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Block diagram

Table 2. MPC5602D series block summary

Block

Function

Analog-to-digital converter (ADC)

Multi-channel, 12-bit analog-to-digital converter

Boot assist module (BAM)

A block of read-only memory containing VLE code which is executed according
to the boot mode of the device

Clock generation module
(MC_CGM)

Provides logic and control required for the generation of system and peripheral
clocks

Clock monitor unit (CMU)

Monitors clock source (internal and external) integrity

Cross triggering unit (CTU)

Enables synchronization of ADC conversions with a timer event from the eMIOS
or from the PIT

Crossbar switch (XBAR)

Supports simultaneous connections between two master ports and three slave
ports. The crossbar supports a 32-bit address bus width and a 64-bit data bus
width.

Deserial serial peripheral interface
(DSPI)

Provides a synchronous serial interface for communication with external devices

Enhanced direct memory access
(eDMA)

Performs complex data transfers with minimal intervention from a host processor
via “n” programmable channels.

Enhanced modular input output
system (eMIOS)

Provides the functionality to generate or measure events

Error correction status module
(ECSM)

Provides a myriad of miscellaneous control functions for the device including
program-visible information about configuration and revision levels, a reset
status register, wakeup control for exiting sleep modes, and optional features
such as information on memory errors reported by error-correcting codes

Flash memory

Provides non-volatile storage for program code, constants and variables

FlexCAN (controller area network)

Supports the standard CAN communications protocol

Frequency-modulated
phase-locked loop (FMPLL)

Generates high-speed system clocks and supports programmable frequency
modulation

Internal multiplexer (IMUX) SIU
subblock

Allows flexible mapping of peripheral interface on the different pins of the device

Interrupt controller (INTC)

Provides priority-based preemptive scheduling of interrupt requests

JTAG controller (JTAGC)

Provides the means to test chip functionality and connectivity while remaining
transparent to system logic when not in test mode

LINFlex controller

Manages a high number of LIN (Local Interconnect Network protocol) messages
efficiently with a minimum of CPU load

Mode entry module (MC_ME)

Provides a mechanism for controlling the device operational mode and mode
transition sequences in all functional states; also manages the power control unit,
reset generation module and clock generation module, and holds the
configuration, control and status registers accessible for applications

Non-maskable interrupt (NMI)

Handles external events that must produce an immediate response, such as
power down detection

Periodic interrupt timer (PIT)

Produces periodic interrupts and triggers

Power control unit (MC_PCU)

Reduces the overall power consumption by disconnecting parts of the device
from the power supply via a power switching device; device components are
grouped into sections called “power domains” which are controlled by the PCU
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Package pinouts and signal descriptions

Table 3. Voltage supply pin descriptions

Pin number
Port pin Function
64 LQFP 100 LQFP

VDD_HYV |Digital supply voltage 7,28, 34, 56 15, 37, 52, 70, 84
VSS_HV |Digital ground 6, 8, 26, 33,55 |14, 16, 35, 51, 69, 83
VDD_LV [1.2V decoupling pins. Decoupling capacitor must be 11, 23, 57 19, 32,85

connected between these pins and the nearest Vgg |v pin.t
VSS_LV [1.2V decoupling pins. Decoupling capacitor must be 10, 24, 58 18, 33, 86

connected between these pins and the nearest Vpp |y pin.t
VDD_BYV |Internal regulator supply voltage 12 20

1A decoupling capacitor must be placed between each of the three VDD _LV/VSS_LV supply pairs to ensure stable
voltage (see the recommended operating conditions in the device datasheet for details).

3.4 Padtypes

In the device the following types of pads are available for system pins and functional port pins:

S = Slow!
M = Medium? 2
F = Fast! 2

| = Input only with analog feature®
J = Input/Output (S’ pad) with analog feature
X = Oscillator

3.5 System pins

The system pins are listed in Table 4.
Table 4. System pin descriptions

Pin number
Port pin Function direllgion Pad type coan{iEilrEa-ll;ion
9 64 LQFP {100 LQFP
RESET |Bidirectional reset with Schmitt-Trigger I/O M Input, weak 9 17
characteristics and noise filter. pull-up only

after PHASE2

EXTAL |Analog output of the oscillator amplifier circuit, 1/0 X Tristate 27 36
when the oscillator is not in bypass mode.
Analog input for the clock generator when the
oscillator is in bypass mode.!

XTAL |Analog input of the oscillator amplifier circuit. X Tristate 25 34
Needs to be grounded if oscillator is used in
bypass mode.!

1 Refer to the relevant section of the device datasheet.

1. See the I/O pad electrical characteristics in the device datasheet for details.
2. All medium and fast pads are in slow configuration by default at reset and can be configured as fast or medium (see the
PCR[SRC] description in the device reference manual).
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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)

Pin number

Alternate 110 Pad

Port pin PCR function’ Function | Peripheral direction2 type

64 LQFP |100 LQFP

RESET
configuration

PC[7] | PCR[39] | AFO GPIO[39] SIuL /0 S Tristate 17 26
AF1 — — —
AF2 — — —
AF3 — — —
— LINIRX | LINFlex_1 |
— WKPU[12]® |  WKPU |

PC[8] | PCR[40] | AFO GPIO[40] SIUL o) s Tristate 63 99
AF1 LIN2TX | LINFlex_2 o)
AF2 EOUC[3] | eMIOS_0 /0
AF3 — — —

PC[9] | PCR[41] | AFO GPIO[41] SIuL o) s Tristate 2 2
AF1 — — —
AF2 EOUC[7] | eMIOS_0 /0
AF3 — —

— LIN2RX | LINFlex_2 |
— WKPU[13]® |  WKPU |

PC[10] | PCR[42] | AFO GPIO[42] SIUL /0 M Tristate 13 22
AF1 — — —
AF2 — — —
AF3 MA[1] ADC o)
PC[11] | PCR[43] | AFO GPIO[43] SIUL /0 S Tristate — 21
AF1 — — —
AF2 — — —
AF3 MA[2] ADC o)
— WKPU[5]® |  WKPU
PC[12] | PCR[44] | AFO GPIO[44] SIUL /0 M Tristate — 97
AF1 EOUC[12] | eMIOS_0 /0
AF2 — — —
AF3 — — —
— EIRQ[19] SIUL |
PC[13] | PCR[45] | AFO GPIO[45] SIuL /0 S Tristate — 98
AF1 EOUC[13] | eMIOS_0 /0
AF2 — — —
AF3 — — —
PC[14] | PCR[46] | AFO GPIO[46] SIUL /0 S Tristate — 3
AF1 EOUC[14] | eMIOS_O /0
AF2 — — —
AF3 — — —
— EIRQ[8] SIUL |
PC[15] | PCR[47] | AFO GPIO[47] SIUL /0 M Tristate — 4
AF1 EOUC[15] | eMIOS_0 /0
AF2 — — —
AF3 — — —
— EIRQ[20] SIUL |
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

5 Pin number
= s
Port pin| PCR Ql:]irt?:rtﬁ Function | Peripheral direlé(t)ionz tzii ﬁg
@ = 64 LQFP |100 LQFP
(o]
o
PE[9] | PCR[73] | AFO GPIO[73] SIUL 110 S Tristate — 10
AF1 — — —
AF2 EOUC[23] eMIOS 0 110
AF3 — — —
— WKPU[7]® WKPU [
PE[10] | PCR[74] | AFO GPIO[74] SIUL /0 S Tristate — 11
AF1 — — —
AF2 CS3 1 DSPI_1 O
AF3 — — —
— EIRQI[10] SIUL |
PE[11] | PCR[75] | AFO GPIO[75] SIUL 110 S Tristate — 13
AF1 EOUC[24] | eMIOS_0 /0
AF2 CS4 1 DSPI_1 0]
AF3 — — —
— WKPU[14]® |  WKPU |
PE[12] | PCR[76] | AFO GPIO[76] SIUL /0 s Tristate — 76
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_S[7] ADC |
— EIRQ[11] SIUL |
Port H
PH[9]® |PCR[121]| AFO GPIO[121] SIUL 110 S | Input, weak 60 88
AF1 — — — pull-up
AF2 TCK JTAGC |
AF3 — — —
PH[10]° | PCR[122]| AFO GPIO[122] SIUL 110 S | Input, weak 53 81
AF1 — — — pull-up
AF2 TMS JTAGC |
AF3 — — —

Alternate functions are chosen by setting the values of the PCR.PA bitfields inside the SIUL module.

PCR.PA =00 —» AFO; PCR.PA =01 — AF1; PCR.PA = 10 —» AF2; PCR.PA = 11 —» AF3. This is intended to select
the output functions; to use one of the input functions, the PCR.IBE bit must be written to ‘1’, regardless of the
values selected in the PCR.PA bhitfields. For this reason, the value corresponding to an input only function is
reported as “—".

Multiple inputs are routed to all respective modules internally. The input of some modules must be configured by
setting the values of the PSMIO.PADSELX bitfields inside the SIUL module.

All WKPU pins also support external interrupt capability. See “wakeup unit” chapter of the device reference manual
for further details.

NMI has higher priority than alternate function. When NMI is selected, the PCR.AF field is ignored.

“Not applicable” because these functions are available only while the device is booting. Refer to “BAM” chapter of
the device reference manual for details.
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Electrical characteristics

6 Out of reset all the functional pins except PC[0:1] and PH[9:10] are available to the user as GPIO.
PC[0:1] are available as JTAG pins (TDI and TDO respectively).
PH[9:10] are available as JTAG pins (TCK and TMS respectively).
If the user configures these JTAG pins in GPIO mode the device is no longer compliant with IEEE 1149.1 2001.

4 Electrical characteristics

4.1 Introduction

This section contains electrical characteristics of the device as well as temperature and power considerations.

This product contains devices to protect the inputs against damage due to high static voltages. However, it is advisable to take
precautions to avoid application of any voltage higher than the specified maximum rated voltages.

To enhance reliability, unused inputs can be driven to an appropriate logic voltage level (Vpp or Vgg). This can be done by the
internal pull-up or pull-down, which is provided by the product for most general purpose pins.

The parameters listed in the following tables represent the characteristics of the device and its demands on the system.

In the tables where the device logic provides signals with their respective timing characteristics, the symbol “CC” for Controller
Characteristics is included in the Symbol column.

In the tables where the external system must provide signals with their respective timing characteristics to the device, the symbol
“SR” for System Requirement is included in the Symbol column.

4.2 Parameter classification

The electrical parameters shown in this supplement are guaranteed by various methods. To give the customer a better
understanding, the classifications listed in Table 6 are used and the parameters are tagged accordingly in the tables where
appropriate.

Table 6. Parameter classifications

Classification tag Tag description
P Those parameters are guaranteed during production testing on each individual device.
C Those parameters are achieved by the design characterization by measuring a statistically

relevant sample size across process variations.

T Those parameters are achieved by design characterization on a small sample size from typical
devices under typical conditions unless otherwise noted. All values shown in the typical column
are within this category.

D Those parameters are derived mainly from simulations.

NOTE

The classification is shown in the column labeled “C” in the parameter tables where
appropriate.

4.3 NVUSRO register

Bit values in the Non-\Volatile User Options (NVUSRO) Register control portions of the device configuration, namely electrical
parameters such as high voltage supply and oscillator margin, as well as digital functionality (watchdog enable/disable after
reset).

For a detailed description of the NVUSRO register, please refer to the device reference manual.
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Figure 4. Input DC electrical characteristics definition
Table 14. 1/0O input DC electrical characteristics
Value
Symbol |C Parameter Conditions?® Unit
Min Typ Max
Vi |SR| P [Input high level CMOS (Schmitt — 0.65Vpp — Vppt0.4| V
Trigger)
VL |SR]| P [Input low level CMOS (Schmitt — -0.4 — 0.35Vpp| V
Trigger)
Vhys |CC| C [Input hysteresis CMOS (Schmitt — 0.1Vpp — — \Y,
Trigger)
lLlkg |CC| D |Digital input leakage No injection [T, =-40°C — 2 200 nA
D gir:]ad‘acem TA=25°C | — 2 200
D] Tp=85°C — 5 300
D] Tp=105°C| — 12 500
P Tp=125°C| — 70 1000
WF|2 SR | P |Digital input filtered pulse — — — 40 ns
WNF,(Z) SR | P |Digital input not filtered pulse — 1000 — — ns

1 Vpp=3.3V+10%/5.0V+10%, Ty = -40 to 125 °C, unless otherwise specified
2 Inthe range from 40 to 1000 ns, pulses can be filtered or not filtered, according to operating temperature and
voltage.

4.7.3 I/O output DC characteristics

The following tables provide DC characteristics for bidirectional pads:
» Table 15 provides weak pull figures. Both pull-up and pull-down resistances are supported.
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4.8

Table 21. /O weight? (continued)

Electrical characteristics

100 LQFP/64 LQFP
Pad Weight 5V Weight 3.3V
SRC?=0 SRC=1 SRC=0 SRC=1
PCI0] 6% 9% 7% 8%
PE[2] 7% 10% 8% 9%
PE[3] 7% 10% 9% 9%
PC[5] 8% 11% 9% 10%
PC[4] 8% 11% 9% 10%
PE[4] 8% 12% 10% 10%
PE[5] 8% 12% 10% 11%
PE[6] 9% 12% 10% 11%
PE[7] 9% 12% 10% 11%
PC[12] 9% 13% 11% 11%
PC[13] 9% 9% 11% 11%
PCI8] 9% 9% 11% 11%
PB[2] 9% 13% 11% 12%

1 Vpp=3.3V£10%/5.0V +10%, T, = —40 to 125 °C, unless otherwise specified
2 SRC: “Slew Rate Control” bit in SIU_PCR

RESET electrical characteristics

The device implements a dedicated bidirectional RESET pin.

V
DD

VobmIN

v

Figure 5. Start-up reset requirements
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Electrical characteristics

4.9.2 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 Vpp and the Vpp |\ voltage while device is supplied:

*  POR monitors Vpp 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 Vpp 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 Vpp gy 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)

*  LVDHVS5 monitors Vpp 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 PDL1 in device reference manual)

* LVDLVBKP monitors power domain No. 0 (refer to RGM Destructive Event Status (RGM_DES) Register flag
F_LVD12_PDO in device reference manual)

Vop A

VLVDHVxH
VLVDHVRL

RESET A . I | l

Figure 8. Low voltage detector vs reset
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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
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Table 25. Power consumption on VDD_BV and VDD_HV (continued) (continued)

Value
Symbol C Parameter Conditions? Unit
Min | Typ | Max
Ippstoey |CC|P |STANDBY mode current® |Slow internal RC oscillator [T, = 25 °C — 30 100 | pA
D (128 kHz) running Ti=55°C | — 75 —
D To=85°C | — | 180 | 700
D] To=105°C| — | 315 | 1000
P To=125°C| — | 560 | 1700

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

Running consumption does not include 1/Os toggling which is highly dependent on the application. The given value

is thought to be a worst case value with all peripherals running, and code fetched from code flash while modify

operation ongoing on data flash. Notice that this value can be significantly reduced by application: switch off not used
peripherals (default), reduce peripheral frequency through internal prescaler, fetch from RAM most used functions,
use low power mode when possible.

Higher current may be sinked by device during power-up and standby exit. Please refer to in-rush average current

on Table 23.

RUN current measured with typical application with accesses on both flash memory and SRAM.

5 Only for the “P” classification: Code fetched from SRAM: serial IPs CAN and LIN in loop-back mode, DSPI as Master,
PLL as system clock (3 x Multiplier) peripherals on (eMIOS/CTU/ADC) and running at maximum frequency, periodic
SW/WDG timer reset enabled.

6 Data flash power down. Code flash in low power. SIRC (128 kHz) and FIRC (16 MHz) on. 10 MHz XTAL clock.
FlexCAN: 0 ON (clocked but no reception or transmission). LINFlex: instances: 0, 1, 2 ON (clocked but no reception
or transmission), instance: 3 clocks gated. eMIOS: instance: 0 ON (16 channels on PA[O]-PA[11] and PC[12]-PC[15])
with PWM 20 kHz, instance: 1 clock gated. DSPI: instance: 0 (clocked but no communication). RTC/API ON.PIT ON.
STM ON. ADC ON but no conversion except 2 analog watchdogs.

’ Only for the “P” classification: No clock, FIRC (16 MHz) off, SIRC (128 kHz) on, PLL off, HPVreg off,
ULPVreg/LPVreg on. All possible peripherals off and clock gated. Flash in power down mode.

8 When going from RUN to STOP mode and the core consumption is > 6 mA, it is normal operation for the main
regulator module to be kept on by the on-chip current monitoring circuit. This is most likely to occur with junction
temperatures exceeding 125 °C and under these circumstances, it is possible for the current to initially exceed the
maximum STOP specification by up to 2 mA. After entering stop, the application junction temperature will reduce to
the ambient level and the main regulator will be automatically switched off when the load current is below 6 mA.

9 Only for the “P” classification: ULPVreg on, HP/LPVreg off, 16 KB SRAM on, device configured for minimum
consumption, all possible modules switched off.

4.11 Flash memory electrical characteristics

The data flash operation depends strongly on the code flash operation. If code flash is switched-off, the data flash is disabled.

4.11.1 Program/Erase characteristics

Table 26 shows the program and erase characteristics.
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Table 28. Flash module life

Value
Symbol C Parameter Conditions Unit
Min Typ Max
P/IE CC|C|Number of program/erase 16 KB blocks 100,000 — — cycles
cycles per block over the 32 KB blocks 10,000 | 100,000 — | cycles
operating temperature range
(Ty) 128 KB blocks 1,000 |100,000f — | cycles
Retention | CC | C |Minimum data retention at 85 °C |Blocks with 20 — — years

average ambient temperature! |0-1,000 P/E cycles

Blocks with 10 — —
1,001-10,000 P/E cycles

Blocks with 5 — —
10,001-100,000 P/E cycles

1 Ambient temperature averaged over application duration. It is recommended not to exceed the product operating
temperature range.

ECC circuitry provides correction of single bit faults and is used to improve further automotive reliability results. Some units
will experience single bit corrections throughout the life of the product with no impact to product reliability.

Table 29. Flash memory read access timing

Symbol |C Parameter Conditions?! | Max | Unit
ferreap | CC | P |Maximum working frequency for reading code flash memory at given 2 wait states | 48 |MHz
—1number of wait states in worst conditions -
C 0 wait states | 20
forreap | CC | P [Maximum working frequency for reading data flash memory at given 6 wait states | 48 |MHz
number of wait states in worst conditions

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

4.11.2 Flash power supply DC characteristics
Table 30 shows the power supply DC characteristics on external supply.

NOTE

Power supply for data flash is actually provided by code flash; this means that data flash
cannot work if code flash is not powered.

Table 30. Flash power supply DC electrical characteristics

Value
Symbol |C Parameter Conditions?® Unit
Min | Typ | Max
Icereap | CC | D |Sum of the current consumption on|Flash module read Codeflash | — | — | 33 [ mA
Iorrean |CC|D Vppny and Vppgy on read access |fcpy = 48 MHz Daaflash | — | —1 2 |mA
lcemop |CC|D|Sum of the current consumption on|Program/Erase on-going Code flash | — | — | 33 | mA
VppRry and Vppgy 0N matrix while reading flash registers,
Iormop [CC| D] odification (program/erase) fopy = 48 MHz Dataflash | —| — | 6 | mA
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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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4.17 ADC electrical characteristics

4.17.1 Introduction

The device provides a 12-bit Successive Approximation Register (SAR) analog-to-digital converter.
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Figure 11. ADC characteristics and error definitions
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5.1.2

64 LQFP

“»

= freescale

E 4
semiconductor
FREESCALE SEMICONDUCTOR, INC. ALL RIGHTS RESERVED.
ELECTRONIC VERSIONS ARE UNCONTROLLED EXCEPT WHEN ACCESSED
DIRECTLY FROM THE DOCUMENT CONTROL REPOSITORY. PRINTED
VERSIONS ARE UNCONTROLLED EXCEPT WHEN STAMPED "CONTROLLED
COPY” IN RED.

MECHANICAL

DICTIONARY

OUTL INES

DOCUMENT NO: 98ASS23234W

PAGE:

840F

DO NOT SCALE THIS DRAWING

REV:

E

4x [22]o. 2[H[A-B]D

PIN 1
INDEX—\\\\

HRRARA

-re

4X 16 TIPS

Ao 2[c[A-B[D]

11

——
——
——
——
[S——

H
g

|
11
11

IR

48

it

VIEW ;j>

16l

ihilil

N—

ik

w
w

—T
i
TN
i
——]
:I;J/_r

[i2A

—1. 60 MAX

yam

p

/k_—-\_ux 12°)
~ 7~
N\

\
L.

64X
[]o. 08

]

I SEATING
PLANE

64X 0.27
0. 17&
[$10- 08 @CTAEI0

Q;//x |
(4x 12° _
VIEW AA

TITLE: 64LD LQFP,

10 X 10 X 1. 4
0.5 PITCH,

CASE OUTLINE

CASE NUMBER: 840F-02

PKG,

STANDARD: JEDEC MS-026 BCD

PACKAGE CODE: 8426

SHEET:

Figure 29. 64 LQFP mechanical drawing (part 1 of 3)

MPC5602D Microcontroller Data Sheet, Rev. 6

74

Freescale Semiconductor



Document revision history

7 Document revision history

Table 45 summarizes revisions to this document.

Table 45. Revision history

Revision Date Description of Changes
1 30 Sep 2009 |Initial release
2 18 Feb 2010 |Updated the following tables:

- Absolute maximum ratings
- Low voltage power domain electrical characteristics;
- On-chip peripherals current consumption
- DSPI characteristics;
- JTAG characteristics;
- ADC conversion characteristics;
Inserted a note on “Flash power supply DC characteristics” section.

3 10 Aug 2010 |“Features” section: Updated information concerning eMIOS, ADC, LINFlex, Nexus and
low power capabilities

“MPC5602D device comparison” table: updated the “Execution speed” row

“MPC5602D series block diagram” figure:

« updated max number of Crossbar Switches

» updated Legend

“MPC5602D series block summary” table: added contents concernig the eDMA block

“100 LQFP pin configuration (top view)” figure:

* removed alternate functions

 updated supply pins

“64 LQFP pin configuration (top view)” figure: removed alternate functions

Added “Pin muxing” section

“NVUSRO register” section: Deleted “NVUSRO[WATCHDOG_EN] field description*
section

“Recommended operating conditions (3.3 V)" table:

* TVpp: deleted min value

« In footnote No. 3, changed capacitance value between Vpp gy and Vgg v

“Recommended operating conditions (5.0 V)” table: deleted TVpp min value

“LQFP thermal characteristics” table: changed Rg;c values

“I/O input DC electrical characteristics” table:

* W updated max value

* Wyp: updated min value

“I/O consumption” table: removed Ipynseg FOW

Added “I/O weight” table

“Program and erase specifications (Code Flash)” table: deleted Tgank ¢ row

Updated the following tables: -

» “Voltage regulator electrical characteristics”

» “Low voltage monitor electrical characteristics”

* “Low voltage power domain electrical characteristics”

 “Start-up time/Switch-off time”

» “Fast external crystal oscillator (4 to 16 MHz) electrical characteristics”

* “FMPLL electrical characteristics”

« “Fast internal RC oscillator (16 MHz) electrical characteristics”

» “ADC conversion characteristics”

¢ “On-chip peripherals current consumption”

» “DSPI characteristics”

“DSPI characteristics” section: removed “DSPI PCS strobe (PCSS) timing” figure

3 10 Aug 2010 |“Ordering information” section: removed “Orderable part number summary* table
(continued)
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Table 45. Revision history (continued)

Revision Date Description of Changes
5 — Rev. 5 not published.
6 29 Jan 2013 |Removed all instances of table footnote “All values need to be confirmed during device

validation”

Section 4.1, “Introduction, removed Caution note.

In Table 42, On-chip peripherals current consumption, replaced “TBD” with “8.21 mA” in
Ibp_tv(FLASH) Cell.

Updated Section 4.17.2, “Input impedance and ADC accuracy

In Table 24, changed V| ypnvaL: VivoHvasl from 2.7 Vto 2.6 V.

Revised the Table 28 (Flash module life)

Updated Table 43, DSPI characteristics, to add specifications 7 and 8, tpcgc and tppgc.

Inserted Figure 24, DSPI PCS strobe (PCSS) timing.

Appendix A Abbreviations

Table A-1 lists abbreviations used in this document.

Table A-1. Abbreviations

Abbreviation Meaning
APU Auxilliary processing unit
CMOS Complementary metal—-oxide—semiconductor
CPHA Clock phase
CPOL Clock polarity
CSs Peripheral chip select
DAOC Double action output compare
ECC Error code correction
EVTO Event out
GPIO General purpose input/output
IPM Input period measurement
IPWM Input pulse width measurement
MB Message buffer
MC Modulus counter
MCB Modulus counter buffered (up / down)
MCKO Message clock out
MDO Message data out
MSEO Message start/end out
MTFE Modified timing format enable
NVUSRO Non-volatile user options register
OPWFMB Output pulse width and frequency modulation buffered
OPWMB Output pulse width modulation buffered
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Table A-1. Abbreviations (continued)

Abbreviation Meaning
OPWMCB Center aligned output pulse width modulation buffered with dead time
OPWMT Output pulse width modulation trigger

PWM Pulse width modulation

SAIC Single action input capture
SAOC Single action output compare

SCK Serial communications clock
SOuUT Serial data out

TBD To be defined

TCK Test clock input

TDI Test data input

TDO Test data output

T™MS Test mode select
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