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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

PA[7] | PCRI[7] AFO GPIO[7] SIUL 110 S Tristate 44 71
AF1 EOUC[7] | eMIOS_0 110
AF2 — — —
AF3 — — —
— EIRQ[2] SIUL |
— ADC1_S[1] ADC |
PA[8] | PCR[8] AFO GPIO[8] SIUL I/0 S | Input, weak 45 72
AF1 EOUC[8] | eMIOS_0 110 pull-up
AF2 EOUC[14] | eMIOS 0 —
AF3 — — —
— EIRQ[3] SIUL |
N/AS ABSI0] BAM [
PA[9] | PCR[9] AFO GPIO[9] SIUL I/0 S | Pull-down 46 73
AF1 EOUC[9] | eMIOS_ 0 110
AF2 — — —
AF3 Ccs2_1 DSPI_1 110
N/AS FAB BAM |
PA[10] | PCR[10] | AFO GPIO[10] SIUL I/0 S Tristate 47 74
AF1 EOUC[10] | eMIOS_0 I/0
AF2 — — —
AF3 LIN2TX | LINFlex_2 o)
— ADC1_S[2] ADC |
PA[11] | PCR[11] | AFO GPIO[11] SIUL 110 S Tristate 48 75
AF1 EOUC[11] | eMIOS_0 I/0
AF2 — — —
AF3 — —

— ADC1_S[3] ADC

— EIRQ[16] SIUL |
|
— LIN2RX | LINFlex_2 |

PA[12] | PCR[12] | AFO GPIO[12] SIuL o) s Tristate 22 31
AF1 — — —
AF2 — — —
AF3 — — —
— EIRQ[17] SIUL |
— SIN_0 DSPI_0 |
PA[13] | PCR[13] | AFO GPIO[13] SIuL o) M Tristate 21 30
AF1 SOUT 0 | DSPIO o)
AF2 — — —
AF3 cs3. 1 DSPI_1 /0
PA[14] | PCR[14] | AFO GPIO[14] SIUL o) M Tristate 19 28
AF1 SCK_0 DSPI_0 /0
AF2 CS0_0 DSPI_0 /0
AF3 EOUC[0] | eMIOS_0 e}
— EIRQ[4] SIUL |
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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

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
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Electrical characteristics
TJ:TA+(PDXR9JA) Eqnl

Where:
Tpa is the ambient temperature in °C.
Rgja is the package junction-to-ambient thermal resistance, in °C/W.
Pp is the sum of P\t and Py, (Pp = PinT + Prio)-
PN IS the product of Ipp and Vpp, expressed in watts. This is the chip internal power.
P\/o represents the power dissipation on input and output pins; user determined.

Most of the time for the applications, P;;o < Pyt and may be neglected. On the other hand, P\, may be significant, if the device
is configured to continuously drive external modules and/or memories.

An approximate relationship between Pp and T; (if P,g is neglected) is given by:

PDzK/(TJ+273 OC) Eqn2

Therefore, solving equations 1 and 2:

K = Pp x (Tp + 273 °C) + Rga X Pp? Eqgn. 3

Where:

K is a constant for the particular part, which may be determined from Equation 3 by measuring Pp (at equilibrium)
for a known T,_Using this value of K, the values of Pp and T; may be obtained by solving equations 1 and 2
iteratively for any value of Tp.

4.7  1/0 pad electrical characteristics

4.7.1 I/O pad types

The device provides four main 1/O pad types depending on the associated alternate functions:

»  Slow pads—These pads are the most common pads, providing a good compromise between transition time and low
electromagnetic emission.

*  Medium pads—These pads provide transition fast enough for the serial communication channels with controlled
current to reduce electromagnetic emission.

» Input only pads—These pads are associated to ADC channels (ADC_P[X]) providing low input leakage.

Medium pads can use slow configuration to reduce electromagnetic emission except for PC[1], that is medium only, at the cost
of reducing AC performance.

4.7.2 I/O input DC characteristics

Table 14 provides input DC electrical characteristics as described in Figure 4.

MPC5602D Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor 27



Electrical characteristics
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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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Electrical characteristics

Table 21. 1/O weight?

Pad

100 LQFP/64 LQFP

Weight 5V

Weight 3.3V

SRC2=0

SRC=1

SRC=0

SRC=1

PB[3]

9%

9%

10%

10%

PC[9]

8%

8%

10%

10%

PC[14]

8%

8%

10%

10%

PC[15]

8%

11%

9%

10%

PA[2]

8%

8%

9%

9%

PE[0]

7%

7%

9%

9%

PA[1]

7%

7%

8%

8%

PE[1]

7%

10%

8%

8%

PE[8]

6%

9%

8%

8%

PE[9]

6%

6%

7%

7%

PE[10]

6%

6%

7%

7%

PA[0]

5%

7%

6%

7%

PE[11]

5%

5%

6%

6%

PC[11]

7%

7%

9%

9%

PC[10]

8%

11%

9%

10%

PBI0]

8%

11%

9%

10%

PB[1]

8%

8%

10%

10%

PC[6]

8%

8%

10%

10%

PC[7]

8%

8%

10%

10%

PA[15]

8%

11%

9%

10%

PA[14]

7%

11%

9%

9%

PA[4]

7%

7%

8%

8%

PA[13]

7%

10%

8%

9%

PA[12]

7%

7%

8%

8%

PB[9]

1%

1%

1%

1%

PB[8]

1%

1%

1%

1%

PB[10]

5%

5%

6%

6%

PD[0]

1%

1%

1%

1%

PD[1]

1%

1%

1%

1%

PD[2]

1%

1%

1%

1%

PD[3]

1%

1%

1%

1%

PD[4]

1%

1%

1%

1%
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Electrical characteristics

Table 22. Reset electrical characteristics (continued)

Value
Symbol |C Parameter Conditions?® Unit
Min Typ Max
tyr CC| D |Output transition time  |C| = 25 pF, — — 10 ns
output pin3 Vpp = 5.0 V + 10%, PAD3V5V = 0
MEDIUM configuration C_ = 50 pF, — — 20
Vpp = 5.0 V + 10%, PAD3V5V =0
C_ =100 pF, — — 40
Vpp = 5.0 V £ 10%, PAD3V5V = 0
C_=25pF, — — 12
Vpp = 3.3V +10%, PAD3V5V =1
C, =50 pF, — — 25
Vpp = 3.3V +10%, PAD3V5V =1
C_ =100 pF, — — 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
[hweul |CC| P |Weak pull-up current Vpp = 3.3V +10%, PAD3V5V =1 10 — 150 HA
absolute value Vpp = 5.0 V £ 10%, PAD3VEV =0 | 10 _ 150
Vpp = 5.0 V + 10%, PAD3V5V = 14 10 — 250

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

2 This is a transient configuration during power-up, up to the end of reset PHASE?2 (refer to RGM module section of
the device reference manual).

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

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

4.9 Power management electrical characteristics

4.9.1 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 1/O supply Vpp. The following supplies are involved:
* HV: High voltage external power supply for voltage regulator module. This must be provided externally through Vpp
power pin.
»  BV: High voltage external power supply for internal ballast module. This must be provided externally through Vpp gy
power pin. Voltage values should be aligned with Vpp. -

* LV: Low voltage internal power supply for core, FMPLL and flash digital logic. This is generated by the internal
voltage regulator but provided outside to connect stability capacitor. It is further split into four main domains to ensure
noise isolation between critical LV modules within the device:

— LV_COR: Low voltage supply for the core. It is also used to provide supply for FMPLL through double bonding.

MPC5602D Microcontroller Data Sheet, Rev. 6
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Electrical characteristics

Table 23. Voltage regulator electrical characteristics (continued)

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

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

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

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

depending on external capacitances to be loaded).

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

MPC5602D Microcontroller Data Sheet, Rev. 6
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Electrical characteristics

Table 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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Table 33. ESD absolute maximum ratings? 2

Electrical characteristics

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

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

Circuits.

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

4.12.3.2

Static latch-up (LU)

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

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

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

Table 34. Latch-up results

Symbol

C Parameter

Conditions

Class

LU

CC

T |Static latch-up class

Tp=125°C
conforming to JESD 78

Il level A

MPC5602D Microcontroller Data Sheet, Rev. 6
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Electrical characteristics

4.17 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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Electrical characteristics

Source

EXTERNAL CIRCUIT

INTERNAL CIRCUIT SCHEME

Sampling

Rap

Vbp
Channel
' . Selection
Filter Current Limiter
-ar=-=-=-=-=-=-== ar-=-=== hl _d o_ —(, ()—
1 R 1 R 1 R
noo— noo— —
11 — o — L —
1 1 1
1 Ce 1 1 Cp1 Cp
1
1
1 =

Rg: Source impedance

Rg: Filter resistance

Cg: Filter capacitance

R: Current limiter resistance

Rswi: Channel selection switch impedance

Rap: Sampling switch impedance

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

Cg: Sampling capacitance
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Figure 12. Input equivalent circuit (precise channels)
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In particular two different transient periods can be distinguished:

1.

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

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

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

Eqn. 6
T1<(RSW+ RAD).CS «tg

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

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

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

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

In this case, the time constant depends on the external circuit: in particular imposing that the transient is completed
well before the end of sampling time tg, a constraints on R_sizing is obtained:

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

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

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

The two transients above are not influenced by the voltage source that, due to the presence of the RCg filter, is not able to
provide the extra charge to compensate the voltage drop on Cg with respect to the ideal source V,; the time constant RgCg of
the filter is very high with respect to the sampling time (t5). The filter is typically designed to act as anti-aliasing.
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Table 41. ADC conversion characteristics (continued)

Value
Symbol C Parameter Conditions? Unit
Min Typ Max
te CC| P |Conversion time® fapc = 20 MHz, 2.4 — — ps
Vpp =3.3V INPCMP =0
fADC =13.33 MHz, — — 3.6
INPCMP =0
P |Conversion time®) fapc = 32 MHz, 15 — — Us
Vpp =5.0V INPCMP =0
fapc = 13.33 MHz, — — 3.6
INPCMP =0
Cs |CC| D |ADC input sampling — 5 pF
capacitance
Cp; |CC| D |ADC input pin — 3 pF
capacitance 1
Cp, |CC| D |ADC input pin — 1 pF
capacitance 2
Cpz |CC| D |ADC input pin — 15 pF
capacitance 3
Rswi |CC| D [Internal resistance of — — — 1 kQ
analog source
Rsw2 [CC| D [Internal resistance of — — — 2 kQ
analog source
Rap |CC| D |[Internal resistance of — — — 0.3 kQ
analog source
Ing  |SR| — |Input current Injection |Current Vpp = -5 — 5 mA
injection on 3.3V 10%
one ADC input, ~ 5 5
different from | DD ™ - -
0,
the converted 50V+10%
one
INLP |CC| T |Absolute Integral No overload — 1 3 LSB
non-linearity-precise
channels
INLX |CC| T |Absolute Integral No overload — 15 5 LSB
non-linearity-extended
channels
DNL |CC| T |Absolute Differential |No overload — 0.5 1 LSB
non-linearity
Eo |CC| T |Absolute Offset error — — 2 — LSB
Eg |CC| T |Absolute Gain error — — 2 — LSB
TUEP’ |CC| P [Total unadjusted error |Without current injection -6 6 LSB
for precise channels, - —
T input only pins With current injection -8 8
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Table 42. On-chip peripherals current consumption?® (continued)

Symbol C Parameter Conditions Typical value? |Unit
Ibb_BV(SPI) CC|T|SPI (DSPI) supply Ballast static consumption (only clocked) 1 HA
B tonV - - .
eurrenton Voo _sv Ballast dynamic consumption (continuous | 16 X foeripn | MA
communication):
* Baudrate: 2 Mbit/s
« Transmission every 8 ps
* Frame: 16 bits
Ipp Bv(apc) |CC|T|ADC supply currenton | Vpp = 5.5V |Ballast static consumption 41 * foeriph HA
Vpp Bv (no conversion)
Ballast dy_namic _ 5 * foeriph A
consumption (continuous
conversion)?
lbb_Hv_Abc(apc) |CC| T|ADC supply currenton | Vpp = 5.5 V |Analog static consumption 2 * foeriph HA
Vbp_Hv_ADC (no conversion)
Analog dynamic 75 % foeriph + 32 | HA
consumption (continuous
conversion)
IDD_HV(FLASH) CC|T |CFlash + DFlash SUpp'y VDD =55V — 8.21 mA
current on VDD_HV
Ipp_HvpLy | CC|T|PLL supply currenton | Vpp =55V — 30 * foeriph HA
Vbp_Hv

1 Operating conditions: T, = 25 °C, foeripnh = 8 MHz to 48 MHz

2
fperip

h is an absolute value.

3 During the conversion, the total current consumption is given from the sum of the static and dynamic consumption,
ie., (41 + 5) X fperiph-

4.18.2 DSPI characteristics
Table 43. DSPI characteristics?®
DSPIO/DSPI1
No. Symbol C Parameter Unit
Min Typ Max
1 tsck SR | D |SCK cycle time Master mode 125 — — ns
(MTFE = 0)
D Slave mode 125 — —
(MTFE = 0)
D | Master mode 83 — —
(MTFE = 1)
D | Slave mode 83 — —
(MTFE = 1)
— fosp SR | D |DSPI digital controller frequency — — fepyu | MHz
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Note: Numbers shown reference Table 43.

Figure 23. DSPI modified transfer format timing — slave, CPHA =1
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Figure 24. DSPI PCS strobe (PCSS) timing
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. .
. ;fre calew MECHANICAL OUTLINES DOCUMENT NO: 98ASS23308W
< semiconductor DICTIONARY PAGE: 983
SRR | 00 ot soae s oRawG | 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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Table 45. Revision history (continued)

Revision Date Description of Changes

3.1 23 Feb 2011 |Deleted the “Freescale Confidential Proprietary” label (the document is public)
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