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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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1.3 Device comparison

Table 1. SPC56ELx/SPC564Lx device summary 

Feature SPC56EL60 SPC56EL54

CPU

Type
2 × e200z4

(in lock-step or decoupled operation)

Architecture Harvard

Execution speed 0–120 MHz (+2% FM)

DMIPS intrinsic performance >240 MIPS

SIMD (DSP + FPU) Yes

MMU 16 entry

Instruction set PPC Yes

Instruction set VLE Yes

Instruction cache 4 KB, EDC

MPU-16 regions Yes, replicated module

Semaphore unit (SEMA4) Yes

Buses
Core bus AHB, 32-bit address, 64-bit data

Internal periphery bus 32-bit address, 32-bit data

Crossbar Master × slave ports
Lock Step Mode: 4 × 3

Decoupled Parallel Mode: 6 × 3

Memory
Flash 1 MB, ECC, RWW 768 KB, ECC, RWW

Static RAM (SRAM) 128 KB, ECC 96 KB, ECC
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Figure 1. SPC56ELx/SPC564Lx block diagram

ADC – Analog-to-Digital Converter
BAM – Boot Assist Module
CMU – Clock Monitoring Unit
CRC – Cyclic Redundancy Check unit
CTU – Cross Triggering Unit
DSPI – Serial Peripherals Interface
ECC – Error Correction Code
ECSM – Error Correction Status Module
eDMA – Enhanced Direct Memory Access controller
FCCU – Fault Collection and Control Unit
FlexCAN – Controller Area Network controller
FMPLL – Frequency Modulated Phase Locked Loop
INTC – Interrupt Controller
IRCOSC – Internal RC Oscillator
JTAG – Joint Test Action Group interface

LINFlexD – LIN controller with DMA support
MC – Mode Entry, Clock, Reset, & Power
PBRIDGE – Peripheral bridge
PIT – Periodic Interrupt Timer
PMU – Power Management Unit
RC – Redundancy Checker
RTC – Real Time Clock
SEMA4 – Semaphore Unit
SIUL – System Integration Unit Lite
SSCM – System Status and Configuration Module
STM – System Timer Module
SWG – Sine Wave Generator
SWT – Software Watchdog Timer
TSENS – Temperature Sensor
XOSC – Crystal Oscillator
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The eDMA module provides the following features:

 16 channels supporting 8-, 16-, and 32-bit value single or block transfers

 Support variable sized queues and circular buffered queue

 Source and destination address registers independently configured to post-increment 
or stay constant

 Support major and minor loop offset 

 Support minor and major loop done signals

 DMA task initiated either by hardware requestor or by software

 Each DMA task can optionally generate an interrupt at completion and retirement of the 
task

 Signal to indicate closure of last minor loop

 Transfer control descriptors mapped inside the SRAM

The eDMA controller is replicated for each processing channel. 

1.5.5 On-chip flash memory with ECC

This device includes programmable, non-volatile flash memory. The non-volatile memory 
(NVM) can be used for instruction storage or data storage, or both. The flash memory 
module interfaces with the system bus through a dedicated flash memory array controller. It 
supports a 64-bit data bus width at the system bus port, and a 128-bit read data interface to 
flash memory. The module contains four 128-bit prefetch buffers. Prefetch buffer hits allow 
no-wait responses. Buffer misses incur a 3 wait state response at 120 MHz.

The flash memory module provides the following features

 1 MB of flash memory in unique multi-partitioned hard macro

 Sectorization: 16 KB + 2 × 48 KB + 16 KB + 2 × 64 KB + 2 × 128 KB + 2 × 256 KB

 EEPROM emulation (in software) within same module but on different partition

 16 KB test sector and 16 KB shadow block for test, censorship device and user option 
bits

 Wait states: 

– 3 wait states for frequencies =< 120 MHz

– 2 wait states for frequencies =< 80 MHz

– 1 wait state for frequencies =< 60 MHz

 Flash memory line 128-bit wide with 8-bit ECC on 64-bit word (total 144 bits)

 Accessed via a 64-bit wide bus for write and a 128-bit wide array for read operations

 1-bit error correction, 2-bit error detection

1.5.6 On-chip SRAM with ECC

The SPC56ELx/SPC564Lx SRAM provides a general-purpose single port memory.

ECC handling is done on a 32-bit boundary for data and it is extended to the address to 
have the highest possible diagnostic coverage including the array internal address decoder.
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1.5.40 Voltage regulator / Power Management Unit (PMU)

The on-chip voltage regulator module provides the following features:

 Single external rail required

 Single high supply required: nominal 3.3 V both for packaged and Known Good Die 
option

– Packaged option requires external ballast transistor due to reduced dissipation 
capacity at high temperature but can use embedded transistor if power dissipation 
is maintained within package dissipation capacity (lower frequency of operation)

– Known Good Die option uses embedded ballast transistor as dissipation capacity 
is increased to reduce system cost

 All I/Os are at same voltage as external supply (3.3 V nominal)

 Duplicated Low-Voltage Detectors (LVD) to guarantee proper operation at all stages 
(reset, configuration, normal operation) and, to maximize safety coverage, one LVD 
can be tested while the other operates (on-line self-testing feature)

1.5.41 Built-In Self-Test (BIST) capability

This device includes the following protection against latent faults:

 Boot-time Memory Built-In Self-Test (MBIST) 

 Boot-time scan-based Logic Built-In Self-Test (LBIST) 

 Run-time ADC Built-In Self-Test (BIST) 

 Run-time Built-In Self Test of LVDs
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Figure 3. SPC56ELx/SPC564Lx LQFP144 pinout (top view)

Figure 4 shows the SPC56ELx/SPC564Lx in the LFBGA257 package.
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Table 3. LQFP100 pin function summary 

Pin # Port/function Peripheral Output function Input function

1 NMI —

2 A[6]

SIUL GPIO[6] GPIO[6]

DSPI_1 SCK SCK

SIUL — EIRQ[6]

3 D[1]

SIUL GPIO[49] GPIO[49]

eTimer_1 ETC[2] ETC[2]

CTU_0 EXT_TGR —

FlexRay — CA_RX

4 A[7]

SIUL GPIO[7] GPIO[7]

DSPI_1 SOUT —

SIUL — EIRQ[7]

5 C[4]

SIUL GPIO[36] GPIO[36]

DSPI_0 CS0 CS0

FlexPWM_0 X[1] X[1]

SSCM DEBUG[4] —

SIUL — EIRQ[22]

6 A[8]

SIUL GPIO[8] GPIO[8]

DSPI_1 — SIN

SIUL — EIRQ[8]

7 C[5]

SIUL GPIO[37] GPIO[37]

DSPI_0 SCK SCK

SSCM DEBUG[5] —

FlexPWM_0 — FAULT[3]

SIUL — EIRQ[23]

8 A[5]

SIUL GPIO[5] GPIO[5]

DSPI_1 CS0 CS0

eTimer_1 ETC[5] ETC[5]

DSPI_0 CS7 —

SIUL — EIRQ[5]

9 C[7]

SIUL GPIO[39] GPIO[39]

FlexPWM_0 A[1] A[1]

SSCM DEBUG[7] —

DSPI_0 — SIN

10 VDD_HV_REG_0 —

11 VSS_LV_COR —
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125 D[0]

SIUL GPIO[48] GPIO[48]

FlexRay CA_TX —

eTimer_1 ETC[1] ETC[1]

FlexPWM_0 B[1] B[1]

126 VDD_HV_IO —

127 VSS_HV_IO —

128 D[3]

SIUL GPIO[51] GPIO[51]

FlexRay CB_TX —

eTimer_1 ETC[4] ETC[4]

FlexPWM_0 A[3] A[3]

129 D[4]

SIUL GPIO[52] GPIO[52]

FlexRay CB_TR_EN —

eTimer_1 ETC[5] ETC[5]

FlexPWM_0 B[3] B[3]

130 VDD_HV_REG_2 —

131 VDD_LV_COR —

132 VSS_LV_COR —

133 F[0]

SIUL GPIO[80] GPIO[80]

FlexPWM_0 A[1] A[1]

eTimer_0 — ETC[2]

SIUL — EIRQ[28]

134 A[9]

SIUL GPIO[9] GPIO[9]

DSPI_2 CS1 —

FlexPWM_0 B[3] B[3]

FlexPWM_0 — FAULT[0]

135 VDD_LV_COR —

136 A[13]

SIUL GPIO[13] GPIO[13]

FlexPWM_0 B[2] B[2]

DSPI_2 — SIN

FlexPWM_0 — FAULT[0]

SIUL — EIRQ[12]

137 VSS_LV_COR —

Table 4. LQFP144 pin function summary (continued)

Pin # Port/function Peripheral Output function Input function
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F8 VDD_LV_CORE_RING —

F9 VDD_LV_CORE_RING —

F10 VDD_LV_CORE_RING —

F11 VDD_LV_CORE_RING —

F12 VDD_LV_CORE_RING —

F14 Not connected —

F15 C[13]

SIUL GPIO[45] GPIO[45]

eTimer_1 ETC[1] ETC[1]

CTU_0 — EXT_IN

FlexPWM_0 — EXT_SYNC

F16 I[2]

SIUL GPIO[130] GPIO[130]

eTimer_2 ETC[2] ETC[2]

DSPI_0 CS6 —

FlexPWM_1 — FAULT[2]

F17 G[4]

SIUL GPIO[100] GPIO[100]

FlexPWM_0 B[2] B[2]

eTimer_0 — ETC[5]

G1 H[3]
SIUL GPIO[115] GPIO[115]

NPC MDO[4] —

G2 VDD_HV_IO_RING —

G3 C[5]

SIUL GPIO[37] GPIO[37]

DSPI_0 SCK SCK

SSCM DEBUG[5] —

FlexPWM_0 — FAULT[3]

SIUL — EIRQ[23]

G4 A[6]

SIUL GPIO[6] GPIO[6]

DSPI_1 SCK SCK

SIUL — EIRQ[6]

G6 VDD_LV_CORE_RING —

G7 VSS_LV_CORE_RING —

G8 VSS_LV_CORE_RING —

G9 VSS_LV_CORE_RING —

G10 VSS_LV_CORE_RING —

G11 VSS_LV_CORE_RING —

G12 VDD_LV_CORE_RING —

Table 5. LFBGA257 pin function summary (continued)

Pin # Port/function Peripheral Output function Input function
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H17 H[6]

SIUL GPIO[118] GPIO[118]

FlexPWM_1 B[0] B[0]

DSPI_0 CS5 —

J1 F[7]
SIUL GPIO[87] GPIO[87]

NPC MCKO —

J2 G[15]
SIUL GPIO[111] GPIO[111]

NPC MDO[8] —

J3 VDD_HV_REG_0 —

J4 VDD_HV_REG_0 —

J6 VDD_LV —

J7 VSS_LV —

J8 VSS_LV —

J9 VSS_LV —

J10 VSS_LV —

J11 VSS_LV —

J12 VDD_LV —

J14 VDD_LV —

J15 VDD_HV_REG_1 —

J16 VSS_HV_FLA —

J17 H[15]

SIUL GPIO[127] GPIO[127]

FlexPWM_1 B[3] B[3]

eTimer_2 ETC[5] ETC[5]

K1 F[9]
SIUL GPIO[89] GPIO[89]

NPC MSEO[0] —

K2 F[8]
SIUL GPIO[88] GPIO[88]

NPC MSEO[1] —

K3
RDY

NPC RDY —

SIUL GPIO[132] GPIO[132]

K4 C[7]

SIUL GPIO[39] GPIO[39]

FlexPWM_0 A[1] A[1]

SSCM DEBUG[7] —

DSPI_0 — SIN

K6 VDD_LV —

K7 VSS_LV —

K8 VSS_LV —

Table 5. LFBGA257 pin function summary (continued)

Pin # Port/function Peripheral Output function Input function
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T12 E[12]
SIUL — GPIO[76]

ADC_1 — AN[6]

T13 E[0]
SIUL — GPIO[64]

ADC_1 — AN[5]

T14 A[0]

SIUL GPIO[0] GPIO[0]

eTimer_0 ETC[0] ETC[0]

DSPI_2 SCK SCK

SIUL — EIRQ[0]

T15 D[10]

SIUL GPIO[58] GPIO[58]

FlexPWM_0 A[0] A[0]

eTimer_0 — ETC[0]

T16 VDD_HV_IO_RING —

T17 VSS_HV_IO_RING —

U1 VSS_HV_IO_RING —

U2 VSS_HV_IO_RING —

U3 Not connected —

U4 E[4]
SIUL — GPIO[68]

ADC_0 — AN[7]

U5 C[2]
SIUL — GPIO[34]

ADC_0 — AN[3]

U6 E[2]
SIUL — GPIO[66]

ADC_0 — AN[5]

U7 B[9]

SIUL — GPIO[25]

ADC_0

ADC_1
— AN[11]

U8 B[12]

SIUL — GPIO[28]

ADC_0

ADC_1
— AN[14]

U9 VDD_HV_ADV —

U10 VSS_HV_ADV —

U11 E[11]
SIUL — GPIO[75]

ADC_1 — AN[4]

U12 Not connected —

U13 Not connected —

U14 VDD_HV_PMU —

Table 5. LFBGA257 pin function summary (continued)

Pin # Port/function Peripheral Output function Input function



Package pinouts and signal descriptions SPC56ELx, SPC564Lx

72/165 DocID15457 Rev 12

VDD_HV_REG_1 VDD_HV_REG_1 67 95 H15

VSS_HV_FLA VSS_HV_FLA 68 96 J16

VDD_HV_FLA VDD_HV_FLA 69 97 H16

VDD_HV_IO VDD_HV_IO 87 126 VDD_HV(3) 

VSS_HV_IO VSS_HV_IO 88 127 VSS_HV(4) 

VDD_HV_REG_2 VDD_HV_REG_2 91 130 C7

Power supply pins (1.2 V)

VSS_LV_COR

VSS_LV_COR 
Decoupling pins for core logic. Decoupling capacitor must be 
connected between these pins and the nearest VDD_LV_COR pin.

11 17 VSS_HV(2) 

VDD_LV_COR

VDD_LV_COR
Decoupling pins for core logic. Decoupling capacitor must be 
connected between these pins and the nearest VSS_LV_COR pin.

12 18 VDD_LV(1)

VSS 1V2
VSS_LV_PLL0_PLL1 / 
1.2 V Decoupling pins for on-chip FMPLL modules. Decoupling 
capacitor must be connected between this pin and VDD_LV_PLL.

24 35 N4

VDD 1V2
VDD_LV_PLL0_PLL1 
Decoupling pins for on-chip FMPLL modules. Decoupling capacitor 
must be connected between this pin and VSS_LV_PLL.

25 36 P4

VDD_LV_COR

VDD_LV_COR 
Decoupling pins for core logic. Decoupling capacitor must be 
connected between these pins and the nearest VSS_LV_COR pin.

28 39 VDD_LV(1)

VSS_LV_COR

VSS_LV_COR 
Decoupling pins for core logic. Decoupling capacitor must be 
connected between these pins and the nearest VDD_LV_COR pin.

29 40 VSS_LV(2)

VDD_LV_COR

VDD_LV_COR 
Decoupling pins for core logic and Regulator feedback. Decoupling 
capacitor must be connected between this pins and VSS_LV_REGCOR.

— 70 VDD_LV(1)

VSS_LV_COR

VSS_LV_REGCOR0 
Decoupling pins for core logic and Regulator feedback. Decoupling 
capacitor must be connected between this pins and VDD_LV_REGCOR.

— 71 VSS_LV(2)

VDD_LV_COR

VDD_LV_COR
Decoupling pins for core logic. Decoupling capacitor must be 
connected between these pins and the nearest VSS_LV_COR pin.

65 93 VDD_LV(1)

VSS_LV_COR

VSS_LV_COR 
/ 1.2 V Decoupling pins for core logic. Decoupling capacitor must be 
connected between these pins and the nearest VDD_LV_COR pin.

66 94 VSS_LV(2)

VDD 1V2
VDD_LV_COR 
Decoupling pins for core logic. Decoupling capacitor must be 
connected between these pins and the nearest VDD_LV_COR pin.

92 131 VDD_LV(1)

Table 6. Supply pins (continued)

Supply Pin #

Symbol Description
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A[14] PCR[14]

SIUL GPIO[14] ALT0 GPIO[14] —

— M S 99 143 B4

FlexCAN_1 TXD ALT1 — —

eTimer_1 ETC[4] ALT2 ETC[4]
PSMI[13]; 

PADSEL=0

SIUL — — EIRQ[13] —

A[15] PCR[15]

SIUL GPIO[15] ALT0 GPIO[15] —

— M S 100 144 D3

eTimer_1 ETC[5] ALT2 ETC[5]
PSMI[14]; 

PADSEL=1

FlexCAN_1 — — RXD
PSMI[34]; 

PADSEL=0

FlexCAN_0 — — RXD
PSMI[33]; 

PADSEL=0

SIUL — — EIRQ[14] —

Port B

B[0] PCR[16]

SIUL GPIO[16] ALT0 GPIO[16] —

— M S 76 109 B15

FlexCAN_0 TXD ALT1 — —

eTimer_1 ETC[2] ALT2 ETC[2]
PSMI[11]; 

PADSEL=0

SSCM DEBUG[0] ALT3 — —

SIUL — — EIRQ[15] —

Table 8. Pin muxing (continued) 

Port
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PCR Peripheral
Alternate 

output 
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Output 
mux sel

Input 
functions

Input mux 
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= 0
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C[4] PCR[36]

SIUL GPIO[36] ALT0 GPIO[36] —

— M S 5 11 H3

DSPI_0 CS0 ALT1 CS0 —

FlexPWM_0 X[1] ALT2 X[1]
PSMI[28]; 

PADSEL=0

SSCM DEBUG[4] ALT3 — —

SIUL — — EIRQ[22] —

C[5] PCR[37]

SIUL GPIO[37] ALT0 GPIO[37] —

— M S 7 13 G3

DSPI_0 SCK ALT1 SCK —

SSCM DEBUG[5] ALT3 — —

FlexPWM_0 — — FAULT[3]
PSMI[19]; 

PADSEL=0

SIUL — — EIRQ[23] —

C[6] PCR[38]

SIUL GPIO[38] ALT0 GPIO[38] —

— M S 98 142 D4

DSPI_0 SOUT ALT1 — —

FlexPWM_0 B[1] ALT2 B[1]
PSMI[25]; 

PADSEL=0

SSCM DEBUG[6] ALT3 — —

SIUL — — EIRQ[24] —

C[7] PCR[39]

SIUL GPIO[39] ALT0 GPIO[39] —

— M S 9 15 K4
FlexPWM_0 A[1] ALT2 A[1]

PSMI[21]; 
PADSEL=0

SSCM DEBUG[7] ALT3 — —

DSPI_0 — — SIN —

Table 8. Pin muxing (continued) 
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E[4] PCR[68]
SIUL — ALT0 GPI[68] —

— — — — 42 U4
ADC_0 — — AN[7](3) —

E[5] PCR[69]
SIUL — ALT0 GPI[69] —

— — — — 44 T5
ADC_0 — — AN[8](3) —

E[6] PCR[70]
SIUL — ALT0 GPI[70] —

— — — — 46 R6
ADC_0 — — AN[4](3) —

E[7] PCR[71]
SIUL — ALT0 GPI[71] —

— — — — 48 T6
ADC_0 — — AN[6](3) —

E[9] PCR[73]
SIUL — ALT0 GPI[73] —

— — — — 61 T10
ADC_1 — — AN[7](3) —

E[10] PCR[74]
SIUL — ALT0 GPI[74] —

— — — — 63 T11
ADC_1 — — AN[8](3) —

E[11] PCR[75]
SIUL — ALT0 GPI[75] —

— — — — 65 U11
ADC_1 — — AN[4](3) —

E[12] PCR[76]
SIUL — ALT0 GPI[76] —

— — — — 67 T12
ADC_1 — — AN[6](3) —

E[13] PCR[77]

SIUL GPIO[77] ALT0 GPIO[77] —

— M S — 117 D12
eTimer_0 ETC[5] ALT1 ETC[5]

PSMI[8]; 
PADSEL=1

DSPI_2 CS3 ALT2 — —

SIUL — — EIRQ[25] —

Table 8. Pin muxing (continued) 

Port
name

PCR Peripheral
Alternate 

output 
function
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mux sel

Input 
functions
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select

Weak pull
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= 0
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and CS were in parallel to CP1 (since the time constant in reality would be faster), the 
time constant is:

Equation 8

In this case, the time constant depends on the external circuit: in particular imposing 
that the transient is completed well before the end of sampling time TS, a constraints on 
RL sizing is obtained: 

Equation 9

Of course, RL shall be sized also according to the current limitation constraints, in 
combination with RS (source impedance) and RF (filter resistance). Being CF 
definitively bigger than CP1, CP2 and CS, then the final voltage VA2 (at the end of the 
charge transfer transient) will be much higher than VA1. Equation 10 must be respected 
(charge balance assuming now CS already charged at VA1):

Equation 10

The two transients above are not influenced by the voltage source that, due to the presence 
of the RFCF filter, is not able to provide the extra charge to compensate the voltage drop on 
CS with respect to the ideal source VA; the time constant RFCF of the filter is very high with 
respect to the sampling time (TS). The filter is typically designed to act as anti-aliasing.

Figure 12. Spectral representation of input signal

Calling f0 the bandwidth of the source signal (and as a consequence the cut-off frequency of 
the anti-aliasing filter, fF), according to the Nyquist theorem the conversion rate fC must be 
at least 2f0; it means that the constant time of the filter is greater than or at least equal to 

2 RL CS CP1 CP2+ + 

10 2 10 RL CS CP1 CP2+ + = TS

VA2 CS CP1 CP2 CF+ + +  VA CF VA1+ CP1 CP2+ CS+ =

f0 f

Analog Source Bandwidth (VA)

f0 f

Sampled Signal Spectrum (fC = conversion Rate)

fCf

Anti-Aliasing Filter (fF = RC Filter pole)

fF

2 f0 fC (Nyquist)

fF  f0 (Anti-aliasing Filtering Condition)

TC 2 RFCF (Conversion Rate vs. Filter Pole) 

Noise
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Figure 19. Reset sequence start for Destructive Resets

          

3.20.4.2 External reset via RESET

Figure 20 shows the voltage thresholds that determine the start of the reset sequences 
initiated by the assertion of RESET as specified in Table 34.

Figure 20. Reset sequence start via RESET assertion

Table 35. Voltage Thresholds 

Variable name Value

Vmin Refer to Table 20

Vmax Refer to Table 20

Supply Rail VDD_HV_PMU 

TReset, max  starts here

TReset, min  starts here

Supply Rail

Vmax

t

V

Vmin

TReset, max  starts here

TReset, min  starts here

RESET_B

0.65 * VDD_HV_IO

t

V

0.35 * VDD_HV_IO

RESET
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Figure 24. JTAG test clock input timing

Figure 25. JTAG test access port timing

TCK

1

2
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3

3

TCK

4

5

6

7 8

TMS, TDI

TDO
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Figure 27. Nexus output timing

Figure 28. Nexus EVTI Input Pulse Width

9
tNTDIH, 
tNTMSH

D TDI, TMS Data Hold Time 5 — ns

10 tJOV D TCK Low to TDO/RDY Data Valid 0 25 ns

1. JTAG specifications in this table apply when used for debug functionality. All Nexus timing relative to MCKO is measured 
from 50% of MCKO and 50% of the respective signal. 

2. For all Nexus modes except DDR mode, MDO, MSEO, and EVTO data is held valid until next MCKO low cycle.

3. The system clock frequency needs to be four times faster than the TCK frequency.

Table 39. Nexus debug port timing(1)  (continued)

No. Symbol Parameter Conditions Min Max Unit

1

2

MCKO

MDO
MSEO

EVTO
Output Data Valid

3

5

4

EVTI
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Figure 43. LFBGA257 package mechanical drawing

E3 17.5 0.6890

e 0.5 0.0197

L 0.6 0.45 0.75 0.0236 0.0177 0.0295

L1 1 0.0394

k 3.5° 0.0° 7.0° 3.5° 0.0° 7.0°

Tolerance mm inches

ccc 0.08 0.0031

1. Values in inches are converted from mm and rounded to four decimal digits.

Table 43. LQFP144 mechanical data (continued)

Symbol
mm inches(1)

Typ Min Max Typ Min Max


