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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)

5 Pin number
E s
Port pin| PCR Ql:]irt?:rtﬁ Function | Peripheral direlé(t)ionz tzii ﬁg
X s 64 LQFP |100 LQFP
o
o
PA[15] | PCR[15] | AFO GPIO[15] SIUL 110 M Tristate 18 27
AF1 CS0_0 DSPI_0 110
AF2 SCK_0 DSPI_0 110
AF3 EOUC[1] | eMIOS_0 110
— WKPU[10]® | WKPU [
Port B
PB[0] | PCR[16] | AFO GPIO[16] SIUL 110 M Tristate 14 23
AF1 CANOTX | FlexCAN_0 o)
AF2 — — —
AF3 LIN2TX | LINFlex_2 o)
PB[1] | PCR[17] | AFO GPIO[17] SIUL 110 S Tristate 15 24
AF1 — — —
AF2 — — —
AF3 LINORX | LINFlex_0 |
— WKPU[4]® WKPU [
— CANORX | FlexCAN_0 |
PB[2] | PCR[18] | AFO GPIO[18] SIUL I/0 M Tristate 64 100
AF1 LINOTX | LINFlex_0 o)
AF2 — — —
AF3 — — —
PB[3] | PCR[19] | AFO GPIO[19] SIUL 110 S Tristate 1 1
AF1 — — —
AF2 — — —
AF3 — — —
— WKPU[11]® |  WKPU |
— LINORX | LINFlex_0 |
PB[4] | PCR[20] | AFO GPIO[20] SIUL | [ Tristate 32 50
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_P[0] ADC |
PB[5] | PCR[21] | AFO GPIO[21] SIUL | [ Tristate 35 53
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_P[1] ADC |
PB[6] | PCR[22] | AFO GPIO[22] SIUL | [ Tristate 36 54
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_P[2] ADC |
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

Pin number

Alternate 110 Pad

Port pin PCR function’ Function | Peripheral direction2 type

64 LQFP |100 LQFP

RESET
configuration

PB[7] | PCR[23] | AFO GPIO[23] SIuL | [ Tristate 37 55
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_P[3] ADC |

PB[8] | PCR[24] | AFO GPIO[24] SIuL | [ Tristate 30 39
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_S[4] ADC |
— WKPU[25]° |  WKPU |

PB[9] | PCR[25] | AFO GPIO[25] SIUL | [ Tristate 29 38
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_SI[5] ADC |
— WKPU[26]° | WKPU [

PB[10] | PCR[26] | AFO GPIO[26] SIUL 110 J Tristate 31 40
AF1 — — —
AF2 — — —
AF3 — — —
— ADC1_SI[6] ADC |
— WKPU[8]® WKPU [

PB[11] | PCR[27] | AFO GPIO[27] SIuL o) J Tristate 38 59
AF1 EOUC[3] | eMIOS_0 II0
AF2 — — —
AF3 CS0_0 DSPI_0 /0
— |ADC1_S[12]| ADC |
PB[12] | PCR[28] | AFO GPIO[28] SIUL o) J Tristate 39 61
AF1 EOUC[4] | eMIOS_0 110
AF2 — — —
AF3 CS1.0 DSPI_0 o)
— ADC1_X[0] ADC |
PB[13] | PCR[29] | AFO GPIO[29] SIUL o) J Tristate 40 63
AF1 EOUC[5] | eMIOS_0 /0
AF2 — — —
AF3 CS2.0 DSPI_0 o)
— ADC1_X[1] ADC |
PB[14] | PCR[30] | AFO GPIO[30] SIUL o) J Tristate 41 65
AF1 EOUC[6] | eMIOS_0 /0
AF2 — — —
AF3 CS3.0 DSPI_0 o)

— ADC1_X[2] ADC
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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
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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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Table 16 provides output driver characteristics for 1/0 pads when in SLOW configuration.
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
? V|N = V||_, VDD =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 = Vv, Vpp =3.3V £ 10% |[PAD3V5V =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
Value
Symbol |C Parameter Conditions? Unit
Min Typ| Max
Von CC| P |Output high level Push Pull loH = -2 mA, 0'8VDD — — \%
SLOW configuration Vpp =5.0V +10%, PAD3V5V =0
(recommended)
c| lop = —2 MA, 08Vpp | — | —
Vpp = 5.0 V + 10%, PAD3V5V = 12
c| lop = —1 mA, Vpp-08] — | —
Vpp =3.3V +10%, PAD3V5V =1
(recommended)
VoL |CC| P |Output low level Push Pull |Ig, =2 mA, — — [0.1Vpp| V
SLOW configuration Vpp =5.0 V +10%, PAD3V5V =0
(recommended)
c| loL = 2 mA, — | = Toavpp
Vpp = 5.0 V + 10%, PAD3V5V = 1)
c| loL = 1 MA, — | =1 os
Vpp = 3.3V £ 10%, PAD3V5V = 1
(recommended)

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 —

MPC5602D Microcontroller Data Sheet, Rev. 6
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Table 21. 1/O weight?

Electrical characteristics

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 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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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.

MPC5602D Microcontroller Data Sheet, Rev. 6
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Electrical characteristics

Table 28. Flash module life

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

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

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

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

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

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

Table 29. Flash memory read access timing

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

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

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

NOTE

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

Table 30. Flash power supply DC electrical characteristics

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

4.12.2 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 32. EMI radiated emission measurement? 2

Value
Symbol |C Parameter Conditions Unit
Min | Typ | Max
— |SR|—|Scan range — 0.150f — |[1000 | MHz
fcpu |SR|—|Operating frequency — — | 48 | — |MHz
Vpp_Lv|SR|—|LV operating voltages — — (128 — | V
Semi |CC| T |Peak level Vpp= 5V, Ty =25°C, No PLL frequency — | — | 18 |dBu
100 LQFP package modulation \%
]:I'est czogfc'\J/Irgzl?fg o l:E4CS6|\1/|?—|627-2’ + 2% PLL frequency| — — 14 | dBpu
osc cPu modulation \%

1 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.

4.12.3 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.

4.12.3.1 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 x (n + 1) supply pin).
This test conforms to the AEC-Q100-002/-003/-011 standard.
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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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Figure 21. DSPI modified transfer format timing — master, CPHA =1
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6 Ordering information

Ordering information

Example code:

Qualification Status

Power Architecture Core
Automotive Platform

Core Version

Flash Size (core dependent)
Product

Optional fields

Temperature spec.
Package Code

Frequency

R = Tape & Reel (blank if Tray)

Qualification Status
M = MC status

S = Auto qualified

P = PC status

Automotive Platform

56 = Power Architecture in 90 nm

Core Version
0 = e200z0h

M PC 56

— |

F1 M LL

Flash Size (z0 core)
1= 128 KB

Product
D = Access family

Optional fields
F=ATMC
1 = Maskset revision

Temperature spec.
C=-40t085°C

V =-40to 105 °C
M =-401to0 125 °C

Package Code
LH = 64 LQFP
LL =100 LQFP

Frequency
4 = Up to 48 MHz
3=Upto 32 MHz

Figure 32. Commercial product code structure
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Document revision history

Table 45. Revision history (continued)

Revision Date Description of Changes

4 14 Jul 2011 |Formatting and editorial changes throughout

Device comparison table: for the “Total timer 1/0 eMIOS”, changed “13 ch” to “14 ch”

Features: Replaced “e200z0" with “e200z0h”; added an explanation of which LINFlex
modules support master mode and slave

MPC5601D/MPC5602D series block summary:

< added definition for “AUTOSAR” acronym

changed “System watchdog timer” to “Software watchdog timer"64 LQFP pin
configuration (top view): changed pin 6 from VPP_TEST to VSS_HV

Added section “Pad configuration during reset phases”

Added section “Voltage supply pins”

Added section “Pad types”

Added section “System pins”

Renamed and updated section “Functional ports” (was previously section “Pin muxing”);
update includes replacing all instances of WKUP with WKPU (WKPU is the correct
abbreviation for Wakeup Unit)

Section “NVUSRO register”: edited content to separate configuration into electrical
parameters and digital functionality

Added section “NVUSRO[WATCHDOG_EN] field description”

Absolute maximum ratings: Removed “C” column from table

Replaced “TBD” with “—" in Ty,pp min value cell of 3.3 V and 5 V recommended
operating conditions tables

LQFP thermal characteristics: removed Ry ;g single layer board conditions; updated
footnote 4

I/O input DC electrical characteristics: removed footnote “All values need to be
confirmed during device validation”; updated | g characteristics

MEDIUM configuration output buffer electrical characteristics: changed “Igy = 100 pA”
to “lg. = 100 pA” in Vg conditions

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

Updated section “Voltage regulator electrical characteristics”

Section “Low voltage detector electrical characteristics”: changed title (was “Voltage
monitor electrical characteristics”); added a fifth LVD (LVDHV3B); 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”; deleted note referencing power domain No. 2 (this domain is not present
on the device); updated electrical characteristics table

Updated and renamed section “Power consumption” (was previously section “Low
voltage domain power consumption”)

Program and erase specifications (code flash): updated symbols; updated tqg,,¢ Values

Updated Flash memory read access timing

EMI radiated emission measurement: updated Sgy,, values

Updated FMPLL electrical characteristics

Crystal oscillator and resonator connection scheme: inserted footnote about possibly
requiring a series resistor

Fast internal RC oscillator (16 MHz) electrical characteristics: updated tgrcsy values

Section “Input impedance and ADC accuracy”: changed “Va/Vp," 10 “Vao/VA" in
Equation 13

ADC conversion characteristics:

« updated conditions for sampling time Vpp =5.0 V

+ updated conditions for conversion time Vpp = 5.0 V

Commercial product code structure: added character for frequency; updated optional
fields character and description

Restored the revision history table and added an entry for Rev. 3.1

Updated Abbreviations
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