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Legend:
ADC Analog-to-Digital Converter MC_CGM Clock Generation Module
BAM Boot Assist Module MC_ME  Mode Entry Module
CMU Clock Monitor Unit MC_PCU Power Control Unit
CTU Cross Triggering Unit MC_RGM Reset Generation Module
DSPI Deserial Serial Peripheral Interface NMI Non-Maskable Interrupt
ECSM Error Correction Status Module PIT Periodic Interrupt Timer
eDMA Enhanced Direct Memory Access RTC Real-Time Clock
eMIOS Enhanced Modular Input Output System SIUL System Integration Unit Lite
Flash Flash memory SRAM Static Random-Access Memory
FlexCAN Controller Area Network (FlexCAN) SSCM System Status Configuration Module
FMPLL Frequency-Modulated Phase-Locked Loop STM System Timer Module
IMUX Internal Multiplexer SWT Software Watchdog Timer
INTC Interrupt Controller WKPU Wakeup Unit
JTAG JTAG controller XBAR Crossbar switch
LINFlex  Serial Communication Interface (LIN support)

Figure 1. MPC5602D series block diagram

Table 2 summarizes the functions of all blocks present in the MPC5602D series of microcontrollers. Please note that the
presence and number of blocks varies by device and package.
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3.1

Table 2.

Package pinouts and signal descriptions

MPC5602D series block summary (continued)

Block

Function

Real-time counter (RTC)

Provides a free-running counter and interrupt generation capability that can be
used for timekeeping applications

Reset generation module
(MC_RGM)

Centralizes reset sources and manages the device reset sequence of the device

Static random-access memory
(SRAM)

Provides storage for program code, constants, and variables

System integration unit lite (SIUL)

Provides control over all the electrical pad controls and up 32 ports with 16 bits
of bidirectional, general-purpose input and output signals and supports up to 32
external interrupts with trigger event configuration

System status and configuration
module (SSCM)

Provides system configuration and status data (such as memory size and status,
device mode and security status), device identification data, debug status port
enable and selection, and bus and peripheral abort enable/disable

System timer module (STM)

Provides a set of output compare events to support AUTOSAR (Automotive
Open System Architecture) and operating system tasks

Software watchdog timer (SWT)

Provides protection from runaway code

Wakeup unit (WKPU)

Supports up to 18 external sources that can generate interrupts or wakeup
events, of which 1 can cause non-maskable interrupt requests or wakeup events.

Package pinouts and signal descriptions

Package pinouts

The available LQFP pinouts are provided in the following figures. For pin signal descriptions, please refer to Table 5.
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

5 Pin number
E s
Port pin| PCR Ql:]irt?:rtﬁ Function | Peripheral direlé(t)ionz tzii ﬁg
X s 64 LQFP |100 LQFP
o
o
PA[15] | PCR[15] | AFO GPIO[15] SIUL 110 M Tristate 18 27
AF1 CS0_0 DSPI_0 110
AF2 SCK_0 DSPI_0 110
AF3 EOUC[1] | eMIOS_0 110
— WKPU[10]® | WKPU [
Port B
PB[0] | PCR[16] | AFO GPIO[16] SIUL 110 M Tristate 14 23
AF1 CANOTX | FlexCAN_0 o)
AF2 — — —
AF3 LIN2TX | LINFlex_2 o)
PB[1] | PCR[17] | AFO GPIO[17] SIUL 110 S Tristate 15 24
AF1 — — —
AF2 — — —
AF3 LINORX | LINFlex_0 |
— WKPU[4]® WKPU [
— CANORX | FlexCAN_0 |
PB[2] | PCR[18] | AFO GPIO[18] SIUL I/0 M Tristate 64 100
AF1 LINOTX | LINFlex_0 o)
AF2 — — —
AF3 — — —
PB[3] | PCR[19] | AFO GPIO[19] SIUL 110 S Tristate 1 1
AF1 — — —
AF2 — — —
AF3 — — —
— WKPU[11]® |  WKPU |
— LINORX | LINFlex_0 |
PB[4] | PCR[20] | AFO GPIO[20] SIUL | [ Tristate 32 50
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_P[0] ADC |
PB[5] | PCR[21] | AFO GPIO[21] SIUL | [ Tristate 35 53
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_P[1] ADC |
PB[6] | PCR[22] | AFO GPIO[22] SIUL | [ Tristate 36 54
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_P[2] ADC |
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

5 Pin number
F g
Port pin| PCR Ql:]irt?:rtﬁ Function | Peripheral direlé(t)ionz tzii ﬁ §,
x = 64 LQFP 100 LQFP
(o]
o
PD[8] | PCR[56] AFO GPIO[56] SIUL I | Tristate — 49
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_P[12] ADC I
PD[9] | PCR[57] AFO GPIO[57] SIUL | | Tristate — 56
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_PJ[13] ADC I
PD[10] | PCR[58] AFO GPIO[58] SIUL | | Tristate — 57
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_P[14] ADC I
PD[11] | PCR[59] AFO GPIO[59] SIUL I | Tristate — 58
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_PJ[15] ADC I
PD[12] | PCR[60] AFO GPIO[60] SIUL 110 J Tristate — 60
AF1 CS5_0 DSPI_0O O
AF2 EOUC[24] | eMIOS_O I/0
AF3 — — —
— ADC1_S[8] ADC I
PD[13] | PCR[61] AFO GPIO[61] SIUL I/0 J Tristate — 62
AF1 Cs0_1 DSPI_1 110
AF2 EOUC[25] | eMIOS_O 110
AF3 — — —
— ADC1_S[9] ADC I
PD[14] | PCR[62] AFO GPIO[62] SIUL I/0 J Tristate — 64
AF1 Csi 1 DSPI_1 @]
AF2 EOUC[26] | eMIOS_O 110
AF3 — — —
— ADC1_S[10] ADC I
PD[15] | PCR[63] AFO GPIO[63] SIUL I/0 J Tristate — 66
AF1 Ccs2_1 DSPI_1 @]
AF2 EOUC[27] | eMIOS_O I/0
AF3 — — —
— ADC1_S[11] ADC I
Port E
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Electrical characteristics

Table 11. Recommended operating conditions (3.3 V) (continued)

Value
Symbol Parameter Conditions Unit
Min Max
Vpp BV3 SR Voltage on VDD_BYV pin (regulator supply) with — 3.0 3.6 \%
- respect to ground (V ;
P ground (Vss) Relative to Vpp | Vpp—0.1|Vpp + 0.1
Vss apc [SR Voltage on VSS_HV_ADC (ADC reference) pin — Vgg—0.1|Vgg+0.1| V
with respect to ground (Vgs)
Vpp ADC"’ SR Voltage on VDD_HV_ADC pin (ADC reference) — 3.0° 3.6 \%
N ith tt d (v ,
with respect to ground (Vss) Relative to Vpp | Vpp—0.1|Vpp + 0.1
VN SR Voltage on any GPIO pin with respect to ground — Vgg—0.1 — \%
\ -
(Vss) Relative to Vpp — Vpp + 0.1
Ingpap | SR Injected input current on any pin during overload — -5 5 mA
condition
Inosum | SR Absolute sum of all injected input currents during — -50 50 mA
overload condition
TVpp |SR Vpp slope to ensure correct power up6 — — 0.25 |Vlps
Tac-Grade | SR Ambient temperature under bias fopy < 48 MHz —40 85 °C
Part
Tjc-Grade | SR Junction temperature under bias -40 110
Part
Tav-Grade | SR Ambient temperature under bias -40 105
Part
T3 v-Grade | SR Junction temperature under bias —40 130
Part
TaM-Grade | SR Ambient temperature under bias -40 125
Part
TiMm-Grade | SR Junction temperature under bias -40 150
Part

depending on external regulator characteristics).

100 nF capacitance needs to be provided between each Vpp/Vgg pair.
330 nF capacitance needs to be provided between each Vpp (/Vss |y supply pair.
470 nF capacitance needs to be provided between Vpp gy and the nearest Vgg |y (higher value may be needed

100 nF capacitance needs to be provided between Vpp apc/Vss_apc Pair.
5 Full electrical specification cannot be guaranteed when voltage drops below 3.0 V. In particular, ADC electrical

characteristics and 1/0Os DC electrical specification may not be guaranteed. When voltage drops below V| ypnyL,

device is reset.
Guaranteed by device validation

Table 12. Recommended operating conditions (5.0 V)

Symbol

Parameter

Conditions

Value

Min

Max

Unit

SR

Digital ground on VSS_HV pins

MPC5602D Microcontroller Data Sheet, Rev. 6
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Electrical characteristics

Table 12. Recommended operating conditions (5.0 V) (continued)

Value
Symbol C Parameter Conditions Unit
Min Max
VDDl SR|—|Voltage on VDD_HYV pins with respect to ground — 45 5.5 \%
(Vss) Voltage drop? 3.0 5.5
VSS_LV3 SR|—|Voltage on VSS_LV (low voltage digital supply) pins — Vgs—0.1|Vggt+0.1| V
with respect to ground (Vgg)
VDD_BV4 SR |—|Voltage on VDD_BYV pin (regulator supply) with — 4.5 5.5 \%
respect to ground (Vss) Voltage drop® 3.0 5.5

Relative to Vpp | Vpp—0.1|Vpp + 0.1

Vss apc |SR|—|Voltage on VSS_HV_ADC (ADC reference) pin with — Vgg—0.1|Vgg+0.1| V
respect to ground (Vgg
Vpp AD05 SR |—|Voltage on VDD_HV_ADC pin (ADC reference) with — 4.5 5.5 \%
N respect to ground (V.
P 9 (Vss) Voltage drop® 3.0 5.5
Relative to Vpp | Vpp—0.1|Vpp + 0.1
VN SR|—|Voltage on any GPIO pin with respect to ground — Vgg—0.1 — \%
\% -
(Vss) Relative to Vpp — Vpp + 0.1
Iingpap | SR|—|Injected input current on any pin during overload — -5 5 mA
condition
Inosum | SR |—|Absolute sum of all injected input currents during — -50 50 mA
overload condition
TVpp |SR|—|Vpp slope to ensure correct power up6 — — 0.25 |Vlps
Ta c-Grade | SR |—|Ambient temperature under bias fepy < 48 MHz —40 85 °C
Part
T;c-Grade | SR|—|Junction temperature under bias -40 110
Part
Tav-Grade | SR |—|Ambient temperature under bias -40 105
Part
T3 v-Grade | SR |—/|Junction temperature under bias —40 130
Part
TaM-Grade | SR |—|Ambient temperature under bias -40 125
Part
TiM-Grade | SR |—|Junction temperature under bias -40 150

Part

100 nF capacitance needs to be provided between each Vpp/Vgg pair.

Full device operation is guaranteed by design when the voltage drops below 4.5 V down to 3.6 V. However, certain
analog electrical characteristics will not be guaranteed to stay within the stated limits.

330 nF capacitance needs to be provided between each Vpp (/Vss |y sSupply pair.

470 nF capacitance needs to be provided between Vpp gy and the nearest Vg |y (higher value may be needed
depending on external regulator characteristics).

100 nF capacitance needs to be provided between Vpp apc/Vss_apc Pair.
Guaranteed by device validation
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» Table 16 provides output driver characteristics for 1/0O pads when in SLOW configuration.
e Table 17 provides output driver characteristics for 1/0 pads when in MEDIUM configuration.

Table 15. I/O pull-up/pull-down DC electrical characteristics

Electrical characteristics

Value

Symbol |C Parameter Conditions?® Unit
Min | Typ | Max

[lweul | CC | P [Weak pull-up current ViN=V|L, Vpp=5.0V +10% |PAD3V5V =0 10 | — | 150 | pA
c|apsolute value PAD3V5V =12 | 10 | — | 250
Pl ViN=V|L, Vpp =3.3V+10% |[PAD3V5V =1 | 10 | — | 150

[h\wepl | CC | P [Weak pull-down current ViN=Vin Vpp = 5.0V + 10% [PAD3V5V =0 10 | — | 150 | pA
[c|absolute value PAD3VEY = 1@ | 10 | — | 250
Pl ViN=Viy Vpp = 3.3V +10% |[PAD3VEV =1 | 10 | — | 150

1 Vpp=3.3V+10%/5.0V+10%, Tp = -40 to 125 °C, unless otherwise specified.

2 The configuration PAD3V5 = 1 when Vpp =5 V is only a transient configuration during power-up. All pads but
RESET are configured in input or in high impedance state.

Table 16. SLOW configuration output buffer electrical characteristics

Symbol |C

Parameter

Conditions?

Val

ue

Min

Typ

Max

Unit

CcC

Output high level
SLOW configuration

Push Pull lOH =-2mA,

(recommended)

Vpp = 5.0 V + 10%, PAD3V5V = 0

0.8Vpp

IOH =-2 mA,

Vpp = 5.0 V + 10%, PAD3V5V = 12

0.8Vpp

lon = —1 MA,

(recommended)

Vpp = 3.3V * 10%, PAD3V5V = 1

Vpp - 0.8

CC|P

Output low level
SLOW configuration

Push Pull {Ig. =2 mA,

(recommended)

Vpp = 5.0V +10%, PAD3V5V =0

0.1Vpp

loL = 2 MA,

Vpp = 5.0 V + 10%, PAD3V5V = 1)

0.1Vpp

lOL =1 mA,

(recommended)

Vpp=3.3V +10%, PAD3V5V =1

0.5

1 Vpp=3.3V+10%/5.0V +10%, T, = —40 to 125 °C, unless otherwise specified

2 The configuration PAD3V5 = 1 when Vpp = 5 V is only a transient configuration during power-up. All pads but
RESET are configured in input or in high impedance state.

MPC5602D Microcontroller Data Sheet,

Rev. 6
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Electrical characteristics

Table 21. /0 weight?! (continued)

Pad

100 LQFP/64 LQFP

Weight 5V

Weight 3.3V

SRC2

=0

SRC=1

SRC=0 SRC=1

PD[5]

1%

1%

1%

1%

PD[6]

1%

1%

1%

1%

PDI[7]

1%

1%

1%

1%

PD[8]

1%

1%

1%

1%

PBI[4]

1%

1%

1%

1%

PB[5]

1%

1%

1%

1%

PB[6]

1%

1%

1%

1%

PB[7]

1%

1%

1%

1%

PD[9]

1%

1%

1%

1%

PD[10]

1%

1%

1%

1%

PD[11]

1%

1%

1%

1%

PB[11]

9%

9%

11%

11%

PD[12]

8%

8%

10%

10%

PB[12]

8%

8%

10%

10%

PD[13]

8%

8%

9%

9%

PB[13]

8%

8%

9%

9%

PD[14]

7%

7%

9%

9%

PB[14]

7%

7%

8%

8%

PD[15]

7%

7%

8%

8%

PB[15]

6%

6%

7%

7%

PA[3]

6%

6%

%

7%

PA[7]

4%

4%

5%

5%

PA[8]

4%

4%

5%

5%

PA[9]

4%

4%

5%

5%

PA[10]

5%

5%

6%

6%

PA[11]

5%

5%

6%

6%

PE[12]

5%

5%

6%

6%

PC[3]

5%

5%

6%

6%

PC[2]

5%

7%

6%

6%

PA[5]

5%

6%

5%

6%

PA[6]

4%

4%

5%

5%

PC[1]

5%

17%

4%

12%
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Electrical characteristics

Table 23. Voltage regulator electrical characteristics (continued)

Value
Symbol C Parameter Conditions? Unit
Min Typ Max
Cpeci | SR|—|Decoupling capacitance? ballast Vpp,_gv/Vss,_ v Pair: 100% | 470* — | nF
VDD_BV =45Vto55V
VDD_BV/VSS_LV pair: 400 —
VDD_BV =3Vto3.6V
Cpec2 |SR|—|Decoupling capacitance regulator Vpp/Vss pair 10 100 — nF
supply
Vumree |CC| T |Main regulator output voltage Before exiting fromreset| — 1.32 — \%
P After trimming 1.16 1.28 —
Ivrec | SR|—[Main regulator current provided to — — — 150 | mA
Vpp_Lv domain
IvrecinT |CC| D |Main regulator module current ImreG = 200 mA — — 2 mA
i
consumption e = 0 MA — — 1
Vi preg |CC| P |Low-power regulator output voltage |After trimming 1.16 1.28 — \%
lLprec | SR|—|Low power regulator current provided . — — 15 mA
to Vpp v domain
I_.precinT |CC| D [Low-power regulator module current |l preg = 15 MA; — — 600 | pA
consumption Tpo=55°C
— lLpreG = 0 MA; — S —
Tp=55°C
VyuLpreg |CC| P |Ultra low power regulator output After trimming 1.16 1.28 — \Y
voltage
luLpreg | SR|—|Ultra low power regulator current — — — 5 mA
provided to Vpp v domain
luLpreginT | CC| D |Ultra low power regulator module luLPrEG = 5 MA; — — 100 | pA
current consumption Tpo=55°C
luLprReG = 0 MA; — 2 —
Tpo=55°C
lop gy |CC| D |In-rush average current on Vpp gy — — — 300 | mA
during power-up®

1 Vpp=3.3V+10%/5.0V +10%, T, = —40 to 125 °C, unless otherwise specified.
This capacitance value is driven by the constraints of the external voltage regulator supplying the Vpp gy voltage.

A typical value is in the range of 470 nF.
3 This value is acceptable to guarantee operation from 4.5V to 5.5 V.

4 External regulator and capacitance circuitry must be capable of providing Ipp_pv While maintaining supply Vpp gy
in operating range.

depending on external capacitances to be loaded).

be sized accordingly. Refer to lyyreg Vvalue for minimum amount of current to be provided in cc.

MPC5602D Microcontroller Data Sheet, Rev. 6
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Electrical characteristics

Table 24. Low voltage detector electrical characteristics

Value
Symbol C Parameter Conditions? Unit
Min | Typ | Max

Vporup | SR|P |Supply for functional POR module Ta=25°C, 1.0 — 55 \Y,
VporH |CC|P|Power-on reset threshold after trimming 15 — 2.6 \Y,
Vivphvan |CC| T |LVDHVS low voltage detector high threshold — — 295 | V
VivbhvaL |CC|P|LVDHVS3 low voltage detector low threshold 2.6 — 2.9 \Y,
Vi vprvaeH |CC|P |LVDHV3B low voltage detector high threshold — — 295 | V
VivbrvaeL |CC|P|LVDHV3B low voltage detector low threshold 2.6 — 2.9 \Y
Vivprvsh |CC| T [LVDHVS low voltage detector high threshold — — 4.5 \Y,
VivpHvsL |CC|P|LVDHVS low voltage detector low threshold 3.8 — 4.4 \Y,
VivpLveorL |CC| P |LVDLVCOR low voltage detector low threshold 1.08 — 116 | V
VivbLvekpL |CC| P |[LVDLVBKP low voltage detector low threshold 1.08 — 116 | V

1 Vpp=3.3V+10%/5.0V+10%, Tp =40 to 125 °C, unless otherwise specified

4.10 Power consumption

Table 25 provides DC electrical characteristics for significant application modes. These values are indicative values; actual
consumption depends on the application.

Table 25. Power consumption on VDD_BV and VDD_HV

Value
Symbol C Parameter Conditions?® Unit
Min | Typ | Max
lopbmax> | CC| D |RUN mode maximum — — | 90 | 130° [ mA
average current
loprun? | CC| T |RUN mode typical fepy = 8 MHz — | 7 — | mA
7 |average current® fopy = 16 MHzZ — T —
T fepy = 32 MHz — |20 | —
Bl fepy = 48 MHz — | 40 | 100
lpbnalT | CC| C |HALT mode current® Slow internal RC oscillator [Ty =25°C | — 8 15 | mA
P (128 kHz) running Ta=125°C| — 12 5
IobsTop |CC| P [STOP mode current’ Slow internal RC oscillator [To=25°C | — | 180 | 7008 | pA
D (128 kHz) running Ti=55°C | — | 500 | —
D To=85°C | — | 1 | 6® [ma
D To=105°C| — | 2 | 9®
Bl Ta=125°C| — | 45 | 120

MPC5602D Microcontroller Data Sheet, Rev. 6
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Table 33. ESD absolute maximum ratings? 2

Electrical characteristics

Symbol C Ratings Conditions Class| Max value | Unit
VespHem) | CC | T |Electrostatic discharge voltage | To =25 °C H1C 2000 \Y,
(Human Body Model) conforming to AEC-Q100-002
Vespmmy |CC| T |Electrostatic discharge voltage | To =25°C M2 200 \Y,
(Machine Model) conforming to AEC-Q100-003
Vesp(com) |CC | T |Electrostatic discharge voltage | Tp =25 °C C3A 500 \Y,
(Charged Device Model) conforming to AEC-Q100-011 750 (comers) | Vv

1 AESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated

Circuits.

2 A device will be defined as a failure if after exposure to ESD pulses the device no longer meets the device
specification requirements. Complete DC parametric and functional testing shall be performed per applicable
device specification at room temperature followed by hot temperature, unless specified otherwise in the device
specification.

4.12.3.2

Static latch-up (LU)

Two complementary static tests are required on six parts to assess the latch-up performance:

»  Asupply overvoltage is applied to each power supply pin.
» Acurrent injection is applied to each input, output and configurable 1/O pin.

These tests are compliant with the EIA/JESD 78 IC latch-up standard.

Table 34. Latch-up results

Symbol

C Parameter

Conditions

Class

LU

CC

T |Static latch-up class

Tp=125°C
conforming to JESD 78

Il level A

MPC5602D Microcontroller Data Sheet, Rev. 6
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Electrical characteristics

4.14 FMPLL electrical characteristics

The device provides a frequency-modulated phase-locked loop (FMPLL) module to generate a fast system clock from the main
oscillator driver.

Table 37. FMPLL electrical characteristics

Value
Symbol |C Parameter Conditions? Unit
Min Typ Max
foLLn | SR|—|FMPLL reference clock? — 4 — 48 |MHz
Ap LN | SR|—|FMPLL reference clock duty — 40 — 60 %
cycle®
feLLout |CC| D |[FMPLL output clock frequency — 16 — 48 |MHz
fyco® |CC| P [VCO frequency without — 256 — 512 |MHz
frequency modulation
VCO frequency with frequency — 245 — 533
modulation
fepu | SR|—|System clock frequency — — — 48 |MHz
ferge | CC| P |Free-running frequency — 20 — 150 |MHz
t.ock |CC|P |FMPLL lock time Stable oscillator (fp |y =16 MHZz) | — 40 100 | ps
At 11 |CC|—|FMPLL long term jitter feLLn = 16 MHz (resonator), — — 10 ns
fPLLCLK at 48 MHz, 4,000 CyCIeS
IpL.  |CC|C |FMPLL consumption Tpo=25°C — — 4 mA

1 Vpp=3.3V+10%/5.0V +10%, Tp = -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 fp | |y and Ap| | |-

3 Frequency modulation is considered +4%.

4.15 Fast internal RC oscillator (16 MHz) electrical characteristics

The device provides a 16 MHz fast internal RC oscillator (FIRC). This is used as the default clock at the power-up of the device.
Table 38. Fast internal RC oscillator (16 MHz) electrical characteristics

Value
Symbol C Parameter Conditions?® Unit
Min Typ | Max
felrRe CC| P [Fast internal RC oscillator high [T, = 25 °C, trimmed — 16 — |MHz
SRI— frequency — 12 20
lrrcrUN® | CC| T |Fast internal RC oscillator high |T, = 25 °C, trimmed — — 200 | pA
frequency current in running
mode
Irircpwp |CC| D |Fast internal RC oscillator high | T, =25 °C — — 10 | pA
frequency current in power
down mode
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Table 38. Fast internal RC oscillator (16 MHz) electrical characteristics (continued)

Value
Symbol Cc Parameter Conditions?® Unit
Min Typ | Max
IrircsTop |CC| T |Fastinternal RC oscillator high | T, =25 °C |sysclk = off — 500 — HA
frequency and system clock —
current in stop mode sysclk =2 MHz B 600 _
sysclk = 4 MHz — 700 —
sysclk = 8 MHz — 900 —
sysclk = 16 MHz — 1250 —
trrcsuy  |CC| C |Fast internal RC oscillator Vpp =5.0V +10% — 11 20 | ps
start-up time
Arpircpre |CC| C |Fast internal RC oscillator Tpo=25°C -1 — 1 %
precision after software
trimming of fgrc
ArirctrIM |CC| C |Fast internal RC oscillator Tp=25°C — 1.6 %
trimming step
Afircvar |CC| C |Fast internal RC oscillator — -5 — 5 %
variation in temperature and
supply with respect to fgrc at
Ta =55 °C in high-frequency
configuration

1 Vpp=3.3V+10%/5.0V +10%, T, = —40 to 125 °C, unless otherwise specified.

2 This does not include consumption linked to clock tree toggling and peripherals consumption when RC oscillator is
ON.

4.16 Slow internal RC oscillator (128 kHz) electrical characteristics

The device provides a 128 kHz slow internal RC oscillator (SIRC). This can be used as the reference clock for the RTC module.
Table 39. Slow internal RC oscillator (128 kHz) electrical characteristics

Value
Symbol Cc Parameter Conditions?® Unit
Min | Typ | Max

fsirc CC| P |Slow internal RC oscillator low Ta =25 °C, trimmed — | 128 | — |kHz
SR|—|Mreauency — 100 | — | 150
IgIRC?” CC| C |Slow internal RC oscillator low Ta =25 °C, trimmed — — 5 | pA
frequency current
tsircsu  |CC| P |Slow internal RC oscillator start-up |Tp=25 °C,Vpp=5.0V£10%| — 8 12 | ps
time
Agircpre | CC| C [Slowinternal RC oscillator precision | Ty = 25 °C -2 — 2 %
after software trimming of fggc
AsircTriM | CC| C |Slow internal RC oscillator trimming — — | 27 | —
step
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EXTERNAL CIRCUIT INTERNAL CIRCUIT SCHEME
Voo Ch | E ded
anne xte_n e Sampling
Source Filter Current Limiter Selection Switch
FP=————— - = ar - - —-—-—--- ar - —--=-- L] fo — o— —d o—
: Rs : : 'i' : : R : Rswi1 Rswe Rap
1 o —I 1t :I—I[ L
1 1 " 1
I'Va " [ '] Cie2 Crgm= Cpo = Cs
1 1 " 1
1 1 " 1
1 = 1 = 1 | = = = = =
L e e e = = = dbhk e - - - - - - I 4

Rg: Source impedance

R: Filter resistance

Ck: Filter capacitance

R : Current limiter resistance

Rsw1: Channel selection switch impedance (two contributions, Rgy, and Rgy2)
Rap: Sampling switch impedance

Cp: Pin capacitance (two contributions, Cpy, Cpy and Cpy)

Cg: Sampling capacitance

Figure 13. Input equivalent circuit (extended channels)

A second aspect involving the capacitance network shall be considered. Assuming the three capacitances Cr, Cp; and Cp, are
initially charged at the source voltage V (refer to the equivalent circuit in Figure 13): A charge sharing phenomenon is installed
when the sampling phase is started (A/D switch close).

Ves Voltage transient on Cg

AV <0.5LSB

® @

71 < (Rsw + Rap) Cg <<tg

Vau 72 =R (Cs + Cpy + Cpp)

Figure 14. Transient behavior during sampling phase
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In particular two different transient periods can be distinguished:

1.

A firstand quick charge transfer from the internal capacitance Cp, and Cp, to the sampling capacitance Cg occurs (Cg
is supposed initially completely discharged): considering a worst case (since the time constant in reality would be
faster) in which Cp, is reported in parallel to Cp, (call Cp = Cpy + Cpy), the two capacitances Cp and Cg are in series,
and the time constant is

Eqn. 5
C,eC
_ p*Cs
1= Row * RAD)'CP+CS

Equation 5 can again be simplified considering only Cg as an additional worst condition. In reality, the transient is
faster, but the A/D converter circuitry has been designed to be robust also in the very worst case: the sampling time tg
is always much longer than the internal time constant:

Eqn. 6
T1<(RSW+ RAD).CS «tg

The charge of Cp; and Cp;, is redistributed also on Cg, determining a new value of the voltage V4 on the capacitance
according to Equation 7:

Eqn. 7
Va1 (Cg*Cpy +Cpp) = VA (Cpy +Cpy)

A second charge transfer involves also Cg (that is typically bigger than the on-chip capacitance) through the resistance
R : again considering the worst case in which Cp, and Cg were in parallel to Cp, (since the time constant in reality
would be faster), the time constant is:

Eqgn. 8
Tp<R +(Cg+Cpy +Cp))

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 tg, a constraints on R_sizing is obtained:

Eqn. 9
10et, =10eR| (Cg+Cpq +Cp,) <ty

Of course, R shall be sized also according to the current limitation constraints, in combination with Rg (source
impedance) and Rg (filter resistance). Being C definitively bigger than Cp4, Cp, and Cg, then the final voltage Va»
(at the end of the charge transfer transient) will be much higher than V5 ,. Equation 10 must be respected (charge
balance assuming now Cg already charged at Vp,):

Eqgn. 10
Va2® (Cg+Cpy +Cpp+Cp) SV CptVa2(Cp +Cpy*+Cy)

The two transients above are not influenced by the voltage source that, due to the presence of the RCg filter, is not able to
provide the extra charge to compensate the voltage drop on Cg with respect to the ideal source V,; the time constant RgCg of
the filter is very high with respect to the sampling time (t5). The filter is typically designed to act as anti-aliasing.
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4.17.3 ADC electrical characteristics

Table 40. ADC input leakage current

Value
Symbol |C Parameter Conditions Unit
Min Typ Max
IL.kg|CC|C| Input leakage current | Ty = —40 °C |No current injection on adjacent pin | — 1 — nA
c| Tp=25°C — 1 —
C] Tp=105°C — 8 | 200
P Tp=125°C — | a5 | 400
Table 41. ADC conversion characteristics
Value
Symbol Parameter Conditions? Unit
Min Typ Max
Vss apc |SR Voltage on — -0.1 — 0.1 \Y
VSS_HV_ADC (ADC
reference) pin with
respect to ground
(Vss)®
VDD_ADC SR Voltage on — VDD -0.1 — VDD +0.1 \Y
VDD_HV_ADC pin
(ADC reference) with
respect to ground
(Vss)
Vanx  |SR Analog input voltage® — Vss apc— 0.1 — [Vpp apc+0.1| V
fapc |SR ADC analog frequency|Vpp = 5.0 V 3.33 — 32+4% |MHz
Vpp=3.3V 3.33 — 20 + 4%
Appc_sys|SR ADC clock duty cycle |ADCLKSEL = 1% 45 — 55 %
(ipg_clk)
tapc_pu [SR ADC power up delay — — — 15 Hs
ts |CC Sampling time® fapc = 20 MHz, 600 — — ns
Vpp=3.3V INPSAMP = 12
fapc = 3.33 MHz, — — 76.2 Us
INPSAMP = 255
Sampling time(® fapc = 24 MHz, 500 — — ns
Vpp =5.0V INPSAMP =13
fapc = 3.33 MHz, — — 76.2 ps
INPSAMP = 255
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Table 41. ADC conversion characteristics (continued)

Value
Symbol C Parameter Conditions? Unit
Min Typ Max
TUEX" |cc| T [Total unadjusted error |Without current injection -10 10 LSB
for extended channel With current injection -12 12

1 Vpp=3.3V+10%/5.0V+10%, Tp = -40 to 125 °C, unless otherwise specified.

2 Analog and digital Vgg must be common (to be tied together externally).

3 Vanx May exceed Vss_abc and Vpp apc limits, remaining on absolute maximum ratings, but the results of the
conversion will be clamped respectively to 0x000 or OXFFF.

4 Duty cycle is ensured by using system clock without prescaling. When ADCLKSEL = 0, the duty cycle is ensured
by internal divider by 2.

5 During the sampling time the input capacitance Cg can be charged/discharged by the external source. The internal
resistance of the analog source must allow the capacitance to reach its final voltage level within tg. After the end of
the sampling time tg, changes of the analog input voltage have no effect on the conversion result. Values for the
sample clock tg depend on programming.

6

This parameter does not include the sampling time tg, but only the time for determining the digital result and the
time to load the result’s register with the conversion result.

Total Unadjusted Error: The maximum error that occurs without adjusting Offset and Gain errors. This error is a
combination of Offset, Gain and Integral Linearity errors.

4.18 On-chip peripherals

4.18.1 Current consumption

Table 42. On-chip peripherals current consumption1

Symbol C Parameter Conditions Typical value? |Unit
Ipp_Bvcan) |CC|T|CAN (FlexCAN) supply |500 Kbyte/s |Total (static + dynamic) 8 X foeriph 85 | HA
current on Vpp gy consumption: .
125 Kbyte/s | " Fey CAN in loop-back 8 X fperiph + 27 | WA
mode

* XTAL at 8 MHz used as
CAN engine clock source
* Message sending period

is 580 ps
Ipb_Bv(emios) |CC|T|eMIOS supply current | Static consumption: 29 X fheriph HA
on Vpp v * eMIOS channel OFF

¢ Global prescaler enabled

Dynamic consumption: 3 HA
« It does not change varying the
frequency (0.003 mA)

Ipp Bvscy |CC|T|SCI(LINFlex) supply  |Total (static + dynamic) consumption: 5xf
current on Vpp gy e LIN mode
¢ Baudrate: 20 Kbyte/s

periph 31 | pA
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4.18.3 JTAG characteristics
Table 44. JTAG characteristics
Value
No. Symbol C Parameter Unit
Min Typ Max
1 tjcyc | CC | D |TCK cycle time 83.33 — — ns
2 trois CC | D |TDI setup time 15 — — ns
3 troiH CC | D |TDI hold time 5 — — ns
4 trmss | CC | D |TMS setup time 15 — — ns
5 tTMSH CcC D |TMS hold time 5 — — ns
6 trpov | CC | D |TCK low to TDO valid — — 49 ns
7 trpol CC | D |TCK low to TDO invalid 6 — — ns
TCK /T
@@,
DATA INPUTS '\ \INPUT DATA VALID
DATA OUTPUTS >< OUTPUT DATA VALID
DATA OUTPUTS >
Note: Numbers shown reference Table 44.

5

5.1

5.1.1

Package characteristics

Figure 25. Timing diagram — JTAG boundary scan

Package mechanical data

100 LQFP
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5.1.2

64 LQFP
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Table 45. Revision history (continued)

Revision Date Description of Changes

4 14 Jul 2011 |Formatting and editorial changes throughout

Device comparison table: for the “Total timer 1/0 eMIOS”, changed “13 ch” to “14 ch”

Features: Replaced “e200z0" with “e200z0h”; added an explanation of which LINFlex
modules support master mode and slave

MPC5601D/MPC5602D series block summary:

< added definition for “AUTOSAR” acronym

changed “System watchdog timer” to “Software watchdog timer"64 LQFP pin
configuration (top view): changed pin 6 from VPP_TEST to VSS_HV

Added section “Pad configuration during reset phases”

Added section “Voltage supply pins”

Added section “Pad types”

Added section “System pins”

Renamed and updated section “Functional ports” (was previously section “Pin muxing”);
update includes replacing all instances of WKUP with WKPU (WKPU is the correct
abbreviation for Wakeup Unit)

Section “NVUSRO register”: edited content to separate configuration into electrical
parameters and digital functionality

Added section “NVUSRO[WATCHDOG_EN] field description”

Absolute maximum ratings: Removed “C” column from table

Replaced “TBD” with “—" in Ty,pp min value cell of 3.3 V and 5 V recommended
operating conditions tables

LQFP thermal characteristics: removed Ry ;g single layer board conditions; updated
footnote 4

I/O input DC electrical characteristics: removed footnote “All values need to be
confirmed during device validation”; updated | g characteristics

MEDIUM configuration output buffer electrical characteristics: changed “Igy = 100 pA”
to “lg. = 100 pA” in Vg conditions

I/O consumption: replaced instances of “Root medium square” with “Root mean square”

Updated section “Voltage regulator electrical characteristics”

Section “Low voltage detector electrical characteristics”: changed title (was “Voltage
monitor electrical characteristics”); added a fifth LVD (LVDHV3B); added event status
flag names found in RGM chapter of device reference manual to POR module and
LVD descriptions; replaced instances of “Low voltage monitor” with “Low voltage
detector”; deleted note referencing power domain No. 2 (this domain is not present
on the device); updated electrical characteristics table

Updated and renamed section “Power consumption” (was previously section “Low
voltage domain power consumption”)

Program and erase specifications (code flash): updated symbols; updated tqg,,¢ Values

Updated Flash memory read access timing

EMI radiated emission measurement: updated Sgy,, values

Updated FMPLL electrical characteristics

Crystal oscillator and resonator connection scheme: inserted footnote about possibly
requiring a series resistor

Fast internal RC oscillator (16 MHz) electrical characteristics: updated tgrcsy values

Section “Input impedance and ADC accuracy”: changed “Va/Vp," 10 “Vao/VA" in
Equation 13

ADC conversion characteristics:

« updated conditions for sampling time Vpp =5.0 V

+ updated conditions for conversion time Vpp = 5.0 V

Commercial product code structure: added character for frequency; updated optional
fields character and description

Restored the revision history table and added an entry for Rev. 3.1

Updated Abbreviations
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