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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"
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32-Bit Single-Core
64MHz

CANbus, I2C, LINbus, SCI, SPI
DMA, POR, PWM, WDT
79

512KB (512K x 8)
FLASH

64K x 8

32K x 8

3V ~ 5.5V

A/D 28x10b

Internal

-40°C ~ 85°C (TA)
Surface Mount
100-LQFP

100-LQFP (14x14)
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Feature set dependent on selected peripheral multiplexing—table shows example implementation

Based on 125 °C ambient operating temperature

See the eMIOS section of the device reference manual for information on the channel configuration and functions.
IC — Input Capture; OC — Output Compare; PWM — Pulse Width Modulation; MC — Modulus counter

SCI0, SCI1 and SCI2 are available. SCI3 is not available.

CANO, CAN1 are available. CAN2, CAN3, CAN4 and CANS5 are not available.

CANO, CAN1 and CAN2 are available. CAN3, CAN4 and CAN5 are not available.

1/0 count based on multiplexing with peripherals

208 MAPBGA available only as development package for Nexus2+
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Package pinouts and signal descriptions

Table 3. MPC5604B/C series block summary (continued)

Block Function
Memory protection unit (MPU) Provides hardware access control for all memory references generated in a
device
Nexus development interface Provides real-time development support capabilities in compliance with the
(NDI) IEEE-ISTO 5001-2003 standard
Periodic interrupt timer (PIT) Produces periodic interrupts and triggers
Real-time counter (RTC) A free running counter used for time keeping applications, the RTC can be

configured to generate an interrupt at a predefined interval independent of the
mode of operation (run mode or low-power mode)

System integration unit (SIU) 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

Static random-access memory Provides storage for program code, constants, and variables

(SRAM)

System status configuration Provides system configuration and status data (such as memory size and status,

module (SSCM) 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) The wakeup unit 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.

Crossbar (XBAR) switch 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.

3 Package pinouts and signal descriptions

3.1 Package pinouts

The available LQFP pinouts and the 208 MAPBGA ballmap are provided in the following figures. For pin signal descriptions,
please refer to the device reference manual.
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Package pinouts and signal descriptions

Table 6. Functional port pin descriptions (continued)

c Pin number
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c B c ® Ng o g G | & %
3 v |5 2 g 1815 € |3|z|e|zle
€ o @ o S (N s s S |o |% | | m
S a 8 £ = 5 | ® 8 mlo |99 |2
o g i K o | = - x | %X |o |3 | &
5] = W g /1218 |3 |=
= 3 0 10 - - 3
< 4 e |8 N
= =
PB[3] | PCR[19] | AFO GPIO[19] SIUL /o | s Tristate 1 1 1 1 C3
AF1 — — —
AF2 SCL 12C_0 I/O
AF3 — — —
— WKPU[11]* WKPU [
— LINORX LINFlex_0O |
PB[4] | PCR[20] | AFO GPIO[20] SIUL L] Tristate | 32 | 32 | 50 | 72 | T16
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[0] ADC [
PB[5] | PCR[21] | AFO GPIO[21] SIUL L] Tristate | 35 | — | 53 | 75 |R16
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[1] ADC [
PB[6] | PCR[22] | AFO GPIO[22] SIuL L] Tristate | 36 | — | 54 | 76 |P15
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[2] ADC [
PB[7] | PCR[23] | AFO GPIO[23] SIUL | | Tristate 37 | 35 | 55 | 77 |P16
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[3] ADC [
PB[8] | PCR[24] | AFO GPIO[24] SIUL Lol Tristate | 30 | 30 | 39 | 53 | R9
AF1 — — —
AF2 — — —
AF3 — — —
— ANSIO0] ADC [
— | OSC32K_XTAL’ SXOSC | I/0
PB[9] | PCR[25] | AFO GPIO[25] SIUL | | Tristate 29 | 29 | 38 | 52 | T9
AF1 — — —
AF2 — — —
AF3 — — —
— ANS[1] ADC [
— | OSC32K_EXTAL’ | SXOSC | 1/0

MPC5604B/C Microcontroller Data Sheet, Rev. 11
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Package pinouts and signal descriptions

Table 6. Functional port pin descriptions (continued)

c Pin number
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PH[4] | PCR[116] | AFO GPIO[116] SIUL /o | M Tristate — | — | — | 134 | A6
AF1 E1UCI6] eMIOS_1 | I/O
AF2 — — —
AF3 — — —
PH[5] | PCR[117] | AFO GPIO[117] SIUL /o | s Tristate — | — | — | 135| B6
AF1 E1UCI7] eMIOS_1 | I/O
AF2 — — —
AF3 — — —
PH[6] | PCR[118] | AFO GPIO[118] SIUL /O | M Tristate — | — | — | 136 | D5
AF1 E1UCI8] eMIOS_1 | I/O
AF2 — — —
AF3 MA[2] ADC (0]
PH[7] | PCR[119] | AFO GPIO[119] SIUL /O | M Tristate — | — | — |137| C5
AF1 E1UC[9] eMIOS_1 | I/O
AF2 CS3 2 DSPI_2 (0]
AF3 MA[1] ADC (0]
PH[8] | PCR[120] | AFO GPIO[120] SIUL /O | M Tristate — | — | — | 138| A5
AF1 E1UCI[10] eMIOS_1 | I/O
AF2 CsS2 2 DSPI_2 o]
AF3 MA[O] ADC (0]
PH[9]° | PCR[121] | AFO GPIO[121] SIUL /O | S |Input,weak | 60 | 60 | 88 | 127 | B8
AF1 — — — pull-up
AF2 TCK JTAGC |
AF3 — — —
PH[10]° | PCR[122] | AFO GPIO[122] SIUL /O | S |Input,weak | 53 | 53 | 81 [ 120 | B9
AF1 — — — pull-up
AF2 TMS JTAGC |
AF3 — — —

o g M W

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

PCR.PA =00 — AF0; 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 bitfields. 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.

208 MAPBGA available only as development package for Nexus2+
All WKPU pins also support external interrupt capability. See wakeup unit chapter 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 reference manual for details.

MPC5604B/C Microcontroller Data Sheet, Rev. 11
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Package pinouts and signal descriptions

' Default manufacturing value is ‘1’. Value can be programmed by customer in Shadow Flash.

3.11.2 NVUSRO[OSCILLATOR_MARGIN] field description

The fast external crystal oscillator consumption is dependent on the OSCILLATOR_MARGIN bit value. Table 10 shows how
NVUSRO[OSCILLATOR MARGIN] controls the device configuration.

Table 10. OSCILLATOR_MARGIN field description

Value' Description
0 Low consumption configuration (4 MHz/8 MHz)
1 High margin configuration (4 MHz/16 MHz)

' Default manufacturing value is ‘1’. Value can be programmed by customer in Shadow Flash.

3.11.3 NVUSRO[WATCHDOG_EN] field description

The watchdog enable/disable configuration after reset is dependent on the WATCHDOG_EN bit value. Table 11 shows how
NVUSRO[WATCHDOG _EN] controls the device configuration.

Table 11. WATCHDOG_EN field description

Value' Description
0 Disable after reset
1 Enable after reset

' Default manufacturing value is ‘1’. Value can be programmed by customer in Shadow Flash.

MPC5604B/C Microcontroller Data Sheet, Rev. 11
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Package pinouts and signal descriptions

3.15.2 1/O input DC characteristics

Table 16 provides input DC electrical characteristics as described in Figure 7.
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Figure 7. 1/0 input DC electrical characteristics definition

Table 16. I/0 input DC electrical characteristics

Value
Symbol |C Parameter Conditions' Unit
Min Typ Max
Vig |SR| P |Input high level CMOS (Schmitt — 0.65Vpp — Vppt0.4| V
Trigger)
V)L [SR| P |Inputlow level CMOS (Schmitt — -0.4 — 0.35Vpp
Trigger)
Vhys |CC| C |Input hysteresis CMOS (Schmitt — 0.1Vpp — —
Trigger)
IL.kg |CC| D |Digital input leakage No injection |Tp =-40°C — 2 200 nA
D] S;adjace”t Ta=25°C | — 2 200
D] Tp=85°C — 5 300
D] TA=105°C| — 12 500
P Ta=125°C| — 70 1000
Wg2 |SR| P |Wakeup input filtered pulse — — — 40 ns
Wyri2 | SR | P |Wakeup input not filtered pulse — 1000 — — ns

! Vpp =3.3V+10%/5.0V £10%, Tp =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.

MPC5604B/C Microcontroller Data Sheet, Rev. 11
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Package pinouts and signal descriptions

Table 23. 1/0 consumption (continued)

Value
Symbol C Parameter Conditions’ Unit
Min | Typ | Max
Irmsmep |CC|D|Root mean square I/O |C =25 pF, 13 MHz |Vpp=5.0V£10%, | — — 6.6 | mA
currgnt for' MEDIUM C_ = 25 pF, 40 MHz PAD3V5V =0 — — 134
configuration
C_ =100 pF, 13 MHz — — | 183
C_L=25pF, 13MHz |Vpp=3.3V £10%, — — 5
C_ = 25 pF, 40 MHz PAD3V5V =1 —_ | — | 85
C_ =100 pF, 13 MHz — — 11
IrmsesT |CC|D|Root mean square /O [C =25 pF, 40 MHz |Vpp=5.0V £ 10%, — — 22 | mA
currgnt for' FAST C_= 25 pF, 64 MHz PAD3V5V =0 — — 33
configuration
C_ =100 pF, 40 MHz — — 56
C_=25pF,40MHz |Vpp=3.3V £10%, — — 14
CL=25pF, 64 MHz | D3VOV =1 — | — | 20
C_ =100 pF, 40 MHz — — 35
lavesee | SR|D|Sum of all the static /0 |Vpp = 5.0 V £ 10%, PAD3V5V =0 — — 70 | mA
current within a Supply 1, " ~"_"3°3 + 10%, PAD3V5V = 1 — | — | es
segment

T Vpp=3.3V£10%/5.0V £ 10%, Tp = —40 to125 °C, unless otherwise specified
2 Stated maximum values represent peak consumption that lasts only a few ns during I/O transition.

Table 24 provides the weight of concurrent switching 1/Os.

Due to the dynamic current limitations, the sum of the weight of concurrent switching I/Os on a single segment must not exceed
100% to ensure device functionality.

Table 24. 1/0 weight'

144/100 LQFP 64 LQFP
Supply segment
Pad Weight 5 V Weight 3.3 V Weight 5 V Weight 3.3 V
LK:P Lg)lgP LQG:PZ SRC3=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC =1
4 4 3 PBI3] 10% — 12% — 10% — 12% —
PCI[9] 10% — 12% — 10% — 12% —
— |PC[14] 9% — 1% — — — — —
— |PC[15] 9% 13% 1% 12% — — — —
— — | PG[5] 9% — 1% — — — — —
— — | PG[4] 9% 12% 10% 1% — — — —
— — | PG[3] 9% — 10% — — — — —

MPC5604B/C Microcontroller Data Sheet, Rev. 11
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Figure 11. Vpp_wy and Vpp gy maximum slope
When STANDBY mode is used, further constraints are applied to the both Vpp py and Vpp gy in order to guarantee correct
regulator function during STANDBY exit. This is described on Figure 12.

STANDBY regulator constraints should normally be guaranteed by implementing equivalent of CSTDBY capacitance on
application board (capacitance and ESR typical values), but would actually depend on exact characteristics of application
external regulator.

MPC5604B/C Microcontroller Data Sheet, Rev. 11
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Package pinouts and signal descriptions

Therefore it is recommended that the user apply EMC software optimization and prequalification tests in relation with the EMC
level requested for his 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.

3.20.2 Electromagnetic interference (EMI)

The product is monitored in terms of emission based on a typical application. This emission test conforms to the IEC 61967-1
standard, which specifies the general conditions for EMI measurements.

Table 34. EMI radiated emission measurement'2

Value
Symbol |C Parameter Conditions Unit
Min | Typ | Max
— |SR|—|Scan range — 0.150{ — |1000 | MHz
fepu |SR|—|Operating frequency — — | 64 | — [MHz
Vpp_Lv[SR|—|LV operating voltages — — |128| — | V
Semi |CC| T |Peak level Vpp = 5V, Tp =25 °C, No PLL frequency — | — 18 | dBp
LQFP144 package modulation \Y
;I'est c;ogfcl\)/lr:;?fg to |=Eg46|;]/|?_1627-2’ +2% PLL frequency | — — 14 | dBp
0sc cPu modulation \%

T 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.

3.20.3 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.

3.20.3.1 Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are applied to the pins of each sample according
to each pin combination. The sample size depends on the number of supply pins in the device (3 parts*(n+1) supply pin). This
test conforms to the AEC-Q100-002/-003/-011 standard.

MPC5604B/C Microcontroller Data Sheet, Rev. 11
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Figure 16. Crystal oscillator and resonator connection scheme
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Figure 17. Equivalent circuit of a quartz crystal

Table 39. Crystal motional characteristics’

Value
Symbol Parameter Conditions Unit
Min Typ Max
Ly [Motional inductance — — 11796 — KH
Cyn [Motional capacitance — — 2 — fF
C1/C2 |Load capacitance at OSC32K_XTAL and — 18 — 28 pF
OSC32K_EXTAL with respect to ground2
Rm3 Motional resistance AC coupled @ C0O =2.85 pF4 — — 65 kQ
AC coupled @ CO = 4.9 pF* — — 50
AC coupled @ CO = 7.0 pF* — — 35
AC coupled @ CO=9.0pF* | — — 30

1 Crystal used: Epson Toyocom MC306

MPC5604B/C Microcontroller Data Sheet, Rev. 11
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Package pinouts and signal descriptions

Table 41. FMPLL electrical characteristics

Value
Symbol |(C Parameter Conditions’ Unit
Min Typ Max
foLun | SR|—|FMPLL reference clock? — 4 — 64 |MHz
Ap LN | SR|—|FMPLL reference clock duty — 40 — 60 %
Cycle2
feLLouT |CC| D |[FMPLL output clock frequency — 16 — 64 |MHz
fyco® |CC| P [VCO frequency without — 256 — 512 |MHz
frequency modulation
C |VCO frequency with frequency — 245 — 533
modulation
fcpu | SR|—|System clock frequency — — — 64 |MHz
fereg | CC| P |Free-running frequency — 20 — 150 |MHz
tLock |CC|P |FMPLL lock time Stable oscillator (fp  y =16 MHz) | — 40 100 | ps
AtgTyr |CC|—|FMPLL short term jitter* fsys Maximum —4 — 4 %
Aty 1yt |CC|—|FMPLL long term jitter feLLin = 16 MHz (resonator), — — 10 ns
fpLLcLk @ 64 MHZz, 4000 cycles
Ip..  |CC|C |FMPLL consumption Tpo=25°C — — 4 mA

" Vpp=3.3V£10%/5.0V +10%, Ty = —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 @nd App -

3 Frequency modulation is considered +4%
4 Short term jitter is measured on the clock rising edge at cycle n and n+4.

3.24 Fast internal RC oscillator (16 MHz) electrical characteristics

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

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

Value
Symbol Cc Parameter Conditions' Unit
Min Typ | Max
fere  |CC| P |Fast internal RC oscillator high Tp =25 °C, trimmed — 16 — |MHz
SRI— frequency — 12 20
IHRCRUNZ' CC| T |Fast internal RC oscillator high Tp =25 °C, trimmed — — 200 | pA
frequency current in running mode
IFircpwp |CC| D |Fast internal RC oscillator high Tpo=125°C — — 10 MA
frequency current in power down
mode

MPC5604B/C Microcontroller Data Sheet, Rev. 11
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3.27.2 DSPI characteristics

Table 47. DSPI characteristics’

DSPI0/DSPI1 DSPI2
No. Symbol C Parameter Unit
Min Typ Max Min Typ Max
1 tsck | SR| D [SCK cycle time Master mode 125 — — 333 — — ns
(MTFE = 0)
D Slave mode 125 — — 333 — —
(MTFE = 0)
D Master mode 83 — — 125 — —
(MTFE =1)
D Slave mode 83 — — 125 — —
(MTFE =1)
— | fpspr | SR | D |DSPI digital controller frequency — — fepu — — fepu MHz
— | Atcsge |CC | D |Internal delay between pad [Master mode — — 1302 — — 153 ns
associated to SCK and pad
associated to CSn in
master mode for CSn1—>0
— | Atasc | CC| D |Internal delay between pad |Master mode — — 1303 — — 1303 ns
associated to SCK and pad
associated to CSn in
master mode for CSn1—>1
2 | tescextt | SR| D |CS to SCK delay Slave mode 32 — — 32 — — ns
3 tASCeth SR | D |After SCK delay Slave mode 1/fpsp) + 5 — — 1/fpsp) + 5 — — ns
4 tspc | CC| D |SCK duty cycle Master mode — tsck/2 — — tsck/2 — ns
SR|D Slave mode tSCK/Z — — tSCK/Z — —
5 ta SR | D |Slave access time Slave mode — — 1/fpsp; + 70 — — 1/fpgp + 130 | ns
6 tpi SR | D |Slave SOUT disable time |Slave mode 7 — — 7 — — ns
7 tpcsc | SR | D [PCSx to PCSS time 0 — — 0 — — ns
8 tpasc | SR | D |PCSS to PCSx time 0 — — 0 — — ns
9 tsur | SR | D |Data setup time for inputs |Master mode 43 — — 145 — — ns
Slave mode 5 — — 5 — —

suondiosap jeubis pue synouid abeyoed



Package characteristics

MECHANICAL OUTLINES DOCUMENT NO: 98ASS23234W
© FREESCALE SEMICL{CTeWng%gg!gSe{S RESERVED. D I CT I ONARY PAGE: 84OF
VEDR]SR]EOCNTSLYARFER [BANCTOHNERDGULCLLJQADE NETXCCEOF'NTT R;VOHLE NR ESPTOASM[PTEODR Y"C;NRTI:OTSLDED D O N O T S C A L E T H I S D R A W I N G R E V : E

NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.
DIMENSIONING AND TOLERANCING PER ASME Y14. 5M-1994.

DATUMS A, B AND D TO BE DETERMINED AT DATUM PLANE H.

THIS DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED THE UPPER LIMIT
BY MORE THAN 0. 08 mm AT MAXIMUM MATERIAL CONDITION. DAMBAR CANNOT BE
LOCATED ON THE LOWER RADIUS OR THE FOOT. MINIMUM SPACE BETWEEN
PROTRUSION AND ADJACENT LEAD SHALL NOT BE LESS THAN 0. 07 mm.

2.
3.
DIMENSIONS TO BE DETERMINED AT SEATING PLANE C.

THIS DIMENSION DOES NOT INCLUDE MOLD PROTRUSION. ALLOWABLE PROTRUSION
IS 0.25 mm PER SIDE. THIS DIMENSION IS MAXIMUM PLASTIC BODY SIZE
DIMENSION INCLUDING MOLD MISMATCH.

[>

EXACT SHAPE OF EACH CORNER IS OPTIONAL.

> >

THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
0.1 mm AND 0. 25 mm FROM THE LEAD TIP.

TITLE: 64LD LQFP CASE NUMBER: 840F—02
10 X 10 X 1.4 PKG, STANDARD: JEDEC MS-026 BCD
0.5 PITCH, CASE OUTLINE PACKAGE CODE: 8426 | SHEET: 3

Figure 37. 64 LQFP package mechanical drawing (3 of 3)
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Package characteristics

41.2 100 LQFP

MECHANICAL OUTLINES DOCUMENT NO: 98ASS23308W
freescale DICTIONARY PAGE: 983
TR S B U BT | DO NOT SCALE THIS DRAWING | REV: H
4x [&]0.20[H[B-C]D] 4x 25 TIPS []0.20]A[B—CID]

PIN 1 INDEX

. B
1.7 MAX—
100X [S[0.08[A] SEATING
SIDE VIEW
TITLE: CASE NUMBER: 983-02

100 LEAD LQFP

14 X 14, 0.5 PITCH, 1.4 THICK | >TATDARD: NONZEDES

PACKAGE CODE: 8264 |SHEET: 1

Figure 38. 100 LQFP package mechanical drawing (1 of 3)
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Package characteristics

] MECHANICAL OUTLINES DOCUMENT NO: 98ASS23308W
freescale DICTIONARY PAGE. 983
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES PER ASME Y14.5M—-1934.
/3\DATUMS B, C AND D TO BE DETERMINED AT DATUM PLANE H.
THE TOP PACKAGE BODY SIZE MAY BE SMALLER THAN THE BOTTOM PACKAGE SIZE

BY A MAXIMUM OF 0.1 MM.

DIMENSIONS DO NOT INCLUDE MOLD PROTRUSIONS. THE MAXIMUM ALLOWABLE
PROTRUSION IS 0.25 mm PER SIDE. THE DIMENSIONS ARE MAXIMUM BODY
SIZE DIMENSIONS INCLUDING MOLD MISMATCH.

DIMENSION DOES NOT INCLUDE DAM BAR PROTRUSION. PROTRUSIONS SHALL NOT
CAUSE THE LEAD WIDTH TO EXCEED 0.35. MINIMUM SPACE BETWEEN PROTRUSION

AND AN ADJACENT LEAD SHALL BE 0.07 MM.

ADIMENSIONS ARE DETERMINED AT THE SEATING PLANE, DATUM A.

TITLE: CASE NUMBER: 983-02
100 LEAD LQFP

14 X 14, 0.5 PITCH, 1.4 THICk | >TANDARD: NONZJEREC

PACKAGE CODE: 8264 | SHEET:

3

Figure 40. 100 LQFP package mechanical drawing (3 of 3)
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41.3 144 LQFP

Package characteristics
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TITLE:
144

20 X 20, 0.5 PITCH, 1.4 THICK

DOCUMENT NOs 9BASEZIFIW

LEAD LGFP GASE HUMBER: 918-03

REW: F
20 MAY Z00S5

STAMOARD; NON—JEDEC

Figure 41. 144 LQFP package mechanical drawing (1 of 2)
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Document revision history

Table 50. Revision history (continued)

Revision Date

Description of Changes

2 (cont.) | 06-Mar-2009

Updated Table 16, Table 17, Table 18, Table 19 and Table 20

Added Section 3.15.4, Output pin transition times

Updated Table 23

Updated Figure 8

Updated Table 25

Section 3.17.1, Voltage regulator electrical characteristics: Amended description of
LV_PLL

Figure 10: Exchanged position of symbols Cpgcq and Cpgco

Updated Table 26

Added Figure 13

Updated Table 27 and Table 28

Updated Section 3.19, Flash memory electrical characteristics

Added Section 3.20, Electromagnetic compatibility (EMC) characteristics
Updated Section 3.21, Fast external crystal oscillator (4 to 16 MHz) electrical
characteristics

Updated Section 3.22, Slow external crystal oscillator (32 kHz) electrical characteristics

Updated Table 41, Table 42 and Table 43

Added Section 3.27, On-chip peripherals

Added Table 44

Updated Table 45

Updated Table 47

Added Section Appendix A, Abbreviations
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Document revision history

Table 50. Revision history (continued)

Revision Date Description of Changes

5 02-Nov-2009 |In the “MPC5604B/C series block summary” table, added a new row.

In the “Absolute maximum ratings” table, changed max value of Vpp gy, Vpp apc, and

In the “Recommended operating conditions (3.3 V)’ table, deleted min value of TVpp.

In the “Reset electrical characteristics” table, changed footnotes 3 and 5.

In the “Voltage regulator electrical characteristics” table:

* Crecn: changed max value.

* Cpgcy: splitinto 2 rows.

» Updated voltage values in footnote 4

In the “Low voltage monitor electrical characteristics” table:

» Updated column Conditions.

* VLVDLVCORL’ VLVDLVBKPL: Changed min/max value.

In the “Program and erase specifications” table, added initial max value of Tgyprogram-

In the “Flash module life” table, changed min value for blocks with 100K P/E cycles

In the “Flash power supply DC electrical characteristics” table:

* IFREAD, IFMOD: added typ value.

+ Added footnote 1.

Added “NVUSRO[WATCHDOG _EN] field description” section.

Section 4.18: “ADC electrical characteristics” has been moved up in hierarchy (it was
Section 4.18.5).

In the “ADC conversion characteristics” table, changed initial max value of Rpp.

In the “On-chip peripherals current consumption” table:

* Removed min/max from the heading.

» Changed unit of measurement and consequently rounded the values.
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Document revision history

Table 50. Revision history (continued)

Revision Date Description of Changes

6 15-Mar-2010 |In the “Introduction” section, relocated a note.

In the “MPC5604B/C device comparison” table, added footnote regarding SCI and CAN.

In the “Absolute maximum ratings” table, removed the min value of V| relative to Vpp.

In the “Recommended operating conditions (3.3 V)" table:

* TaC-Grade Part, TJ C-Grade Part, TA V-Grade Part, 1J V-Grade Part, TAM-Grade Part, TJ M-Grade Part’
added new rows.

* TVpp: made single row.

In the “LQFP thermal characteristics” table, added more rows.

Removed “208 MAPBGA thermal characteristics” table.

In the “I/O consumption” table:

* Removed IpyNseg row.

» Added “I/O weight” table.

In the “Voltage regulator electrical characteristics” table:

» Updated the values.

* Removed lyregrer and lvrepLvp12-

+ Added a note about Ipp gc.

In the “Low voltage monitor electrical characteristics” table:

» Updated Vpporp Vvalues.

* Updated VLVDLVCORL value.

Entirely updated the “Low voltage power domain electrical characteristics” table.

In the “Program and erase specifications” table, inserted T 4t row.

Entirely updated the “Flash power supply DC electrical characteristics” table.

Entirely updated the “Start-up time/Switch-off time” table.

In the “Crystal oscillator and resonator connection scheme” figure, relocated a note.

In the “Slow external crystal oscillator (32 kHz) electrical characteristics” table:

* Removed Imsxosc row.

* Inserted values of Isxoscgias-

Entirely updated the “Fast internal RC oscillator (16 MHz) electrical characteristics” table.

In the “ADC conversion characteristics” table: updated the description of the conditions of
tapc_puand tapc s.

Entirely updated the “DSPI characteristics” table.

In the “Orderable part number summary” table, modified some orderable part number.

Updated the “Commercial product code structure” figure.

Removed the note about the condition from “Flash read access timing” table

Removed the notes that assert the values need to be confirmed before validation

Exchanged the order of “LQFP 100-pin configuration” and “LQFP 144-pin configuration”

Exchanged the order of “LQFP 100-pin package mechanical drawing” and “LQFP 144-pin
package mechanical drawing”
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Document revision history

Table 50. Revision history (continued)

Revision Date Description of Changes

9 16 June 2011 |Formatting and minor editorial changes throughout

Harmonized oscillator nomenclature

Removed all instances of note “All 64 LQFP information is indicative and must be
confirmed during silicon validation.”

Device comparison table: changed temperature value in footnote 2 from 105 °C to 125 °C

MPC560xB LQFP 64-pin configuration and MPC560xC LQFP 64-pin configuration:
renamed pin 6 from VPP_TEST to VSS_HV

Removed “Pin Muxing” section; added sections “Pad configuration during reset phases”,
“Voltage supply pins”, “Pad types”, “System pins,” “Functional ports”, and “Nexus 2+
pins”

Section “NVUSRO register”: edited content to separate configuration into electrical
parameters and digital functionality; updated footnote describing default value of ‘1’ in
field descriptions NVUSRO[PAD3V5V] and NVUSRO[OSCILLATOR_MARGIN]

Added section “NVUSRO[WATCHDOG_EN] field description”

Recommended operating conditions (3.3 V) and Recommended operating conditions
(5.0 V): updated conditions for ambient and junction temperature characteristics

I/0 input DC electrical characteristics: updated || kg characteristics

Section “I/O pad current specification”: removed content referencing the lpynseg
maximum value

I/0 consumption: replaced instances of “Root medium square” with “Root mean square”

I/O weight: replaced instances of bit “SRE” with “SRC”; added pads PH[9] and PH[10];
added supply segments; removed weight values in 64-pin LQFP for pads that do not
exist in that package

Reset electrical characteristics: updated parameter classification for |lyypy|

Updated Voltage regulator electrical characteristics

Section “Low voltage detector electrical characteristics”: changed title (was “Voltage
monitor electrical characteristics”); 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”; updated values for
VLVDLVBKPL and VLVDLVCORL; replaced “LVD_D|GBKP" with “LVDLVBKP” in note

Updated section “Power consumption”

Fast external crystal oscillator (4 to 16 MHz) electrical characteristics: updated parameter
classification for Vexoscop

Crystal oscillator and resonator connection scheme: added footnote about possibility of
adding a series resistor

Slow external crystal oscillator (32 kHz) electrical characteristics: updated footnote 1

FMPLL electrical characteristics: added short term jitter characteristics; inserted “—” in
empty min value cell of t,o row

Section “Input impedance and ADC accuracy”: changed “Va/Vp5” 10 “Vao/V,” in
Equation 11

ADC input leakage current: updated | kg characteristics

ADC conversion characteristics: updated symbols

On-chip peripherals current consumption: changed “supply current on “Vpp py apc’ to
“supply current on” Vpp py" in Ipp_ny(FLASH) row; updated Ipp Hy(pLL) value—was
3 * foeriphs 1S 30 * foeriph; Updated footnotes

DSPI characteristics: added rows tpcgc and tpasc

Added DSPI PCS strobe (PCSS) timing diagram
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