.6 ERU1.P |USICO_ [LEDTSO [USICO_ |BCCUO. |[USICO_ [USICO_ |CCU81. |CCU41. POSIF1.|USICO_
DOUT2 |CH1.DO|.COL5 [CHO.SC [OUT2 |[CHO.SE |[CH1.SE |[OUT30 |OUT2 IN2A CHO0.DX
uTo LKOUT LO2 LO3 5F
P17 BCCUO. |CCU40. |LEDTSO [LEDTS1 ACMP3. |[ERUL.P |CCU8L. |CCU41. POSIF1. |USIC1 UsIC1_
OuT8 |OUT3 |.COL6 |.COL4 ouT DOUT3 |0OUT31 |0UT3 INIA CHO0.DX CH1.DX
5B 2C
P18 BCCUO. |CCU40. (USIC1_ [VADCO. ACMP1. |[ERUL.P [CCU8L. POSIF1.|USIC1_ |USIC1_| usiC1_
OUTO [OUTO |CH1.SC |EMUX02| ouT DOUTO [0UT32 INOA CHO0.DX |CHO.D CH1.DX
LKOUT 3B X4B 1c
P2.0 ERUO.P |CCU40. [ERU0.G [LEDTS1 [CCU80. [USICO_ |USICO_ |CCU81. |[CAN.NO VADCO. USICO_ (USICO_| USICO_ |CAN.NO |ERUO0.0
DOUT3 |OUTO [OUT3 |[.COL5 |OUT20 [CH0.DO |CHO.SC |OUT20 |_TXD GOCH5 CHO0.DX |CHO.D CH1.DX |_RXDE |BO
uTo LKOUT OE X1E 2F
P2.1 ERUO.P |CCU40. [ERUO.G [LEDTS1|CCU80. [USICO_ |USICO_ |CCU81. |CAN.NO |ACMP2.1|VADCO. usICO_ USICO_ |USICO_ [CAN.NO [ERUO.1
DOUT2 |OUT1 |[OUT2 [.COL6 [OUT21 |[CHO.DO|CH1.SC |OUT21 |_TXD NP GOCH6 CHO0.DX CH1.DX |[CH1.DX |_RXDF |BO
uTo LKOUT OF 3A 4A
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Table 9 Port I/0 Functions (cont’d)
Function Outputs Inputs
ALT1 |ALT2 |ALT3 |ALT4 |ALT5 |ALT6 |ALT7 |ALT8 |ALT9 Input Input Input Input Input Input Input Input  [Input Input Input Input
P22 ACMP2.1|VADCO. ORCO.AI|USIC1_ USICO_ [USICO_([uSICO_ ERU0.0
NN GOCH7 N CH0.DX CH0.DX [CHO.D |CH1.DX B1
5E 3A X4A 5A
P2.3 VADCO. |ORC1.AIlUSIC1_ |USIC1_ |USIC1_ |USICO_[USICO_ [USICO_ ERUO.1
GICH5 |N CHO0.DX |CHO0.DX |CH1.DX |CH0.D |CH1.DX |CH1.DX B1
3E 4E 5C X5B  [3C 4c
P2.4 VADCO. |ORC2.AI|USIC1_ |USIC1_ |USICO_ |USICO_[USIC1_ (USICO_ ERUO0.0
GI1CH6 [N CH1.DX |[CH1.DX |CHO0.DX |CHO0.D [CHO0.DX |CH1.DX Al
3C 4ac 3B X4B 5F 5B
P2.5 VADCO. |ORC3.Al|USIC1_ USICO_ USICO_ |USICO_ ERUO.1
GICH7 |N CH1.DX CHO0.DX CH1.DX |[CH1.DX Al
5D 5D 3E 4E
P2.6 ACMPL1.1VADCO. ORCA4.AI|USIC1_ |USIC1_ |USICO_ |USICO_|USICO_ ERUO0.2
NN GOCHO N CH1.DX |[CH1.DX |CHO0.DX |CHO0.D [CH1.DX Al
3E 4E 3E X4E 5D
P2.7 ACMPL. VADCO. [ORC5.AI|USIC1_ usICO_ USICO_ |USICO_ ERUO0.3
NP GICH1 |N CH1.DX CHO0.DX CH1.DX |[CH1.DX Al
SE 5C 3D 4D
P28 ACMPO.1|VADCO. |VADCO. |ORC6.Al USICO_ [USICO_([uSICO_ ERUO0.3
NN GOCH1 |GICHO [N CH0.DX [CHO.D |CH1.DX B1
3D X4D  [5C
P2.9 ACMPO.IVADCO. |VADCO. |ORC7.Al usICo_ USICO_ |USICO_ ERUO0.3
NP GOCH2 [G1CH4 [N CHO0.DX CH1.DX |[CH1.DX BO
5A 3B 4B
P2.10 ERUO.P |CCU40. [ERUO.G [LEDTS1 [CCU80. |[ACMPO. |USICO_ CAN.N1 VADCO. |VADCO. USICO_ [USICO_[uSICO_ CAN.N1 |[ERUO.2
DOUT1 |OUT2 [OUT1 |.COL4 |OUT30 [OUT CH1.DO _TXD GOCH3 |G1CH2 CH0.DX [CHO.D |CH1.DX _RXDE (BO
uTo 3C X4C OF
P2.11 ERUO0.P |CCU40. [ERUO0.G [LEDTS1|CCU80. |USICO_ |USICO_ CAN.N1 |ACMP.R|VADCO. |VADCO. USICO_ |USICO_ [CAN.N1 ([ERUO.2
DOUTO |OUT3 |OUTO [.COL3 |[OUT31 [CH1.SC |CH1.DO _TXD EF GOCH4 |G1CH3 CH1.DX |[CH1.DX |_RXDF |B1
LKOUT [UTO OE 1E
P2.12 BCCUO. |VADCO. (USIC1_ (USIC1_ ACMP2. |USIC1_ |LEDTS2 ACMP3.I USIC1_ |USIC1_[USIC1_ [USIC1_ ERU1.3
OUT3  |[EMUX00|CHO0.SC |CH1.SC ouT CH1.DO |.COL6 NN CH0.DX [CHO.D |CH1.DX |CH1.DX A2
LKOUT |LKOUT uTo 3A X4A oc 1B
P2.13 BCCUO. |CCU40. (USIC1_ |CCu81. VADCO. [USIC1_ |CCU81. |CCU41. |ACMP3.I uUsIC1_ usIC1_ ERU1.3
OuUT4 |OUT3 |CHO.MC|OUT31 EMUX01|CH1.DO |OUT33 |OUT3 |NP CHO0.DX CH1.DX A3
LKOUT uTo 5A oD
P3.0 BCCUO. |USIC1_ (USIC1_ [LEDTS2|CCU80. |[ACMP1. |USIC1_ |CCUS81. |CCU41. |[BCCUO. |CCU41.1|CCU41.1|CCU41.1|CCU41.1|CCU81.1|CCU81.1|CCU81.[USIC1_ |USIC1_ |CCU81.I|ERUL.0
OUTO |CH1.DO|CH1.SC |.COLA [OUT21 |OUT CHO.SE |OUT21 |OUTO |TRAPIN [NOAA |N1AA |N2AA |N3AA |NOAA [N1AA [IN2AA |CH1.DX |CH1.DX [N3AA (Al
uTo LKOUT Lo1 C OE 1D
P3.1 BCCUO. |USIC1_ LEDTS2 |CCU80. |ACMP3. |USIC1_ [CCU8L. |CCU41. USIC1_|UsSIC1_ ERUL.1
OUT1 |CH1.DO .COLO |OuUT20 (OUT CHO.SE |[OUT20 |OUT1 CHO.D [CH1.DX Al
uTo LOO X2F OF
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Table 10 Hardware 1/O Controlled Functions
Function Outputs Outputs Inputs Inputs Pull Control Pull Control Pull Control Pull Control
HWOO0 HWO1 HWIO HWI1 HWO_PD HWO_PU HW1_PD HW1_PU
P44 LEDTS2. LEDTS2.TSINO LEDTS2.TSINO Reserved for LEDTS | Reserved for LEDTS | Reserved for LEDTS Scheme B:
EXTENDEDO Scheme A: Scheme A: pull-up enabled and pull-down disabled, and
pull-down disabled pull-down enabled vice versa
P45 LEDTS2. LEDTS2.TSINL LEDTS2.TSINL always always
EXTENDED1
P4.6 LEDTS2. LEDTS2.TSIN2 LEDTS2.TSIN2
EXTENDED2
P47 LEDTS2. LEDTS2.TSIN3 LEDTS2.TSIN3
EXTENDED3
P4.8 LEDTS2. LEDTS2.TSIN4 LEDTS2.TSIN4
EXTENDED4
P4.9 LEDTS2. LEDTS2.TSINS LEDTS2.TSINS
EXTENDEDS5
P4.10 LEDTS2. LEDTS2.TSIN6 LEDTS2.TSIN6
EXTENDED6
P4.11 LEDTS2. LEDTS2.TSIN7 LEDTS2.TSIN7
EXTENDED7
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Electrical Parameter

Table 16 Input/Output Characteristics (Operating Conditions apply) (cont'd)

Parameter Symbol Limit Values |Unit |Test Conditions
Min. Max.

Maximum currentinto | lyypp; SR |- 520 mA

Voop (VQFN6G4,

LQFP64)

Maximum currentinto | lyypp, SR |- 390 mA

Voop (VQFN48)

Maximum currentinto | lyypps SR |— 260 mA

Vooe (VQFN40)

Maximum current out of | l,,yss; SR |- 390 mA

Vss (VQFN64, LQFP64)

Maximum current out of | l,,yss» SR |- 260 |mA

Vss (VQFN48)

Maximum current out of | lj,yss3 SR |— 260 mA

Vss (VQFN40)

1) Rise/Fall time parameters are taken with 10% - 90% of supply.
2) Additional rise/fall time valid for C_ = 50 pF - C_ = 100 pF @ 0.150 ns/pF at 5 V supply voltage.

3) Additional rise/fall time valid for C_ = 50 pF - C_ = 100 pF @ 0.205 ns/pF at 3.3 V supply voltage.
4) Additional rise/fall time valid for C, = 50 pF - C, = 100 pF @ 0.445 ns/pF at 1.8 V supply voltage.
5) Additional rise/fall time valid for C, = 50 pF - C, = 100 pF @ 0.225 ns/pF at 5 V supply voltage.

6) Additional rise/fall time valid for C, = 50 pF - C, = 100 pF @ 0.288 ns/pF at 3.3 V supply voltage.
7) Additional rise/fall time valid for C_ = 50 pF - C_ = 100 pF @ 0.588 ns/pF at 1.8 V supply voltage.

8) Hysteresis is implemented to avoid meta stable states and switching due to internal ground bounce. It cannot
be guaranteed that it suppresses switching due to external system noise.

9) An additional error current (l,;) will flow if an overload current flows through an adjacent pin.

10) However, for applications with strict low power-down current requirements, it is mandatory that no active
voltage source is supplied at any GPIO pin when Ve is powered off.

Data Sheet
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Electrical Parameter

3.2.2 Analog to Digital Converters (ADC)

Table 17 shows the Analog to Digital Converter (ADC) characteristics.

Note: These parameters are not subject to production test, but verified by design and/or
characterization.

Table 17 ADC Characteristics (Operating Conditions apply)”

Parameter Symbol Values Unit | Note / Test Condition
Min. |Typ. | Max.
Supply voltage range | Vpp iy 2.0 - 3.0 V | SHSCFG.AREF = 11g;
(internal reference) |SR CALCTR.CALGNSTC =
0C,, for gy, = 32 MHz,
12,, for fg, = 48 MHz
3.0 - 55 \Y, SHSCFG.AREF = 104
Supply voltagerange |Vpp o |3.0 - 55 \% SHSCFG.AREF = 004
(external reference) |SR
Analog input voltage |V, SR | Vggp |- Voo |V
range -0.05 +0.05
Auxiliary analog Veereno | Vssp |— 1.0 \Y GOCHO
reference ground® | SR -0.05
Vssp |— 0.2 \Y, G1CHO
-0.05
Internal reference VeerinT 5 \%
voltage (full scale CC
value)
Switched Cans - 1.2 |2 pF | GNCTRxz.GAINy = 00g
capacitance of an CcC (unity gain)
analog input - 1.2 |2 pF | GNCTRxz.GAINy = 01,
(gain g1)
- 45 |6 pF | GNCTRxz.GAINy = 10g4
(gain g2)
- 45 |6 pF | GNCTRxz.GAINy =11,
(gain g3)
Total capacitance of |Canr - - 10 pF
an analog input CcC
Total capacitance of |Cugerr |- - 10 pF
the reference input | CC
Data Sheet 50 V1.3, 2016-10
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Electrical Parameter

External Clock
Source
Direct Input Mode

e

not connected O

A

\%

VIHBX_max
put gl Nolta9®
n

ViHBX_min -
VILBX_max

Vss 4
VILBXﬁm\n

»
t
Figure 16  Oscillator in Direct Input Mode
Data Sheet 59 V1.3, 2016-10
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Table 22 RTC_XTAL Parameters

Electrical Parameter

Parameter Symbol Values Unit | Note/
Min. | Typ. Max. Test Condition
Input frequency fosc SR |- 32.768 | - kHz
Oscillator start-up toscs - 5 S
time? cc
Input voltage at Vi SR |-0.3 - 15 \Y
RTC_XTAL1
Input amplitude (peak- |Vppyx SR [0.2 - 1.2 \Y
to-peak) at

RTC_XTAL12?

1) toges is defined from the moment the oscillator is enabled by the user with SCU_ANAOSCLPCTRL.MODE
until the oscillations reach an amplitude at RTC_XTAL1 of 0.9 * Vpy.

2) The external oscillator circuitry must be optimized by the customer and checked for negative resistance and
amplitude as recommended and specified by crystal suppliers.

3) If the shaper unit is enabled and not bypassed.

Data Sheet
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Electrical Parameter

Figure 17 shows typical graphs for active mode supply current for Vppp = 5V, Vppp =
3.3V, Vppp = 1.8 V across different clock frequencies.

16.0

14.0

V/

12.0 //

10.0
// = |DDPAE 5V / 3.3V

1 (mA) 8.0
6.0 «====|DDPAE 1.8V
4.0 @ |DDPAD 5V /3.3V /1.8V
2.0 -
0.0

1/1  8/16 16/32 24/48 48/%
MCLK / PCLK (MHz)

Condition:
1. TA=+25°C

Figure 17 Active mode, a) peripherals clocks enabled, b) peripherals clocks
disabled: Supply current Iy, Over supply voltage Vo for different
clock frequencies

Data Sheet 64 V1.3, 2016-10
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Electrical Parameter
10) Active current is measured with: module enabled, MCLK=48 MHz, time-out mode; WLB = 0, WUB =
0x00008000; WDT serviced every 1 s
11) Active current is measured with: module enabled, MCLK=48 MHz, Periodic interrupt enabled

12) Active current is measured with: module enabled, MCLK=48 MHz, running at 20 MHz baudrate generator, 1
node activated, 1 transmit and 1 receive object active.

Data Sheet 67 V1.3, 2016-10
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3.2.8 Flash Memory Parameters

Note: These parameters are not subject to production test, but verified by design and/or

characterization.
Table 25 Flash Memory Parameters
Parameter Symbol Values Unit Note /
Min. | Typ. | Max. Test Condition
Erase time per terase CC 6.8 |71 |7.6 ms
page / sector
Program time per tpser CC 102 |152 |204 |ps
block
Wake-Up time twu CC - 32.2 |- us
Read time per word |t, CC - 50 |- ns
Data Retention Time |tgzer CC 10 |- - years |Max. 100 erase /
program cycles
Flash Wait States ¥ | Nyyspiasy CC fuclk = 8 MHz

fucLk = 16 MHz
fucLk = 32 MHz
fucLk = 48 MHz

Erase Cycles Neeye CC - - 5*10* | cycles | Sum of page and
sector erase cycles

N PR, OO
NN O
W[IN|F,| O

Total Erase Cycles Nigcye CC |- - 2*10° | cycles

1) Flash wait states are automatically inserted by the Flash module during memory read when needed. Typical

values are calculated from the execution of the Dhrystone benchmark program.
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3.3 AC Parameters

3.3.1 Testing Waveforms

Voop {f

90%

Figure 20 Rise/Fall Time Parameters

VDDP

Vopp/ 2 —a——— Test Points —— Vopp/2

VSS

Figure 21 Testing Waveform, Output Delay

Timing
Reference
Points

Figure 22 Testing Waveform, Output High Impedance

Vioap +0.1V

Viono - 0.1V
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Table 26 Power-Up and Supply Threshold Parameters (Operating Conditions
apply) (cont'd)
Parameter Symbol Values Unit |Note/
Min. Typ. | Max. Test Condition

Vppp brownout reset | Vpppgo CC | 1.55 162 |1.75 |V calibrated, before

voltage user code starts
running

Vppp Voltage to Vppppa CC |- 10 |- \Y,

ensure defined pad

states

Start-up time from tssw SR - 260 |- us Time to the first

power-on reset user code
instruction®

BMI program time tswi SR - 8.25 |- ms | Time taken from a
user-triggered
system reset after
BMI installation is
is requested

1) A capacitor of at least 100 nF has to be added between V,, and Vggp to fulfill the requirement as stated for

this parameter.

2) Valid for a 100 nF buffer capacitor connected to supply pin where current from capacitor is forwarded only to
the chip. A larger capacitor value has to be chosen if the power source sink a current.

3) This values does not include the ramp-up time. During startup firmware execution, MCLK is running at 48 MHz
and the clocks to peripheral as specified in register CGATSTATO are gated.

50V — —
VDDP
Figure 23 Supply Threshold Parameters
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3.3.3 On-Chip Oscillator Characteristics
Table 27 provides the characteristics of the 96 MHz digital controlled oscillator DCO1.

Note: These parameters are not subject to production test, but verified by design and/or
characterization.

Table 27 96 MHz DCO1 Characteristics (Operating Conditions apply)

Parameter Symbol Limit Values Unit | Test Conditions

Min. | Typ | Max.

Nominal frequency |fyom CC |- 9% |- MHz | under nominal
conditions® after trimming

Accuracy with Af+x CC |-0.3 |- 0.3 |% |with respect to fyou(typ),

adjustmentbased on over temperature

XTAL as reference (-40 °C to 105 °C)

Accuracy Af; CC |-1.7 |- 3.4 |% | with respect to fyou(typ),

over temperature

(0 °C to 85 °C)

-39 |- 40 |% |with respect to fyou(typ),
over temperature

(-40 °C to 105 °C)

1) The deviation is relative to the factory trimmed frequency at nominal Vpp and T, = + 25 °C.

Table 28 provides the characteristics of the 32 kHz digital controlled oscillator DCO2.

Table 28 32 kHz DCO2 Characteristics (Operating Conditions apply)
Parameter Symbol Limit Values Unit | Test Conditions

Min. |Typ. |Max.

Nominal frequency |fyow CC |- 32.75 |- kHz | under nominal
conditionsY after trimming

Accuracy Afr CC|-1.7 |- 3.4 |% |with respect to fyou(typ),
over temperature

(0 °C to 85 °C)

-39 |- 4.0 |% |with respect to fyou(typ),
over temperature

(-40 °C to 105 °C)Y

1) The deviation is relative to the factory trimmed frequency at nominal Vppc and T, = + 25 °C.
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Master Mode Timing
— tl |——— — tz
ggﬁgxompm Inactive! Active Inactive
Clock Output ZFirstTransmit x Receive Transmit x Last Receive
SCLKOUT Edge Edge Edge Edge
— ts t3
Data Output ’
DOUT[3:0] .
Data Input - - Data o o = o Daia ——
DXODX[5:3] o m e VA A VAN A
Slave Mode Timing
tio = — 1,
g;lze(:t InpUt Inactive, Active ) Inactive
Clock Input First Transmit / Transmit \ Last Receive
DX1 Edge Edge Edge
— - —— t12 [
— g -
- - - - - - - - - - - - .- - -
Data Input " Data a N Data 2
DXODX[5:3] o e VAT e \VAD A
— - [14 — t“
Data Output
DOUT[3:0]
Transmit Edge: with this clock edge transmit data is shifted to transmit data output
Receive Edge: with this clock edge receive data at receive data input is latched
Drawn for BRGH.SCLKCFG = 00g. Also valid for for SCLKCFG = 01g with inverted SCLKOUT signal
USIC_SSC_TMGX.VSD
Figure 25 USIC - SSC Master/Slave Mode Timing

Note: This timing diagram shows a standard configuration, for which the slave select
signal is low-active, and the serial clock signal is not shifted and not inverted.
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