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Package pinouts and signal descriptions

Figure 2 shows the MPC5602D in the 100 LQFP package.
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Figure 2. 100 LQFP pin configuration (top view)
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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
F g
Port pin| PCR Ql:]irt?:rtﬁ Function | Peripheral direlé(t)ionz tzii ﬁ §,
x = 64 LQFP 100 LQFP
(o]
o
PB[15] | PCR[31] AFO GPIO[31] SIUL I/0 J Tristate 42 67
AF1 EOUCI7] eMIOS_0 I/0
AF2 — — —
AF3 CsS4.0 DSPI_0O O
— ADC1_X[3] ADC I
Port C
PC[0]® | PCR[32] AFO GPIO[32] SIUL I/0 M | Input, weak 59 87
AF1 — — — pull-up
AF2 TDI JTAGC I
AF3 — — —
PC[1]® | PCRI[33] AFO GPIO[33] SIUL I/0 F Tristate 54 82
AF1 — — —
AF2 TDO JTAGC O
AF3 — — —
PC[2] | PCR[34] AFO GPIO[34] SIUL I/0 M Tristate 50 78
AF1 SCK_1 DSPI_1 I/0
AF2 — — —
AF3 — — —
— EIRQI[5] SIUL I
PC[3] | PCR[35] AFO GPIO[35] SIUL I/0 S Tristate 49 77
AF1 Cs0_1 DSPI_1 I/0
AF2 MA[O] ADC 0]
AF3 — — —
— EIRQI[6] SIUL I
PC[4] | PCR[36] AFO GPIO[36] SIUL 110 M Tristate 62 92
AF1 — — —
AF2 — — —
AF3 — — —
— SIN_1 DSPI_1 I
— EIRQ[18] SIUL I
PC[5] | PCR[37] AFO GPIO[37] SIUL I/0 M Tristate 61 91
AF1 SOUT_1 DSPI_1 O
AF2 — — —
AF3 — — —
— EIRQ[7] SIUL I
PC[6] | PCR[38] AFO GPIO[38] SIUL I/0 S Tristate 16 25
AF1 LINITX LINFlex_1 O
AF2 — — —
AF3 — — —
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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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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

5 Pin number
=g
Port pin| PCR Ql:]irt?:rtﬁ Function | Peripheral direlé(t)ionz tzii ﬁg
@ = 64 LQFP |100 LQFP
(o]
o
PE[0] | PCR[64] | AFO GPIO[64] SIUL 110 S Tristate — 6
AF1 EOUC[16] | eMIOS_0 /0
AF2 — — —
AF3 — — —
— WKPU[6]® WKPU [
PE[1] | PCR[65] | AFO GPIO[65] SIUL /0 M Tristate — 8
AF1 EOUC[17] | eMIOS_0 /0
AF2 — — —
AF3 — — —
PE[2] | PCR[66] | AFO GPIO[66] SIUL /0 M Tristate — 89
AF1 EOUC[18] | eMIOS 0 110
AF2 — — —
AF3 — — —
— EIRQ[21] SIuL |
— SIN_1 DSPI_1 |
PE[3] | PCR[67] | AFO GPIO[67] SIUL /0 M Tristate — 90
AF1 EOUC[19] | eMIOS 0 110
AF2 SOUT_1 DSPI_1 0]
AF3 — — —
PE[4] | PCR[68] | AFO GPIO[68] SIUL /0 M Tristate — 93
AF1 EOUC[20] eMIOS 0 110
AF2 SCK_ 1 DSPI_1 110
AF3 — — —
— EIRQ[9] SIUL |
PE[5] | PCR[69] | AFO GPIO[69] SIUL /0 M Tristate — 94
AF1 EOUC[21] | eMIOS_O /0
AF2 CS0_ 1 DSPI_1 110
AF3 MA[2] ADC o)
PE[6] | PCR[70] | AFO GPIO[70] SIUL 110 M Tristate — 95
AF1 EOUC[22] | eMIOS_0 /0
AF2 CS3.0 DSPI_0 o)
AF3 MA[1] ADC o)
— EIRQ[22] SIuL |
PE[7] | PCR[71] | AFO GPIO[71] SIUL /0 M Tristate — 9
AF1 EOUC[23] | eMIOS_0 /0
AF2 CS2.0 DSPI_0 o)
AF3 MA[O] ADC o)
— EIRQ[23] SIuL |
PE[8] | PCR[72] | AFO GPIO[72] SIUL /0 M Tristate — 9
AF1 — — —
AF2 EOUC[22] | eMIOS_O /0
AF3 — — —
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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

Table 10. Absolute maximum ratings (continued)

Value
Symbol Parameter Conditions Unit
Min Max
Vpp v |SR|Voltage on VDD_BYV (regulator supply) pin — -0.3 6.0 \%
with respect to ground (Vss) Relative to Vpp Vpp—0.3|Vpp + 0.3
VSS_ADC SR |Voltage on VSS_HV_ADC (ADC — Vgg— 0.1 Vgg + 01| V
reference) pin with respect to ground (Vgg)
Vpp_apc |SR|Voltage on VDD_HV_ADC (ADC — -0.3 6.0 \
reference) pin with respect to ground (Vgs) Relative 1o Vo Vop— 03 |Vpp + 0.3
VN SR |Voltage on any GPIO pin with respect to — -0.3 6.0 \%
ground (Vss) Relative to Vpp Vpp—-0.3|Vpp+0.3
Ingpap | SR |Injected input current on any pin during — -10 10 mA
overload condition
ingsum | SR |Absolute sum of all injected input currents — -50 50 mA
during overload condition
laveseg |SR|Sum of all the static I/O current withina  |Vpp =5.0 V + 10%, PAD3V5V =0 — 70 mA
1
supply segment Vpp=3.3V+10%, PAD3VSV=1| — 64
lcoreLy | SR |Low voltage static current sink through — — 150 mA
VDD_BV
Tstorace | SR |Storage temperature — -55 150 °C
1 Supply segments are described in Section 4.7.5, /0O pad current specification.
NOTE
Stresses exceeding the recommended absolute maximum ratings may cause permanent
damage to the device. This is a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the operational sections of this
specification are not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability. During overload conditions (VN > Vpp oOr
VN < Vss), the voltage on pins with respect to ground (Vsg) must not exceed the
recommended values.
45 Recommended operating conditions
Table 11. Recommended operating conditions (3.3 V)
Value
Symbol C Parameter Conditions Unit
Min Max
Vss SR |—|Digital ground on VSS_HV pins — 0 0 \%
VDDl SR |—|Voltage on VDD_HYV pins with respect to ground — 3.0 3.6 \%
(Vss)
Vss 1v© | SR|—|Voltage on VSS_LV (low voltage digital supply) — Vgg—0.1|Vgg+0.1| V
pins with respect to ground (Vsg)
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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

NOTE
SRAM data retention is guaranteed with Vpp |/ not below 1.08 V.

4.6  Thermal characteristics
4.6.1 Package thermal characteristics
Table 13. LQFP thermal characteristics?!
Symbol |C Parameter Conditions? Value | Unit
Rgja | CC| D | Thermal resistance, junction-to-ambient natural | Single-layer board —1s  |LQFP64 72.1 |°C/W
convection®
LQFP100 | 65.2
Four-layer board — 2s2p |LQFP64 57.3
LQFP100 | 51.8
Rgjg |CC|D|Thermal resistance, junc’[ion-to-board4 Four-layer board — 2s2p |LQFP64 441 |°C/W
LQFP100 | 41.3
RgJc |CC|D|Thermal resistance, junction-to-case® Single-layer board — 1s |LQFP64 265 |°C/W
LQFP100 | 23.9
Four-layer board — 2s2p |LQFP64 26.2
LQFP100 | 23.7
¥,g |CC|D |Junction-to-board thermal characterization Single-layer board — 1s |LQFP64 41 °C/IW
parameter, natural convection LQFP100| 416
Four-layer board — 2s2p |LQFP64 43
LQFP100 | 43.4
¥;c | CC|D [Junction-to-case thermal characterization Single-layer board — 1s  |LQFP64 115 |°C/W
parameter, natural convection LQFP100| 104
Four-layer board — 2s2p |LQFP64 111
LQFP100| 10.2
1 Thermal characteristics are targets based on simulation that are subject to change per device characterization.
2

Vpp=3.3V=10%/50V = 10%, Ty =-40to 125 °C

8 Junction-to-ambient thermal resistance determined per JEDEC JESD51-3 and JESD51-7. Thermal test board
meets JEDEC specification for this package. When Greek letters are not available, the symbols are typed as Ry ja.

Junction-to-board thermal resistance determined per JEDEC JESD51-8. Thermal test board meets JEDEC

specification for the specified package. When Greek letters are not available, the symbols are typed as Ry, jg.

Junction-to-case at the top of the package determined using MIL-STD 883 Method 1012.1. The cold plate

temperature is used for the case temperature. Reported value includes the thermal resistance of the interface layer.
When Greek letters are not available, the symbols are typed as Ry,;c.

4.6.2

Power considerations

The average chip-junction temperature, T;, in degrees Celsius, may be calculated using Equation 1:
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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.
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Electrical characteristics

4.7.4 Output pin transition times
Table 18. Output pin transition times
Value
Symbol |C Parameter Conditions? Unit
Min | Typ | Max

ty | CC |D|Output transition time output pin®|C, = 25 pF |Vpp=5.0 V + 10%, PAD3V5V = 0| — | — ns
T SLOW configuration CL=50pF — 1 — 1100
D] C_ = 100 pF — =125
D C_L=25pF |Vpp=3.3V+10%, PAD3V5V=1| — | —
T C_=50pF — =100
D C_ = 100 pF — | — 1125

ty | CC E Oiﬁg%ut transition time output C_=25pF \S/PUDL:PS(.:(I):{:(/;égyzo,lPADSVSV =0 — | — ns
l IF\)/IEDIUM configuration CL=50pF . ' |
D C_ =100 pF — | —
D C_L=25pF |Vpp=3.3V+10%, PAD3V5V=1| — | —
? C_=50 pF SIUL.PCRx.SRC =1 —
D C_ =100 pF _ =

1 Vpp=3.3V+10%/5.0V+10%, Ty = -40 to 125 °C, unless otherwise specified
2 C, includes device and package capacitances (Cpkg < 5 pF).

4.7.5

I/O pad current specification

The 1/O pads are distributed across the 1/0 supply segment. Each 1/0O supply segment is associated to a Vpp/Vgg supply pair as
described in Table 19.

Table 20 provides I/O consumption figures.

In order to ensure device reliability, the average current of the 1/0 on a single segment should remain below the 1 a/gseg

maximum value.

Table 19. I/O supply segment

Supply segment

Package

1 2 3 4
100 LQFP pin 16 — pin 35 pin 37 — pin 69 pin 70 — pin 83 pin 84 — pin 15
64 LQFP pin 8 — pin 26 pin 28 — pin 55 pin 56 — pin 7 —
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Table 20. I/0 consumption

supply segment

Value
Symbol C Parameter Conditions?® Unit
Min | Typ | Max
lswrstw'®> |CC| D [Dynamic I/O current |C, = 25 pF Vpp=50V+10%, | — — 20 | mA
for SLOW PAD3V5V =0
configuration Vo = 3.3 V £ 10%, — — 16
PAD3V5V =1
lswrmen® |CC| D |Dynamic I/O current |C, = 25 pF Vpp=50V£10%, | — | — | 29 |mA
for MEDIUM PAD3V5V =0
configuration Vop = 3.3V * 10%, — — 17
PAD3V5V =1
Irmsstw  |CC| D |Root mean square |C =25pF, 2MHz  |Vpp=5.0V +10%, | — — 2.3 | mA
I/O current for SLOW PAD3V5V =0
configuration CuL=25pF, 4 MHz _ — | 32
C_ =100 pF, 2 MHz — — 6.6
C_.=25pF,2MHz |Vpp=33V+10%, | — — 1.6
CL=25pF 4MHz |/ D3VeV=1 N R
C_ =100 pF, 2 MHz — — | 47
Irmsmep |CC| D |Root mean square |C_ =25pF 13MHz |Vpp=5.0V +10%, | — — 6.6 | mA
I/O current for PAD3V5V =0
MEDIUM C_ = 25 pF, 40 MHz — — | 134
configuration C_ =100 pF, 13 MHz — — | 183
C_L=25pF 13MHz |Vpp=3.3V*10%, | — — 5
PAD3V5V =1
C_ =25 pF, 40 MHz 3V5 — — 8.5
C_ =100 pF, 13 MHz — — 11
Iavasec  |SR| D |Sum of all the static |Vpp=5.0 V + 10%, PAD3V5V = 0 — — 70 | mA
VO current within a 15~ 5N 4 1006, PADBVSV = 1 — | = 1es

1 Vpp=3.3V+10%/5.0V +10%, Ty = -40 to 125 °C, unless otherwise specified
2 stated maximum values represent peak consumption that lasts only a few ns during I/O transition.

Table 21 provides the weight of concurrent switching 1/0s.

In order to ensure device functionality, the sum of the weight of concurrent switching 1/0s on a single segment should remain

below 100%.
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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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VRESET o
A | | I I I hw_rst
VDD - - - -l - - - - - - - - - - - - = = = = = = = = - - - Al
I
l
VIH - - | _______________________________________________
l
|
V||_ _______________________________________
|
Wi |
B | I
fitered by  fitered by | fitered by ~|unknown resef " iR
hysteresis ' lowpass filter | lowpass filter state | device under hardware reset
| < P4 > >
WersT WersT |
I D ' Wnerst .
Figure 6. Noise filtering on reset signal
Table 22. Reset electrical characteristics
Value
Symbol |C Parameter Conditions?® Unit
Min Typ Max
V4  |SR| P |Input High Level CMOS — 0.65Vpp — Vpp+ 04| V
(Schmitt Trigger)
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, =2 mA, — — 0.1Vpp | V
Vpp = 5.0 V +10%, PAD3V5V =0
(recommended)
Push PU”, IOL =1 mA, — — O.lVDD
Vpp = 5.0 V + 10%, PAD3V5V = 12
Push Pull, I, = 1 mA, — — 0.5
Vpp = 3.3V +10%, PAD3V5V = 1
(recommended)
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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 26. Program and erase specifications (code flash)

Value
Symbol C Parameter _ L Initial . Unit
Min Typ max2 Max
tawprogram | CC|C|Double word (64 bits) program time? — 22 50 500 us
t16kpperase |CC|C |16 KB block preprogram and erase time — 300 500 5000 ms
taokpperase |CC|C|32 KB block preprogram and erase time — 400 600 5000 ms
t128kpperase |CC|C|128 KB block preprogram and erase time — 800 1300 7500 ms
tesus CC|C|Erase suspend latency — — 30 30 Hs

1 Typical program and erase times assume nominal supply values and operation at 25 °C. All times are subject to
change pending device characterization.
2 |nitial factory condition: < 100 program/erase cycles, 25 °C, typical supply voltage.
3 The maximum program and erase times occur after the specified number of program/erase cycles. These maximum
values are characterized but not guaranteed.
4 Actual hardware programming times. This does not include software overhead.

Table 27. Program and erase specifications (data flash)

Value
Symbol C Parameter ' L Initial . Unit
Min Typ max2 Max
tswprogram | CC|C|Single word (32 bits) program time* — 30 70 300 us
t16kpperase |CC|C |16 KB block preprogram and erase time — 700 800 1500 ms
tgank b |CC|C|64 KB block preprogram and erase time — 1900 2300 4800 ms

1 Typical program and erase times assume nominal supply values and operation at 25 °C. All times are subject to
change pending device characterization.
2 nitial factory condition: < 100 program/erase cycles, 25 °C, typical supply voltage.
3 The maximum program and erase times occur after the specified number of program/erase cycles. These maximum
values are characterized but not guaranteed.
4 Actual hardware programming times. This does not include software overhead.
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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

MPC5602D Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor 57



Electrical characteristics

SS

SCK Input —\
SCK Input | M
(CPOL = 1) /

_»
1oL @
SOUT- irst Data>< Da&\a Last Data

i I
SIN 4< First Data >< Dat¢a ><Last Data

g) |

><
)

O

Note: Numbers shown reference Table 43.

Figure 19. DSPI classic SPI timing — slave, CPHA =1

PCSx t
)
NoN @
SCK Output
(CPOL=0y——
SCK Output
(CPOL =1)

<« » +.
W A
SIN First Data>< Data >—< Last Data >7
d\ A
@P < 4@>
SOUT X First Data Data ><L Last Data>/

Note: Numbers shown reference Table 43.

Figure 20. DSPI modified transfer format timing — master, CPHA =0
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é .
. freescale MECHANICAL OUTLINES DOCUMENT NO: 98ASS23308W
- semiconductor DICTIONARY PAGE: 983
e SIS B S T ee | 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

—_

T
3X VIEW A J

HHHHHHHHHHHH HHH‘HHHHHHHHH

N
a

TOP VIEW

vm\ B /\\FBX“Z?

_
— 1.7 MAX—
100X [&2]0.08]A] SI?DA&NGJ .T
SIDE VIEW
TITLE: 100 LEAD LQFP CASE NUMBER: 983-02
14 X 14, 0.5 PITCH, 1.4 THICK | >TANDARD: NONZJEDEC
PACKAGE CODE: 8264 |SHEET: 1

Figure 26. 100 LQFP package mechanical drawing (Part 1 of 3)
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. .
. ;fre calew MECHANICAL OUTLINES DOCUMENT NO: 98ASS23308W
< semiconductor DICTIONARY PAGE: 983
SRR | 00 NoT SOALE THIS DRAWNG | 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 | STATDARD: NONZJEDEC
PACKAGE CODE: 8264 | SHEET: 3

Figure 28. 100 LQFP package mechanical drawing (Part 3 of 3)
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