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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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2 Block diagram

Figure 1 shows a top-level block diagram of the SPC560B54/6x.

Figure 1. SPC560B54/6x block diagram
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3.3 Pad configuration during standby mode exit

Pad configuration (input buffer enable, pull enable) for low-power wakeup pads is controlled 
by both the SIUL and WKPU modules. During standby exit, all low power pads 
PA[0,1,2,4,15], PB[1,3,8,9,10](a), PC[7,9,11], PD[0,1], PE[0,9,11], PF[9,11,13](b), 
PG[3,5,7,9](b), PI[1,3](c) are configured according to their respective configuration done in 
the WKPU module. All other pads will have the same configuration as expected after a 
reset.

The TDO pad has been moved into the STANDBY domain in order to allow low-power 
debug handshaking in STANDBY mode. However, no pull-resistor is active on the TDO pad 
while in STANDBY mode. At this time the pad is configured as an input. When no debugger 
is connected the TDO pad is floating causing additional current consumption.

To avoid the extra consumption TDO must be connected. An external pull-up resistor in the 
range of 47–100 kOhms should be added between the TDO pin and VDD. Only if the TDO 
pin is used as an application pin and a pull-up cannot be used should a pull-down resistor 
with the same value be used instead between the TDO pin and GND.

3.4 Voltage supply pins

Voltage supply pins are used to provide power to the device. Three dedicated 
VDD_LV/VSS_LV supply pairs are used for 1.2 V regulator stabilization.

          

a. PB[8, 9] ports have wakeup functionality in all modes except STANDBY.

b. PF[9,11,13], PG[3,5,7,9], PI[1,3] are not available in the 100-pin LQFP.

c. PI[1,3] are not available in the 144-pin LQFP.

Table 4. Voltage supply pin descriptions 

Port pin Function
Pin number

LQFP100 LQFP144 LQFP176 LBGA208

VDD_HV Digital supply voltage 15, 37, 70, 84
19, 51, 100, 

123
6, 27, 59, 85, 

124, 151

C2, D9, E16, 
G13, H3, N4, 

N9, R5

VSS_HV Digital ground
14, 16, 35, 

69, 83
18, 20, 49, 

99, 122
7, 26, 28, 57, 
86, 123, 150

G7, G8, G9, 
G10, H7, H8, 
H9, H10, J7, 
J8, J9, J10, 
K7, K8, K9, 

K10

VDD_LV

1.2 V decoupling pins. Decoupling 
capacitor must be connected 
between these pins and the 
nearest VSS_LV pin.(1)

19, 32, 85 23, 46, 124 31, 54, 152 D8, K4, P7

VSS_LV

1.2 V decoupling pins. Decoupling 
capacitor must be connected 
between these pins and the 
nearest VDD_LV pin.(1)

18, 33, 86 22, 47, 125 30, 55, 153 C8, J2, N7
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PA[4] PCR[4]

AF0

AF1

AF2

AF3

—

—

GPIO[4]

E0UC[4]

—

CS0_1

LIN5RX

WKPU[9](5)

SIUL

eMIOS_0

—

DSPI_1

LINFlex_5

WKPU

I/O

I/O

—

I/O

I

I

S Tristate 29 43 51 N6

PA[5] PCR[5]

AF0

AF1

AF2

AF3

GPIO[5]

E0UC[5]

LIN4TX

—

SIUL

eMIOS_0

LINFlex_4

—

I/O

I/O

O

—

M Tristate 79 118 146 C11

PA[6] PCR[6]

AF0

AF1

AF2

AF3

—

—

GPIO[6]

E0UC[6]

—

CS1_1

EIRQ[1]

LIN4RX

SIUL

eMIOS_0

—

DSPI_1

SIUL

LINFlex_4

I/O

I/O

—

O

I

I

S Tristate 80 119 147 D11

PA[7] PCR[7]

AF0

AF1

AF2

AF3

—

—

GPIO[7]

E0UC[7]

LIN3TX

—

EIRQ[2]

ADC1_S[1]

SIUL

eMIOS_0

LINFlex_3

—

SIUL

ADC_1

I/O

I/O

O

—

I

I

J Tristate 71 104 128 D16

Table 6. Functional port pin descriptions (continued)

Port pin PCR

A
lt

er
n

at
e 

fu
n

ct
io

n
(1

)

Function Peripheral

I/O
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) Pin number

LQFP
100

LQFP
144

LQFP
176

LBGA
208(4)
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PE[5] PCR[69]

AF0

AF1

AF2

AF3

GPIO[69]

E0UC[21]

CS0_1

MA[2]

SIUL

eMIOS_0

DSPI_1

ADC_0

I/O

I/O

I/O

O

M Tristate 94 133 161 C6

PE[6] PCR[70]

AF0

AF1

AF2

AF3

—

GPIO[70]

E0UC[22]

CS3_0

MA[1]

EIRQ[22]

SIUL

eMIOS_0

DSPI_0

ADC_0

SIUL

I/O

I/O

O

O

I

M Tristate 95 139 167 B5

PE[7] PCR[71]

AF0

AF1

AF2

AF3

—

GPIO[71]

E0UC[23]

CS2_0

MA[0]

EIRQ[23]

SIUL

eMIOS_0

DSPI_0

ADC_0

SIUL

I/O

I/O

O

O

I

M Tristate 96 140 168 C4

PE[8] PCR[72]

AF0

AF1

AF2

AF3

GPIO[72]

CAN2TX

E0UC[22]

CAN3TX

SIUL

FlexCAN_2

eMIOS_0

FlexCAN_3

I/O

O

I/O

O

M Tristate 9 13 21 G2

PE[9] PCR[73]

AF0

AF1

AF2

AF3

—

—

—

GPIO[73]

—

E0UC[23]

—

WKPU[7](5)

CAN2RX

CAN3RX

SIUL

—

eMIOS_0

—

WKPU

FlexCAN_2

FlexCAN_3

I/O

—

I/O

—

I

I

I

S Tristate 10 14 22 G1

Table 6. Functional port pin descriptions (continued)
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) Pin number

LQFP
100

LQFP
144

LQFP
176

LBGA
208(4)



P
a

c
ka

g
e p

in
o

u
ts

 a
n

d
 s

ig
n

a
l d

e
s

crip
tio

n
s

S
P

C
5

60
B

5
4

x/6
x

3
8/1

33
D

o
cID

1
513

1 R
ev 9

PE[10] PCR[74]

AF0

AF1

AF2

AF3

—

GPIO[74]

LIN3TX

CS3_1

E1UC[30]

EIRQ[10]

SIUL

LINFlex_3

DSPI_1

eMIOS_1

SIUL

I/O

O

O

I/O

I

S Tristate 11 15 23 G3

PE[11] PCR[75]

AF0

AF1

AF2

AF3

—

—

GPIO[75]

E0UC[24]

CS4_1

—

LIN3RX

WKPU[14](5)

SIUL

eMIOS_0

DSPI_1

—

LINFlex_3

WKPU

I/O

I/O

O

—

I

I

S Tristate 13 17 25 H2

PE[12] PCR[76]

AF0

AF1

AF2

AF3

—

—

—

GPIO[76]

—

E1UC[19](12)

—

EIRQ[11]

SIN_2

ADC1_S[7]

SIUL

—

eMIOS_1

—

SIUL

DSPI_2

ADC_1

I/O

—

I/O

—

I

I

I

J Tristate 76 109 133 C14

PE[13] PCR[77]

AF0

AF1

AF2

AF3

GPIO[77]

SOUT_2

E1UC[20]

—

SIUL

DSPI_2

eMIOS_1

—

I/O

O

I/O

—

S Tristate — 103 127 D15

Table 6. Functional port pin descriptions (continued)

Port pin PCR
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LQFP
100

LQFP
144

LQFP
176

LBGA
208(4)
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PG[15] PCR[111]

AF0

AF1

AF2

AF3

—

GPIO[111]

E1UC[1]

—

—

LIN8RX

SIUL

eMIOS_1

—

—

LINFlex_8

I/O

I/O

—

—

I

M Tristate — 111 135 B13

Port H

PH[0] PCR[112]

AF0

AF1

AF2

AF3

—

GPIO[112]

E1UC[2]

—

—

SIN_1

SIUL

eMIOS_1

—

—

DSPI_1

I/O

I/O

—

—

I

M Tristate — 93 117 F13

PH[1] PCR[113]

AF0

AF1

AF2

AF3

GPIO[113]

E1UC[3]

SOUT_1

—

SIUL

eMIOS_1

DSPI_1

—

I/O

I/O

O

—

M Tristate — 94 118 F14

PH[2] PCR[114]

AF0

AF1

AF2

AF3

GPIO[114]

E1UC[4]

SCK_1

—

SIUL

eMIOS_1

DSPI_1

—

I/O

I/O

I/O

—

M Tristate — 95 119 F16

PH[3] PCR[115]

AF0

AF1

AF2

AF3

GPIO[115]

E1UC[5]

CS0_1

—

SIUL

eMIOS_1

DSPI_1

—

I/O

I/O

I/O

—

M Tristate — 96 120 F15

Table 6. Functional port pin descriptions (continued)
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) Pin number

LQFP
100

LQFP
144

LQFP
176

LBGA
208(4)
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PH[4] PCR[116]

AF0

AF1

AF2

AF3

GPIO[116]

E1UC[6]

—

—

SIUL

eMIOS_1

—

—

I/O

I/O

—

—

M Tristate — 134 162 A6

PH[5] PCR[117]

AF0

AF1

AF2

AF3

GPIO[117]

E1UC[7]

—

—

SIUL

eMIOS_1

—

—

I/O

I/O

—

—

S Tristate — 135 163 B6

PH[6] PCR[118]

AF0

AF1

AF2

AF3

GPIO[118]

E1UC[8]

—

MA[2]

SIUL

eMIOS_1

—

ADC_0

I/O

I/O

—

O

M Tristate — 136 164 D5

PH[7] PCR[119]

AF0

AF1

AF2

AF3

GPIO[119]

E1UC[9]

CS3_2

MA[1]

SIUL

eMIOS_1

DSPI_2

ADC_0

I/O

I/O

O

O

M Tristate — 137 165 C5

PH[8] PCR[120]

AF0

AF1

AF2

AF3

GPIO[120]

E1UC[10]

CS2_2

MA[0]

SIUL

eMIOS_1

DSPI_2

ADC_0

I/O

I/O

O

O

M Tristate — 138 166 A5

PH[9](10) PCR[121]

AF0

AF1

AF2

AF3

GPIO[121]

—

TCK

—

SIUL

—

JTAGC

—

I/O

—

I

—

S
Input, 

weak pull-
up

88 127 155 B8

Table 6. Functional port pin descriptions (continued)

Port pin PCR
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Function Peripheral

I/O
 d
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(2

)

P
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d
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yp
e

R
E

S
E

T

co
n

fi
g

u
ra

ti
o

n
(3

) Pin number

LQFP
100

LQFP
144

LQFP
176

LBGA
208(4)
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3.8 Nexus 2+ pins

In the LBGA208 package, eight additional debug pins are available (see Table 7).

          

Table 7. Nexus 2+ pin descriptions 

Port pin Function
I/O

direction
Pad type

Function 
after reset

Pin number

LQFP
100

LQFP
144

LBGA
208(1)

MCKO Message clock out O F — — — T4

MDO0 Message data out 0 O M — — — H15

MDO1 Message data out 1 O M — — — H16

MDO2 Message data out 2 O M — — — H14

MDO3 Message data out 3 O M — — — H13

EVTI Event in I M Pull-up — — K1

EVTO Event out O M — — — L4

MSEO Message start/end out O M — — — G16

1. LBGA208 available only as development package for Nexus2+.
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Equation 2 PD = K / (TJ + 273 °C)

Therefore, solving equations <Cross Refs>1 and <Cross Refs>2:

Equation 3 K = PD x (TA + 273 °C) + RJA x PD
2

Where: 

K is a constant for the particular part, which may be determined from Equation 3 
by measuring PD (at equilibrium) for a known TA. Using this value of K, the values 
of PD and TJ may be obtained by solving equations Equation 1 and Equation 2 
iteratively for any value of TA.

4.6 I/O pad electrical characteristics

4.6.1 I/O pad types

The device provides four main I/O pad types depending on the associated alternate 
functions:

 Slow pads—are the most common pads, providing a good compromise between 
transition time and low electromagnetic emission.

 Medium pads—provide transition fast enough for the serial communication channels 
with controlled current to reduce electromagnetic emission.

 Fast pads—provide maximum speed. These are used for improved Nexus debugging 
capability.

 Input only pads—are associated with ADC channels and 32 kHz low power external 
crystal oscillator providing low input leakage.

Medium and Fast pads can use slow configuration to reduce electromagnetic emission, at 
the cost of reducing AC performance.

4.6.2 I/O input DC characteristics

Table 16 provides input DC electrical characteristics as described in Figure 6.
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Figure 6. I/O input DC electrical characteristics definition

          

VIL

VIN

VIH

PDIx = ‘1

VDD

VHYS

(GPDI register of SIUL)

PDIx = ‘0’

Table 16. I/O input DC electrical characteristics 

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

VIH SR P
Input high level CMOS (Schmitt 
Trigger)

— 0.65VDD — VDD + 0.4

VVIL SR P
Input low level CMOS (Schmitt 
Trigger)

— 0.4 — 0.35VDD

VHYS CC C
Input hysteresis CMOS (Schmitt 
Trigger)

— 0.1VDD — —

ILKG CC

D

Digital input leakage
No injection on 
adjacent pin

TA = 40 °C — 2 200

nA

D TA = 25 °C — 2 200

D TA = 85 °C — 5 300

D TA = 105 °C — 12 500

P TA = 125 °C — 70 1000

WFI
(2) SR P Wakeup input filtered pulse — — — 40 ns

WNFI
(2

) SR P Wakeup input not filtered pulse — 1000 — — ns

1. VDD = 3.3 V ± 10% / 5.0 V ± 10%, TA = 40 to 125 °C, unless otherwise specified.

2. In the range from 40 to 1000 ns, pulses can be filtered or not filtered, according to operating temperature and voltage.
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Figure 7. Start-up reset requirements

Figure 8. Noise filtering on reset signal

VIL

VDD

device reset forced by RESET

VDDMIN

RESET

VIH

device start-up phase 

VRESET

VIL

VIH

VDD

filtered by
 hysteresis

filtered by
 lowpass filter

WFRST

WNFRST

hw_rst

‘1’

‘0’
filtered by
 lowpass filter

WFRST

unknown reset
state device under hardware reset
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4.8 Power management electrical characteristics

4.8.1 Voltage regulator electrical characteristics

The device implements an internal voltage regulator to generate the low voltage core supply 
VDD_LV from the high voltage ballast supply VDD_BV. The regulator itself is supplied by the 
common I/O supply VDD. The following supplies are involved:

 HV: High voltage external power supply for voltage regulator module. This must be 
provided externally through VDD power pin.

 BV: High voltage external power supply for internal ballast module. This must be 
provided externally through VDD_BV power pin. Voltage values should be aligned with 
VDD.

 LV: Low voltage internal power supply for core, FMPLL and Flash digital logic. This is 
generated by the internal voltage regulator but provided outside to connect stability 
capacitor. It is further split into four main domains to ensure noise isolation between 
critical LV modules within the device:

– LV_COR: Low voltage supply for the core. It is also used to provide supply for 
FMPLL through double bonding.

– LV_CFLA: Low voltage supply for code flash module. It is supplied with dedicated 
ballast and shorted to LV_COR through double bonding.

– LV_DFLA: Low voltage supply for data flash module. It is supplied with dedicated 
ballast and shorted to LV_COR through double bonding.

– LV_PLL: Low voltage supply for FMPLL. It is shorted to LV_COR through double 
bonding.

Figure 9. Voltage regulator capacitance connection
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4.8.2 Low voltage detector electrical characteristics

The device implements a power-on reset (POR) module to ensure correct power-up 
initialization, as well as five low voltage detectors (LVDs) to monitor the VDD and the VDD_LV 
voltage while device is supplied:

 POR monitors VDD during the power-up phase to ensure device is maintained in a safe 
reset state (refer to RGM Destructive Event Status (RGM_DES) Register flag F_POR 
in device reference manual)

 LVDHV3 monitors VDD to ensure device reset below minimum functional supply (refer 
to RGM Destructive Event Status (RGM_DES) Register flag F_LVD27 in device 
reference manual)

 LVDHV3B monitors VDD_BV to ensure device reset below minimum functional supply 
(refer to RGM Destructive Event Status (RGM_DES) Register flag F_LVD27_VREG in 
device reference manual)

 LVDHV5 monitors VDD when application uses device in the 5.0 V ± 10% range (refer to 
RGM Functional Event Status (RGM_FES) Register flag F_LVD45 in device reference 
manual)

 LVDLVCOR monitors power domain No. 1 (refer to RGM Destructive Event Status 
(RGM_DES) Register flag F_LVD12_PD1 in device reference manual)

 LVDLVBKP monitors power domain No. 0 (refer to RGM Destructive Event Status 
(RGM_DES) Register flag F_LVD12_PD0 in device reference manual)

Note: When enabled, power domain No. 2 is monitored through LVDLVBKP.

1. VDD = 3.3 V ± 10% / 5.0 V ± 10%, TA = 40 to 125 °C, unless otherwise specified.

2. This capacitance value is driven by the constraints of the external voltage regulator supplying the VDD_BV voltage. A typical 
value is in the range of 470 nF.

3. This value is acceptable to guarantee operation from 4.5 V to 5.5 V.

4. External regulator and capacitance circuitry must be capable of providing IDD_BV while maintaining supply VDD_BV in 
operating range.

5. In-rush average current is seen only for short time during power-up and on standby exit (maximum 20 µs, depending on 
external capacitances to be loaded).

6. The duration of the in-rush current depends on the capacitance placed on LV pins. BV decoupling capacitors must be sized 
accordingly. Refer to IMREG value for minimum amount of current to be provided in cc.
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Figure 10. Low voltage detector vs reset

          

4.9 Power consumption

Table 28 provides DC electrical characteristics for significant application modes. These 
values are indicative values; actual consumption depends on the application.

VDD

VLVDHVxH

RESET

VLVDHVxL

Table 27. Low voltage detector electrical characteristics

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

VPORUP SR P Supply for functional POR module

TA = 25 °C,

after trimming

1.0 — 5.5

V

VPORH CC P Power-on reset threshold 1.5 — 2.6

VLVDHV3H CC T LVDHV3 low voltage detector high threshold — — 2.95

VLVDHV3L CC P LVDHV3 low voltage detector low threshold 2.6 — 2.9

VLVDHV3BH CC P LVDHV3B low voltage detector high threshold — — 2.95

VLVDHV3BL CC P LVDHV3B low voltage detector low threshold 2.6 — 2.9

VLVDHV5H CC T LVDHV5 low voltage detector high threshold — — 4.5

VLVDHV5L CC P LVDHV5 low voltage detector low threshold 3.8 — 4.4

VLVDLVCORL CC P LVDLVCOR low voltage detector low threshold 1.08 — 1.16

VLVDLVBKPL CC P LVDLVBKP low voltage detector low threshold 1.08 — 1.16

1. VDD = 3.3 V ± 10% / 5.0 V ± 10%, TA = 40 to 125 °C, unless otherwise specified.
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Therefore it is recommended that the user apply EMC software optimization and 
prequalification tests in relation with the EMC level requested for the application.

 Software recommendations The software flowchart must include the management of 
runaway conditions such as:

– Corrupted program counter

– Unexpected reset

– Critical data corruption (control registers...)

 Prequalification trials Most of the common failures (unexpected reset and program 
counter corruption) can be reproduced by manually forcing a low state on the reset pin 
or the oscillator pins for 1 second.

To complete these trials, ESD stress can be applied directly on the device. When 
unexpected behavior is detected, the software can be hardened to prevent 
unrecoverable errors occurring (see application note Software Techniques For 
Improving Microcontroller EMC Performance (AN1015)).

4.11.2 Electromagnetic interference (EMI)

The product is monitored in terms of emission based on a typical application. This emission 
test conforms to the IEC61967-1 standard, which specifies the general conditions for EMI 
measurements.

          

4.11.3 Absolute maximum ratings (electrical sensitivity)

Based on two different tests (ESD and LU) using specific measurement methods, the 
product is stressed in order to determine its performance in terms of electrical sensitivity.

Table 34. EMI radiated emission measurement(1)(2)

Symbol C Parameter Conditions
Value

Unit
Min Typ Max

— SR — Scan range —
0.15

0
1000 MHz

fCPU SR — Operating frequency — — 64 — MHz

VDD_LV SR —
LV operating 
voltages

— — 1.28 — V

SEMI CC T Peak level

VDD =  5 V, 
TA = 25 °C,
LQFP144 package

Test conforming to 
IEC 61967-2,

fOSC = 8 MHz/fCPU = 
64 MHz

No PLL frequency 
modulation

— — 18
dBµ

V

± 2% PLL frequency

modulation
— — 14

dBµ
V

1. EMI testing and I/O port waveforms per IEC 61967-1, -2, -4.

2. For information on conducted emission and susceptibility measurement (norm IEC 61967-4), please contact your local 
marketing representative.
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4.15 Fast internal RC oscillator (16 MHz) electrical characteristics

The device provides a 16 MHz main internal RC oscillator. This is used as the default clock 
at the power-up of the device.

          

Table 41. FMPLL electrical characteristics 

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

fPLLIN SR — FMPLL reference clock(2) — 4 — 64 MHz

PLLIN SR —
FMPLL reference clock duty 
cycle(2) — 40 — 60 %

fPLLOUT CC P FMPLL output clock frequency — 16 — 64 MHz

fVCO
(3) CC

P
VCO frequency without 
frequency modulation

— 256 — 512

MHz

P
VCO frequency with frequency 
modulation

— 245.76 — 532.48

fCPU SR — System clock frequency — — — 64 MHz

fFREE CC P Free-running frequency — 20 — 150 MHz

tLOCK CC P FMPLL lock time Stable oscillator (fPLLIN = 16 MHz) 40 100 µs

tSTJIT CC — FMPLL short term jitter(4) fsys maximum –4 — 4 %

tLTJIT CC — FMPLL long term jitter fPLLCLK at 64 MHz, 4000 cycles — — 10 ns

IPLL CC C FMPLL consumption TA = 25 °C — — 4 mA

1. VDD = 3.3 V ± 10% / 5.0 V ± 10%, TA = 40 to 125 °C, unless otherwise specified

2. PLLIN clock retrieved directly from FXOSC clock. Input characteristics are granted when oscillator is used in functional 
mode. When bypass mode is used, oscillator input clock should verify fPLLIN and PLLIN.

3. Frequency modulation is considered ± 4%.

4. Short term jitter is measured on the clock rising edge at cycle n and n+4.

Table 42. Fast internal RC oscillator (16 MHz) electrical characteristics 

Symbol C Parameter Conditions(1)
Value

Unit
Min Typ Max

fFIRC

CC P Fast internal RC oscillator high 
frequency

TA = 25 °C, trimmed — 16 —
MHz

SR — — 12 20

IFIRCRUN
(2) CC T

Fast internal RC oscillator high 
frequency current in running 
mode

TA = 25 °C, trimmed — — 200 µA

IFIRCPWD CC D
Fast internal RC oscillator high 
frequency current in power 
down mode

TA = 25 °C — — 10 µA
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Figure 29. DSPI modified transfer format timing — slave, CPHA = 1

Figure 30. DSPI PCS strobe (PCSS) timing

4.18.3 Nexus characteristics

          

5  6

9

12

11

10

Last Data

Last DataSIN

SOUT

SS

First Data

First Data

Data

Data

SCK Input 

SCK Input 

(CPOL = 0)

(CPOL = 1)

Note: Numbers shown reference Table 47.

PCSx

7 8

PCSS

Note: Numbers shown reference Table 47.

Table 49. Nexus characteristics 

No. Symbol C Parameter
Value

Unit
Min Typ Max

1 tTCYC CC D TCK cycle time 64 — — ns

2 tMCYC CC D MCKO cycle time 32 — — ns

3 tMDOV CC D MCKO low to MDO data valid — — 8 ns

4 tMSEOV CC D MCKO low to MSEO_b data valid — — 8 ns
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4.18.4 JTAG characteristics

          

Figure 32. Timing diagram — JTAG boundary scan

Table 50. JTAG characteristics 

No. Symbol C Parameter
Value

Unit
Min Typ Max

1 tJCYC CC D TCK cycle time 64 — — ns

2 tTDIS CC D TDI setup time 15 — — ns

3 tTDIH CC D TDI hold time 5 — — ns

4 tTMSS CC D TMS setup time 15 — — ns

5 tTMSH CC D TMS hold time 5 — — ns

6 tTDOV CC D TCK low to TDO valid — — 33 ns

7 tTDOI CC D TCK low to TDO invalid 6 — — ns

INPUT DATA VALID

OUTPUT DATA VALID

DATA INPUTS

DATA OUTPUTS

DATA OUTPUTS

TCK

Note: Numbers shown reference Table 50.

3/52/4

7

6
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5.2.4 LBGA208

Figure 36. LBGA208 package mechanical drawing

1. The terminal A1 corner must be identified on the top surface by using a corner chamfer, ink or metalized 
markings, or other feature of package body or integral heatslug.
A distinguishing feature is allowable on the bottom surface of the package to identify the terminal A1 
corner. Exact shape of each corner is optional.
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Table 54. LBGA208 mechanical data 

Symbol
mm inches(1)

Notes
Min Typ Max Min Typ Max

A — — 1.70 — — 0.0669 (2)

A1 0.30 — — 0.0118 — — —

A2 — 1.085 — — 0.0427 — —

A3 — 0.30 — — 0.0118 — —

A4 — — 0.80 — — 0.0315 —

b 0.50 0.60 0.70 0.0197 0.0236 0.0276 (3)


