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Package pinouts and signal descriptions
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Note:

Availability of port pin alternate functions depends on product selection.

Figure 5. LQFP 144-pin configuration
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2.5 System pins

The system pins are listed in Table 4.

Package pinouts and signal descriptions

Table 4. System pin descriptions

S Pin number
©
S | £ 2 < o |a
g Function g |2 IS oL Q
= = ke o o | O | a
17 © IS o (O I T )
7 o | & = 2o |s | =
n = L st | S | =
N © — - ©
w 8
4
RESET |Bidirectional reset with Schmitt-Trigger characteristics /o | M Input, weak 9 |17 |21 | 1
and noise filter. pull-up only
after PHASE2
EXTAL |Analog output of the oscillator amplifier circuit, when the | 1/0 | X Tristate 27 | 36 | 50 | N8
oscillator is not in bypass mode.
Analog input for the clock generator when the oscillator is
in bypass mode.3
XTAL [Analog input of the oscillator amplifier circuit. Needsto be | | X Tristate 25 | 34 | 48 | P8
grounded if oscillator is used in bypass mode.>
1 Pin numbers apply to both the MPC560xB and MPC560xC packages.
2 208 MAPBGA available only as development package for Nexus2+
3 See the relevant section of the datasheet
2.6  Functional ports
The functional port pinsare listed in Table 5.
Table 5. Functional port pin descriptions
. < Pin number
s N E a g
— —_ c ft
c 2 5 o S8 S 29 %
a o 3 2 2 o | > = v |5 |2 |2 O
=t o © e o ° |3 5 © |o |L | LY | m
o o bt c = = il o (@4 (o4 o
o ] =] 5 ko] @ o 0] O | — <
c - a o|% 5 3|13 |g |z |=
3] = L © |© |9 | &
< nd 8 8 Y
= =
PA[O] PCR[0O] | AFO GPIOI0] SIUL /o | M Tristate 5 5 |12 | 16 | G4
AF1 EOUCIO0] eMIOS_0 | I/O
AF2 CLKOUT CGL o
AF3 — — —
— WKPU[19]* WKPU [
PA[1] PCR[1] | AFO GPIO[1] SIUL /o | s Tristate 4 4 7 |11 | F3
AF1 EOUCI1] eMIOS_0 | I/O
AF2 — — —
AF3 — — —
— NMI® WKPU [
— WKPU[2]* WKPU [
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

- Pin number
A o
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S | S
PA[10] | PCR[10] | AFO GPIO[10] SIUL /O | S | Tristate | 47 | 47 | 74 | 107 |B16
AF1 EOUC[10] eMIOS_0 | I/O
AF2 SDA 12C_0 110
AF3 — _ _
PA[11] | PCR[11] | AFO GPIO[11] SIUL /IO | S | Tristate | 48 | 48 | 75 | 108 |B15
AF1 EOUC[11] eMIOS_0 | I/O
AF2 SCL 12C_0 110
AF3 — — —
PA[12] | PCR[12] | AFO GPIO[12] SIUL /O | S | Tristate |22 |22 |31 45| T7
AF1 — — _
AF2 — — _
AF3 — — —
— SIN_O DSPIO [
PA[13] | PCR[13] | AFO GPIO[13] SIUL /O | M | Tristate |21 |21 | 30| 44 | R7
AF1 SOUT 0 DSPILO | O
AF2 — — —
AF3 — — —
PA[14] | PCR[14] | AFO GPIO[14] SIUL /O | M | Tristate | 19 | 19 | 28 | 42 | P6
AF1 SCK_0 DSPI.O | I/O
AF2 CS0_0 DSPI.O | I/O
AF3 — — —
— EIRQ[4] SIUL |
PA[15] | PCR[15] | AFO GPIO[15] SIUL /O| M | Tristate | 18 | 18 | 27 | 40 | R6
AF1 CS0 0 DSPI O | I/O
AF2 SCK_0 DSPI.O | I/O
AF3 — — —
— WKPU[10]* WKPU [
PB[0] | PCR[16] | AFO GPIO[16] SIUL /O | M | Tristate | 14 | 14 | 23 | 31 | N3
AF1 CANOTX FlexCAN_O| O
AF2 — — —
AF3 — — —
PB[1] | PCR[17] | AFO GPIO[17] SIUL /O | S | Tristate | 15 | 15 | 24 | 32 | N1
AF1 — — —
AF2 — — —
AF3 — — —
— WKPU[4]* WKPU [
— CANORX FlexCAN_O | 1
PB[2] | PCR[18] | AFO GPIO[18] SIUL /O | M | Tristate | 64 | 64 | 100|144 | B2
AF1 LINOTX LINFlex 0 | O
AF2 SDA 12C_0 110
AF3 — — —
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

- Pin number
A o
5 o 5 |tk
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S| « |5 S g |58 2 |33 lelel?
= g o 2 = 2ls 5 © 1o l5 o
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c v o o | = 3|18 |g |3 |=
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PF[10] | PCR[90] | AFO GPIO[90] SIUL /O| M | Tristate | — | — | — | 38 | R3
AF1 — — —
AF2 — — —
AF3 — — _
PF[11] | PCR[91] | AFO GPIO[91] SIUL /O| S | Tristate | — | — | — | 39 | R4
AF1 — — —
AF2 — — —
AF3 — — —
— WKPU[15]* WKPU [
PF[12] | PCR[92] | AFO GPIO[92] SIUL /O | M | Tristate | — | — | — | 35 | R1
AF1 E1UC[25] eMIOS_1 | 1/0
AF2 — — —
AF3 — — —
PF[13] | PCR[93] | AFO GPIO[93] SIUL /O | S | Tristate | — | — | — | 41| T6
AF1 E1UC[26] eMIOS_1 | 1/0
AF2 — — —
AF3 — — —
— WKPU[16]* WKPU [
PF[14] | PCR[94] | AFO GPIO[94] SIUL /IO | M | Tristate | — | 43 | — |102|D14
AF1 CAN4TXH FlexCAN_4| O
AF2 E1UC[27] eMIOS_1 | 1/0
AF3 CANITX FlexCAN_4| O
PF[15] | PCR[95] | AFO GPIO[95] SIUL /O | S | Tristate | — | 42 | — | 101 |E15
AF1 — — —
AF2 — — —
AF3 — — —
— CAN1RX FlexCAN_1 | |
— CAN4RXH FIexCAN 4| 1
— EIRQ[13] SIUL [
PG[0] | PCR[96] | AFO GPIO[96] SIUL /O | M | Tristate | — | 41 | — | 98 |E14
AF1 CAN5TXH FlexCAN_ 5| O
AF2 E1UC[23] eMIOS_1 | I/O
AF3 — — —
PG[1] | PCR[97] | AFO GPIO[97] SIUL /O | S | Tristate | — | 40 | — | 97 |E13
AF1 — — —
AF2 E1UC[24] eMIOS_1 | 1/0
AF3 — — —
— CAN5RX FlexCAN_ 5| |
— EIRQ[14] SIUL [
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

- Pin number
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S N E o [
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PG[2] | PCR[98] | AFO GPIO[98] SIUL /O | M | Tristate | — | — | — | 8 | E4
AF1 E1UC[11] eMIOS_1 | I/O
AF2 — — —
AF3 — — _
PG[3] | PCR[99] | AFO GPIO[99] SIUL /O | S | Tristate | — | — | —| 7 | E3
AF1 E1UC[12] eMIOS_1 | I/O
AF2 — — —
AF3 — — —
— WKPU[17]* WKPU [
PG[4] | PCR[100] | AFO GPIO[100] SIUL /O | M | Tristate | — | — | — | 6 | E1
AF1 E1UC[13] eMIOS_1 | I/O
AF2 — — —
AF3 — — —
PG[5] | PCR[101] | AFO GPIO[101] SIUL o | S | Trstae | — | — | — | 5 | E2
AF1 E1UC[14] eMIOS_1 | I/O
AF2 — — —
AF3 — — —
— WKPU[18]* WKPU [
PG[6] | PCR[102] | AFO GPIO[102] SIUL /O | M | Tristate | — | — | — | 30 | M2
AF1 E1UC[15] eMIOS_1 | I/O
AF2 — — —
AF3 — — —
PG[7] | PCR[103] | AFO GPIO[103] SIUL /O | M | Tristate | — | — | — |29 | M1
AF1 E1UC[16] eMIOS_1 | I/O
AF2 — — —
AF3 — — —
PG[8] | PCR[104] | AFO GPIO[104] SIUL /O | S | Tristate | — | — | — | 26 | L2
AF1 E1UC[17] eMIOS_1 | I/O
AF2 — — —
AF3 CS0 2 DSPI 2 | I/O
— EIRQ[15] SIUL [
PG[9] | PCR[105] | AFO GPIO[105] SIUL o | S | Trstae | — | — | — | 25| L1
AF1 E1UC[18] eMIOS_1 | I/O
AF2 — — —
AF3 SCK_2 DSPI 2 | I/O
PG[10] | PCR[106] | AFO GPIO[106] SIUL /O | S | Tristate | — | — | — | 114 |D13
AF1 EOUC[24] eMIOS_0 | I/O
AF2 — — —
AF3 — — —
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Package pinouts and signal descriptions

2.13 Recommended operating conditions

Table 12. Recommended operating conditions (3.3 V)

Value
Symbol Parameter Conditions Unit
Min Max
Vsg SR | Digital ground on VSS_HV pins — 0 0 \%
VDD1 SR |Voltage on VDD_HYV pins with respect to ground — 3.0 3.6 \%
(Vss)
VSS_LV2 SR |Voltage on VSS_LV (low voltage digital supply) — Vgs-0.1 | Vggt0.1 | V
pins with respect to ground (Vgs)
VDD_BV3 SR |Voltage on VDD_BYV pin (regulator supply) with — 3.0 3.6 \%

t t d (v :
respect to ground (Vss) Relative to Vpp| Vpp—0.1 | Vppt+0.1

Vss_apc SR |Voltage on VSS_HV_ADC (ADC reference) pin — Vgs—0.1 | Vgst0.1 | V
with respect to ground (Vss)
VDD_ADC4 SR |Voltage on VDD_HV_ADC pin (ADC reference) — 3.0° 3.6 \%

with respect to ground (Vss) Relative to Vpp| Vpp—0.1 | Vppt0.1

VN SR | Voltage on any GPIO pin with respect to ground — Vgs—0.1 — \%
(Vss) Relative to Vpp — Vppt+0.1
l\NJPAD SR |Injected input current on any pin during overload — -5 5 mA
condition
liIngsum SR | Absolute sum of all injected input currents during — -50 50
overload condition
TVpp SR |Vpp slope to ensure correct power up6 — — 0.25 |Vlus
Ta c-Grade Part | SR |Ambient temperature under bias fepy < 64 MHz -40 85 °C
T3 c-Grade Part | SR |Junction temperature under bias -40 110
Ta v-Grade Part | SR |Ambient temperature under bias —-40 105
T3 v.Grade Part | SR |Junction temperature under bias —-40 130
Ta M-Grade Part | SR [Ambient temperature under bias -40 125
T3 M-Grade Part | SR |Junction temperature under bias —40 150

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

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

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| ypuyi,
device is reset.

Guaranteed by device validation.
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2.14 Thermal characteristics

Package pinouts and signal descriptions

2.14.1 Package thermal characteristics
Table 14. LQFP thermal characteristics?!
Symbol C Parameter Conditions? Pin count | Value | Unit
Rgsa| CC | D |Thermal resistance, Single-layer board - 1s 64 60 |°C/W
junction_—to-;lmbient natural 100 64
convection
144 64
Four-layer board - 2s2p 64 42
100 51
144 49
Resg| CC | D |Thermal resistance, Single-layer board - 1s 64 24 | °C/W
junction-to-board* 100 6
144 37
Four-layer board - 2s2p 64 24
100 34
144 35
Resc| CC | D |Thermal resistance, Single-layer board - 1s 64 11 |°C/w
junction-to-case® 100 7
144 22
Four-layer board - 2s2p 64 11
100 22
144 22
Y5 | CC | D |Junction-to-board thermal Single-layer board - 1s 64 TBD |°C/W
chrecteton et TR
144 34
Four-layer board - 2s2p 64 TBD
100 34
144 35
¥Y;c | CC | D [|Junction-to-case thermal Single-layer board - 1s 64 TBD |°C/W
chrecteeon et o | s
144 10
Four-layer board - 2s2p 64 TBD
100 9
144 10

1 Thermal characteristics are based on simulation.
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Package pinouts and signal descriptions

Table 18. MEDIUM configuration output buffer electrical characteristics

Symbol |C

Parameter

Conditions?

Value

Min Typ

Max

Unit

CC|C

Output high level

MEDIUM configuration

Push Pull

IOH =-3.8 mA,
Vpp = 5.0V £ 10%, PAD3V5V =0

0.8Vpp

loy = -2 MA,
Vpp = 5.0V = 10%, PAD3V5V =0
(recommended)

0.8Vpp

IOH =-1 mA,
Vpp = 5.0 V + 10%, PAD3V5V = 12

0.8Vpp

lon = -1 mA,
Vpp =3.3V +10%, PAD3V5V =1
(recommended)

Vpp-0.8

IOH =-100 HA,
Vpp =5.0V +10%, PAD3V5V =0

0.8Vpp

CC|C

C

Output low level

MEDIUM configuration

Push Pull

IOL =3.8 mA,
Vpp = 5.0V = 10%, PAD3V5V =0

0.2Vpp

loL = 2 MA,
Vpp =5.0 V +10%, PAD3V5V =0
(recommended)

0.1Vpp

IOL =1 mA,
Vpp = 5.0 V £ 10%, PAD3V5V = 12

0.1Vpp

loL =1 mA,
Vpp = 3.3V +10%, PAD3V5V =1
(recommended)

0.5

IOL =100 HA,
Vpp =5.0V +10%, PAD3V5V =0

0.1Vpp

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 and Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

Table 19. FAST configuration output buffer electrical characteristics

Symbol |C

Parameter

Conditions?

Value

Min Typ

Max

Unit

CC|P

Output high level
FAST configuration

Push Pull

lon = —14mA,
Vpp = 5.0V = 10%, PAD3V5V =0
(recommended)

0.8Vpp

IOH =-7TmA,
Vpp = 5.0 V £ 10%, PAD3V5V = 12

0.8Vpp

IOH = —1lmA,
Vpp=3.3V £10%, PAD3V5V =1
(recommended)

Vpp-0.8
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Package pinouts and

signal descriptions

Table 24. Reset electrical characteristics (continued)

Value
Symbol |C Parameter Conditions?® Unit
Min Typ Max
VL |SR]|P [Input low Level CMOS — -0.4 — 0.35Vpp | V
(Schmitt Trigger)
Vhys |[CC| C |Input hysteresis CMOS — 0.1Vpp — — \Y
(Schmitt Trigger)
VoL |CC| P |Output low level Push Pull, I = 2maA, — — 0.1Vpp | V
Vpp =5.0V +10%, PAD3V5V =0
(recommended)
c| Push Pull, I, = 1mA, — — | o01vpp
Vpp = 5.0 V + 10%, PAD3V5V = 1°
c| Push Pull, I, = 1mA, — — 05
Vpp =3.3V +10%, PAD3V5V =1
(recommended)
tr CC| D |Output transition time C, = 25pF, — — 10 ns
output pin3 Vpp = 5.0V = 10%, PAD3V5V =0
C, = 50pF, — — 20
Vpp =5.0V +10%, PAD3V5V =0
C_ = 100pF, — — 40
Vpp =5.0V = 10%, PAD3V5V =0
C, = 25pF, — — 12
Vpp =3.3V *10%, PAD3V5V =1
C, = 50pF, — — 25
Vpp =3.3V +10%, PAD3V5V =1
C_ = 100pF, — — 40
Vpp = 3.3V +10%, PAD3V5V =1
WersT |SR| P |[RESET input filtered — — — 40 ns
pulse
WniersT | SR| P |RESET input not filtered — 1000 — — ns
pulse
[lweul |CC| P |Weak pull-up current Vpp = 3.3V £ 10%, PAD3V5V = 1 10 — 150 pA
[ |absolute value Vpp=5.0V +10%, PAD3VSV =0 | 10 — 150
P Vpp = 5.0 V £ 10%, PAD3V5V = 12| 10 — 250

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

2 This transient configuration does not occurs when device is used in the Vpp = 3.3 V + 10% range.

3 C, includes device and package capacitance (Cpkg < 5 pF).

2.17 Power management electrical characteristics

2.17.1

Voltage regulator electrical characteristics

The device implements an internal voltage regulator to generate the low voltage core supply Vpp (v from the high voltage
ballast supply Vpp gy- The regulator itself is supplied by the common I/O supply Vpp. The following supplies are involved:
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Package pinouts and signal descriptions

Table 26. Low voltage detector electrical characteristics

Value
Symbol C Parameter Conditions? Unit

Min | Typ | Max

Vporup | SR|P |Supply for functional POR module — 1.0 — 55 \Y
VporH |CC|P|Power-on reset threshold Ta=25°C, 15 — 2.6

after trimming

T — 15 | — | 26
Vivprvan |CC| T [LVDHV3 low voltage detector high threshold — — — 2.95
VivbHval |CC|P|LVDHV3 low voltage detector low threshold 2.6 — 2.9
Vivprvsh |CC| T [LVDHVS low voltage detector high threshold — — 4.5
VivpHvsL |CC|P|LVDHVS low voltage detector low threshold 3.8 — 4.4
VivpLveorL |CC| P |LVDLVCOR low voltage detector low threshold 1.08 — 1.16
VivbLvekpL |CC| P |[LVDLVBKP low voltage detector low threshold 1.08 — 1.16

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

2.18 Power consumption

Table 27 provides DC electrical characteristics for significant application modes. These values are indicative values; actual
consumption depends on the application.

Table 27. Power consumption on VDD_BV and VDD_HV

Value
Symbol C Parameter Conditions? Unit
Min | Typ | Max
lopbmax> | CC| D |RUN mode maximum — — | 115 | 140° | 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
Bl fopy = 64 MHzZ — | 51 | 125
IppualT | CC| C |HALT mode current® Slow internal RC oscillator |Tp =25 °C — 8 15 | mA
P (128 kHz) running Ta=125°C| — 12 5
loppstop |CC| P |STOP mode current’ Slow internal RC oscillator [To=25°C | — | 180 | 7008 | pA
D (128 kHz) running Ti=55°C | — | 500 | —
D Ta=85°C | — | 1 | 68 |[mA
D Ta=105°C| — | 2 | o8
P Tp=125°C| — | 45 | 128
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Package pinouts and signal descriptions

2.19 Flash memory electrical characteristics

2.19.1

Table 28 shows the program and erase characteristics.

Program/Erase characteristics

Table 28. Program and erase specifications

Value
Symbol C Parameter i Typl lr:g'xazl Mo Unit
Tawprogram |CC|C |Double word (64 bits) program time? — 22 50 500 us
T16Kpperase 16 KB block preprogram and erase time — 300 500 5000 ms
Taokpperase 32 KB block preprogram and erase time — 400 600 5000 ms
T128Kpperase 128 KB block preprogram and erase time — 800 1300 7500 ms
Tesus CC|D|Erase suspend latency — — 30 30 us

values are characterized but not guaranteed.

Table 29. Flash module life

Actual hardware programming times. This does not include software overhead.

Typical program and erase times assume nominal supply values and operation at 25 °C.
Initial factory condition: < 100 program/erase cycles, 25 °C, typical supply voltage.
The maximum program and erase times occur after the specified number of program/erase cycles. These maximum

Value
Symbol C Parameter Conditions Unit
Min Typ Max
P/E CC|C|Number of program/erase cycles |16 KB blocks 100,000 — — |cycles
per block over the operating 32 KB blocks 10,000 | 100,000 —
temperature range (T )
128 KB blocks 1,000 |100,000 —
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 duration of application, not to exceed recommended 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 hit corrections throughout the life of the product with no impact to product reliability.
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2.19.3 Start-up/Switch-off timings

Table 32. Start-up time/Switch-off time

Value
Symbol C Parameter Conditions?® Unit

Min | Typ | Max

TeLarstexiT |CC|T |Delay for Flash module to exit reset mode Code Flash — — 125 | ps
T Data Flash — | =112
TeLapexit  |CC|T |Delay for Flash module to exit low-power Code Flash — — 0.5
T mode Data Flash — — 0.5
TeLappexit  |CC|T |Delay for Flash module to exit power-down |Code Flash — — 30
T mode Data Flash — — 30
TeLaLPENTRY |CC|T [Delay for Flash module to enter low-power  |Code Flash — — 0.5
T mode Data Flash — — 0.5
TrLappENTRY [CC|T | Delay for Flash module to enter power-down |Code Flash — | — | 15
T [mode Data Flash — — 1.5

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

2.20 Electromagnetic compatibility (EMC) characteristics

Susceptibility tests are performed on a sample basis during product characterization.

2.20.1 Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with atypical application environment and simplified
MCU software. It should be noted that good EM C performance is highly dependent on the user application and the softwarein
particular.

Thereforeit isrecommended that the user apply EM C software optimization and prequalification testsin relation withthe 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...)

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

To complete thesetrials, ESD stress can be applied directly on the device. When unexpected behavior is detected, the
software can be hardened to prevent unrecoverable errors occurring.

2.20.2 Electromagnetic interference (EMI)

The product is monitored in terms of emission based on atypical application. Thisemission test conformsto the IEC 61967-1
standard, which specifies the general conditions for EMI measurements.
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2 This is the recommended range of load capacitance at OSC32K_XTAL and OSC32K_EXTAL with respect to
ground. It includes all the parasitics due to board traces, crystal and package.

3 Maximum ESR (R,,) of the crystal is 50 kQ
4 Co0includes a parasitic capacitance of 2.0 pF between OSC32K_XTAL and OSC32K_EXTAL pins

OSCON bit (OSC_CTL register) 4

1p-=-------

v

Vosc32K_XTAL

A | Ufsxosc

T

|
|

Vsxosc I

|

\/ 1‘ [\/\

P valid internal clock

v

Tsxoscsu

Figure 18. Slow external crystal oscillator (32 kHz) timing diagram

Table 39. Slow external crystal oscillator (32 kHz) electrical characteristics

Value
Symbol C Parameter Conditions?® Unit
Min Typ Max

fsxosc |SR|—|Slow external crystal oscillator frequency — 32 [32.768| 40 |kHz
Vsxosc |CC| T |Oscillation amplitude — — 21 — \Y
Isxoscrias |CC| T |Oscillation bias current — — 25 — | HA
Isxosc |CC| T |Slow external crystal oscillator consumption — — — 8 HA
Tsxoscsu |CC| T |Slow external crystal oscillator start-up time — — — 22 s

1 Vpp=3.3V£10%/5.0V +10%, T = -40 to 125 °C, unless otherwise specified. Values are specified for no
neighbor GPIO pin activity. If oscillator is enabled (OSC32K_XTAL and OSC32K_EXTAL pins), neighboring pins
should not toggle.

2 Start-up time has been measured with EPSON TOYOCOM MC306 crystal. Variation may be seen with other crystal.

2.23 FMPLL electrical characteristics

The device provides afrequency-modul ated phase-locked loop (FMPLL) moduleto generate afast system clock from the main
oscillator driver.
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1 Vpp =3.3V£10%/5.0V +10%, Ty =—-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.
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3.1

TCK /T
@&,
DATA INPUTS '\ XINPUT DATA VALID
DATA OUTPUTS >< OUTPUT DATA VALID
DATA OUTPUTS >
Note: Numbers shown reference Table 48.

Figure 34. Timing diagram — JTAG boundary scan

Package characteristics

Package mechanical data
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L % .
. ;f e calew MECHANICAL OUTLINES DOCUMENT NO: 98ASS23308W
< r semiconductor DICTIONARY PAGE: 983
SRR | 00 ot soae s oRawnG | Rev "
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES PER ASME Y14.5M—1994.
&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)

MPC5604B/C Microcontroller Data Sheet, Rev. 13

90

Freescale Semiconductor



|
y

y
A

Package characteristics

A N BLATING ——g-fl?g—- BASE METAL
| A — == \ N
i /R
Lr==050 m &NV @
— == ' NS '<\ l
T
X8, CORD [ — o
A v EARGE R [
SECTION A—A
VIEW A Mol PLaces
- o WIN .45
=—(0.25]) _1'35
R 0,13 MIN
R 0.2
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GAGE PJLANE ___________ L
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VIEW B

DFEECALE SEMIDIOWTR (M. | MECHANICAL OUTLINE PRINT WEREICN NOT TO SCALE

TTLE: DOCUMENT NOc DBASSZM77W REW. F
144 LEAD LGFP GASE MUMBER: 918-03

20 MAY 2005

20 X 20, 0.3 PITCH, 1.4 THICK
STANDARD: NON—JEDEC

NOTES:

1. ALL DIMENSIONE ARE IN MILLIMETERS.

2 INTERFRET DIMEMSICNE AND TOLERANMCES PER ASME 14 5WM—1084.
&DA‘I‘UMS B, © ANG [ TO BE DETERMINED AT DATUM PLANE H.

ATHE TOP PACKAGE BCDY SZE MAY BE SMALLER THAN THE BOTTOM PACKAGE SIZE BY A
MAXIMUM CF &1 mm.

ATHIS DIMEMSIONS DO NOT INCLLDE WOLD PROTRUSIONS,  THE MAXIMUM
Al LOWAHLE PROTRUSION IS D.25 mm PER SIDE. THIS DIMENSIONS ARE MAXIMUKW
BODY SIZE DIMEMSIONS INCLUDING MOLD MISMATCH,

‘THIS DIMEMSION DOES WGT NCLUDE DAM BAR PROTRUSION. PROTRUSIONS SHALL NOT
AUSE THE LEAD WIDTH TO EXCEED 0.35. MWIMIMUM SPACE BETWEEM PROTRUSION
AND AN ADJAGCENT LEAD SHALL BE 0.07 MM.

&THIS DIMEMSIONS ARE DETERMIMED AT THE SEATING PLANE, DATUM A,

Figure 42. 144 LQFP package mechanical drawing (2 of 2)
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Table 49. 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.

* VivbLvcorL: VYLVDLVBKPL: 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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Table 49. Revision history (continued)

Revision Date Description of Changes

7 05-Jul-2010 |Added 64 LQFP package information

Updated the “Features” section.

Figures “LQFP 100-pin configuration” and “LQFP 100-pin configuration”: removed
alternate function information

Added “Functional port pin descriptions” table

Added eDMA block in the “MPC5604B/C series block diagram” figure

Deleted the “NVUSRO[WATCHDOG_EN] field description” section

In the “Recommended operating conditions (3.3 V)" and “Recommended operating
conditions (5.0 V)” tables, deleted the conditions of Ta c.grade Part, TA V-Grade Part, TA
M-Grade Part

In the “LQFP thermal characteristics” table, rounded the values.

In the “RESET electrical characteristics” section, replaced “nRSTIN” with “RESET".
In the “I/O input DC electrical characteristics” table:

* W inserted a footnote

* Wy inserted a footnote

In the “Low voltage monitor electrical characteristics” table:

« changed min value V|ypny3L, from 2.7 to 2.6

* Inserted max value of V| ypLvcorL

In the “FMPLL electrical characteristics” table, rounded the values of fy,cq.

In the “DSPI characteristics” table:

* Added Atpgc row

* Update values of ty

In the “ADC conversion characteristics” table, added “Iapcpwp” @nd “lapcrun” FOWS
Removed “Orderable part number summary” table.

8 25-Nov-2010 |Editorial changes and improvements.

In the “MPC5604B/C device comparison” table, changed the temperature value from 105
to 125 °C, in the footnote regarding “Execution speed”.

In the “Recommended operating conditions (3.3 V)” and “Recommended operating
conditions (5.0 V)" tables, restored the conditions of Ta c.grade Part, TA V-Grade Part, TA
M-Grade Part

In the “LQFP thermal characteristics” table, added values concerning 64 LQFP package.

In the “MEDIUM configuration output buffer electrical characteristics” table: fixed a typo in
last row of conditions column, there was gy that now is I, .

In the “Reset electrical characteristics” table, changed the parameter classification tag for
VoL and [lypyl-

In the “Low voltage monitor electrical characteristics” table, changed the max value of

Vivorveore from 1.5V to 1.15V.

In the “Program and erase specifications” table, replaced “Tegjat” With “Tegys”-

In the “FMPLL electrical characteristics” table, changed the parameter classification tag

for fvco.
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