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Introduction

Table 1. MPC5607B family comparison! (continued)

Feature MPC5605B MPC5606B MPC5607B
CAN (FlexCAN) 6
1>C 1
32 KHz oscillator Yes
GPIO™ 77 121 149 ‘ 121 ‘ 149
Debug JTAG N2+
Package 100 144 176 144 176 176 208 MAP

LQFP LQFP LQFP LQFP LQFP LQFP BGA'

' Feature set dependent on selected peripheral multiplexing; table shows example
2 Based on 125 °C ambient operating temperature
3 Not shared with 12-bit ADC, but possibly shared with other alternate functions
4 Not shared with 10-bit ADC, but possibly shared with other alternate functions
5 See the eMIOS section of the chip reference manual for information on the channel configuration and functions.
6

Compare.

Each channel supports a range of modes including Modulus counters, PWM generation, Input Capture, Output

7 Each channel supports a range of modes including PWM generation with dead time, Input Capture, Output

Compare.

8 Each channel supports a range of modes including PWM generation, Input Capture, Output Compare, Period and

Pulse width measurement.
9 Each channel supports a range of modes including PWM generation, Input Capture, and Output Compare.
10 Maximum 1/O count based on multiplexing with peripherals
1208 MAPBGA available only as development package for Nexus2+
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Table 5. Functional port pin descriptions (continued)

Package pinouts and signal descriptions

.g o mg Pin number
| g . AR

Port pin| PCR :é Function Peripheral 2@ 3 100 144 176 GOAIL
g S g 'I'g LQFP | LQFP | LQFP | gy
2 - (3]
<

PE[0] | PCR[64] | AFO GPIO[64] SIUL /O | S |Tristate 6 10 18 F1
AF1 EOUCI16] eMIOS_0 | I/O0
AF2 — — —
AF3 — — —
— WKPU[6]° WKPU |
— CAN5RX FlexCAN_5| |

PE[1] | PCR[65] | AFO GPIO[65] SIUL /O | M | Tristate 8 12 20 F4
AF1 EOUCI[17] eMIOS_0 | I/O
AF2 CAN5TX FlexCAN_5| O
AF3 — — —

PE[2] | PCR[66] | AFO GPIO[66] SIUL /O | M |Tristate 89 128 156 D7
AF1 EOUC[18] eMIOS_0 | 1/0
AF2 — — —
AF3 — — —
— EIRQ[21] SIUL |
— SIN_1 DSPI_1 |

PE[3] | PCR[67] | AFO GPIO[67] SIUL /O | M |Tristate 90 129 157 Cc7
AF1 EOUC[19] eMIOS_0 | 1/0
AF2 SOUT_A1 DSPI_A1 0]
AF3 — — —

PE[4] | PCR[68] | AFO GPIO[68] SIUL /O | M | Tristate 93 132 160 D6
AF1 EOUC[20] eMIOS_0 | I/0
AF2 SCK_1 DSPI_1 1/0
AF3 — — —
— EIRQ[9] SIUL |

PE[5] | PCR[69] | AFO GPIO[69] SIUL /O | M | Tristate 94 133 161 cé
AF1 EOUC[21] eMIOS_0 | I/O
AF2 CSo_1 DSPI_1 I/0
AF3 MA[2] ADC_O0 | O

PE[6] | PCR[70] | AFO GPIO[70] SIUL /O | M |Tristate 95 139 167 B5
AF1 EOUC[22] eMIOS_0 | I/O
AF2 CS3.0 DSPI_0 0]
AF3 MA[1] ADC_0 0]
— EIRQ[22] SIUL |

PE[7] | PCR[71] | AFO GPIO[71] SIUL |I/O| M |Tristate| 96 140 168 C4
AF1 EOUC[23] eMIOS_0 | I/0
AF2 CS2_0 DSPI_0O O
AF3 MA[O] ADC_0 0]
— EIRQ[23] SIUL |

PE[8] | PCR[72] | AFO GPIO[72] SIUL |[I/O| M |Tristate| 9 13 21 G2
AF1 CAN2TX FlexCAN_2| O
AF2 EOUC[22] eMIOS_0 | 1/0
AF3 CANSTX FlexCAN_3| O
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

5 N o Pin number
© s | o )
. 5 . . 5| S| LS
Port pin| PCR :é Function Peripheral o |E ﬂ 3 100 144 176 “ﬁOABP
g S c 'I'g LQFP | LQFP | LQFP | gy
2 - o
<
PF[8] | PCR[88] | AFO GPIO[88] SIUL | 1/O| M |Tristate| — 34 42 P1
AF1 CAN3TX FlexCAN_3| O
AF2 CS4_0 DSPILO | O
AF3 CAN2TX FlexCAN_2| O
PF[9] | PCR[89] | AFO GPIO[89] SIUL | 1/O| S |Tristate| — 33 41 N2
AF1 E1UC[1] eMIOS_1 | 1/0
AF2 CS5_0 DSPILO | O
AF3 — — —
— WKPU[22]° WKPU [
— CAN2RX FlexCAN_2| |
— CAN3RX FlexCAN_3| |
PF[10] | PCR[90] | AFO GPIO[90] SIUL |1/O| M |Tristate| — 38 46 R3
AF1 CS1_0 DSPILO | O
AF2 LIN4TX LINFlex_4 | O
AF3 E1UC[2] eMIOS_1 | 1/0
PF[11] | PCR[91] | AFO GPIO[91] SIUL | 1/O| S |Tristate| — 39 47 R4
AF1 CS2.0 DSPLO | O
AF2 E1UC[3] eMIOS_1 | 1/0
AF3 — — —
— WKPU[15]° WKPU [
— LIN4RX LINFlex_4 | |
PF[12] | PCR[92] | AFO GPIO[92] SIUL | 1/O| M |Tristate| — 35 43 R1
AF1 E1UC[25] eMIOS_1 | 1/0
AF2 LIN5STX LINFlex 5| O
AF3 — — —
PF[13] | PCR[93] | AFO GPIO[93] SIUL | 1/O| S |Tristate| — 41 49 T6
AF1 E1UC[26] eMIOS_1 | I/0
AF2 — — —
AF3 — — —
— WKPU[16]° WKPU |
— LIN5SRX LINFlex_5 | |
PF[14] | PCR[94] | AFO GPIO[94] SIUL | 1/O| M |Tristate| — 102 126 D14
AF1 CAN4TX FlexCAN_4| O
AF2 E1UC[27] eMIOS_1 | 1/0
AF3 CAN1TX FlexCAN_1| O
PF[15] | PCR[95] | AFO GPIO[95] SIUL |1/O| S |Tristate| — 101 125 E15
AF1 E1UC[4] eMIOS_1 | 1/0
AF2 — — —
AF3 — — —
— EIRQ[13] SIUL |
— CAN1RX FlexCAN_1| |
— CAN4RX FlexCAN_4| |
Port G
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Electrical characteristics

4 Electrical characteristics

This section contains electrical characteristics of the device as well as temperature and power considerations.

This product contains devices to protect the inputs against damage due to high static voltages. However, it is advisable to take
precautions to avoid application of any voltage higher than the specified maximum rated voltages.

To enhance reliability, unused inputs can be driven to an appropriate logic voltage level (Vpp or Vgg). This could be done by
the internal pull-up and pull-down, which is provided by the product for most general purpose pins.

The parameters listed in the following tables represent the characteristics of the device and its demands on the system.

In the tables where the device logic provides signals with their respective timing characteristics, the symbol “CC” for Controller
Characteristics is included in the Symbol column.

In the tables where the external system must provide signals with their respective timing characteristics to the device, the symbol
“SR” for System Requirement is included in the Symbol column.

4.1 Parameter classification

The electrical parameters shown in this supplement are guaranteed by various methods. To give the customer a better
understanding, the classifications listed in Table 7 are used and the parameters are tagged accordingly in the tables where
appropriate.

Table 7. Parameter classifications

Classification tag Tag description
P Those parameters are guaranteed during production testing on each individual device.
C Those parameters are achieved by the design characterization by measuring a statistically

relevant sample size across process variations.

T Those parameters are achieved by design characterization on a small sample size from typical
devices under typical conditions unless otherwise noted. All values shown in the typical column
are within this category.

D Those parameters are derived mainly from simulations.

NOTE

The classification is shown in the column labeled “C” in the parameter tables where
appropriate.

4.2 NVUSRO register

Bit values in the Non-Volatile User Options (NVUSRO) Register control portions of the device configuration, namely electrical
parameters such as high voltage supply and oscillator margin, as well as digital functionality (watchdog enable/disable after
reset).

For a detailed description of the NVUSRO register, please refer to the device reference manual.

4.2.1 NVUSRO[PAD3V5V] field description

The DC electrical characteristics are dependent on the PAD3V5V bit value. Table 8 shows how NVUSRO[PAD3V5V] controls
the device configuration.

MPC5607B Microcontroller Data Sheet, Rev. 6
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Electrical characteristics

Table 14. LQFP thermal characteristics’ (continued)

Value
Symbol |C Parameter Conditions? Pin count Unit
Min | Typ | Max
Resc |CC| |Thermal resistance, Single-layer board — 1s 100 — | — | 23 |°C/W
junction-to-case® ™ R
176 — | — |23
Four-layer board — 2s2p 100 — | — [19.8
144 — | — [19.2
176 — | — |18.38

4.5.3

Thermal characteristics are targets based on simulation.
Vpp=3.3V+£10%/5.0V + 10%, Ty = -40 to 125 °C.

Junction-to-ambient thermal resistance determined per JEDEC JESD51-3 and JESD51-6. Thermal test board
meets JEDEC specification for this package. When Greek letters are not available, the symbols are typed as Ry, a

and RthJMA'

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, g.

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.

Power considerations

The average chip-junction temperature, Ty, in degrees Celsius, may be calculated using Equation 1:

Where:

Ty =Ta + (Pp X Rgya)

T, is the ambient temperature in °C.

Rgja is the package junction-to-ambient thermal resistance, in °C/W.

PD is the sum of PINT and PI/O (PD = PINT + PI/O)'

PN is the product of Ipp and Vpp, expressed in watts. This is the chip internal power.

Py/o represents the power dissipation on input and output pins; user determined.

Eqgn. 1

Most of the time for the applications, P15 <Ppyrand 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 Tj (if Py is neglected) is given by:

PD=K/(TJ+273 OC)

Therefore, solving equations 1 and 2:

Where:

K = Pp X (Ta + 273 °C) + Ry a X Pp?

MPC5607B Microcontroller Data Sheet, Rev. 6
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Electrical characteristics

Table 15. I/0 input DC electrical characteristics

Value
Symbol |C Parameter Conditions’ Unit
Min Typ Max
Vig |SR| P |Input high level CMOS (Schmitt — 0.65Vpp — Vpp+0.4| V
Trigger)
ViL |SR]| P [Input low level CMOS (Schmitt — -0.4 — 0.35Vpp
Trigger)
Vhys |CC| C |Input hysteresis CMOS (Schmitt — 0.1Vpp — —
Trigger)
lLkg |CC| D |Digital input leakage No injection |Tp=-40°C — 2 200 nA
D] ;;adjacem Tp=25°C — 2 200
D] Tp=85°C — 5 300
D] Ta=105°C| — 12 500
P Ta=125°C| — 70 1000
Wg2 |SR| P |Wakeup input filtered pulse — — — 40 ns
Wyr2 | SR| P |Wakeup input not filtered pulse — 1000 — — ns

' Vpp=3.3V£10%/5.0V + 10%, T = —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.

4.6.3

I/0 output DC characteristics

The following tables provide DC characteristics for bidirectional pads:

* Table 16 provides weak pull figures. Both pull-up and pull-down resistances are supported.

*  Table 17 provides output driver characteristics for I/O pads when in SLOW configuration.

*  Table 18 provides output driver characteristics for I/O pads when in MEDIUM configuration.

* Table 19 provides output driver characteristics for I/O pads when in FAST configuration.
Table 16. I/0 pull-up/pull-down DC electrical characteristics

Value

Symbol (C Parameter Conditions’ Unit
Min | Typ | Max

llwpyl |CC| P |Weak pull-up current Vin=ViL, Vpp=5.0V +10% |PAD3V5V =0 | 10 | — | 150 | pA
¢ |absolute value PAD3V5V = 12| 10 | — | 250
P Vin=ViL, Vpp =3.3V £ 10% |PAD3V5V =1 | 10 | — | 150

llwppl |CC | P |Weak pull-down current ViNn=ViH, Vpp=5.0V +10% |PAD3V5V =0 | 10 | — | 150 | pA
c|absolute value PAD3VEV=1 | 10 | — | 250
P Vin= Vi Vpp = 3.3V +10% |PAD3V5V =1 | 10 | — | 150

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

MPC5607B Microcontroller Data Sheet, Rev. 6

42

Freescale Semiconductor



Electrical characteristics

Table 21. I/O supply segments

Supply segment
Package
1 2 3 4 5 6 7 8
208 Equivalent to 176 LQFP segment pad distribution MCKO MDOn
MAPBGA' /MSEO
176 LQFP pin7 — pin28 — pin59 — pin86 — pin124 — | pin151 - = =
pin27 pin57 pin85 pin123 pin150 pin6
144 LQFP pin20 — pin51 — pin100 — | pin 123 — — — — —
pin49 pin99 pin122 pin19
100 LQFP | pin16 — pin37 — pin70 — pin84 — — — — —
pin35 pin69 pin83 pin15

T 208 MAPBGA available only as development package for Nexus2+

Table 22. /0 consumption

Value
Symbol C Parameter Conditions’ Unit
Min | Typ [Max
ISWTSL\,\/2 CC|D|Dynamic I/O current for  |C__ =25 pF Vpp=50V+10%, | — | — | 20 | mA
SLOW configuration PAD3V5V =0
Vpp=33V=+10%, | — | — | 16
PAD3V5V =1
Iswtmep> | CC | D |Dynamic I/O current for  |C = 25 pF Vpp=50V+10%, | — | — | 29 | mA
MEDIUM configuration PAD3V5V =0
Vpp=33V+10%, | — | — | 17
PAD3V5V = 1
lswtesT> |CC|D|Dynamic I/O currentfor  |Cy = 25 pF Vpp=5.0V+10%, | — | — |110| mA
FAST configuration PAD3V5V =0
Vpp=33V=+10%, | — | — | 50
PAD3V5V = 1
Irmssww | CC| D |Root mean square 1/0 C_=25pF, 2 MHz Vpp=50V+10%, | — | — |23 | mA
current for SLOW PAD3V5V =0
configuration CL=25pF, 4 MHz — | — |32
C_ =100 pF, 2 MHz — | — | 66
CL =25 pF, 2 MHz VDD =33V 10%, — — [ 1.6
CL=25pF, 4MHz | D3VSV =1 — | — |23
C_ =100 pF, 2 MHz — | — | 47
Irmsmep | CC | D |Root mean square I/O C_=25pF 183MHz |Vpp=5.0V+10%, | — | — | 6.6 | mA
current for MEDIUM PAD3V5V =0
configuration Ci =25 pF, 40 MHz — | — [134
C_ =100 pF, 13 MHz — | — (183
C =25pF 183MHz |Vpp=33V+10%, | —| — | 5
CL=25pF, 40 MHz | D3VSV =1 — | — |85
C_ =100 pF, 13 MHz — | =] 11
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Electrical characteristics

Table 22. I/0 consumption (continued)

Value
Symbol C Parameter Conditions’ Unit
Min | Typ |Max
lrmsest |CC|D |Root mean square 1/0 C . =25pF40MHz |Vpp=5.0V+10%, | — | — |22 | mA
current for FAST PAD3V5V =0
configuration Cu =25 pF, 64 MHz —|— |3
C_ =100 pF, 40 MHz — | — | 56
C_.=25pF, 40MHz [Vpp=33V£10%, | — | — | 14
C\ = 25 pF, 64 MHz PAD3VSV =1 — | — 20
C_ =100 pF, 40 MHz — | — 135
lavaseg | SR|D|Sum of all the static /O |Vpp=5.0 V + 10%, PAD3V5V =0 — | — | 70 | mA
current within a supply . S ~
segment Vpp = 3.3V = 10%, PAD3V5V = 1 — | — | 65

' Vpp=3.3V£10%/5.0V + 10%, T = —40 to125 °C, unless otherwise specified
2 Stated maximum values represent peak consumption that lasts only a few ns during /O transition.

Table 23 provides the weight of concurrent switching I/Os.

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

Table 23. I/0 weight!

176 LQFP 144/100 LQFP
Supply segment
Pad Weight 5V Weight 3.3 V Weight 5 V Weight 3.3 V
Lomo | Lo | Lo SRC2=0[SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC = 1
6 4 4 | PBB| 5% — 6% — 13% — 15% —
PCI9] | 4% — 5% — 13% — 15% —
PC[14]| 4% — 4% — 13% — 15% —
PC[15]| 3% 4% 4% 4% 12% | 18% | 15% | 16%
— — | Pu41| 3% 4% 3% 3% — — — —
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Electrical characteristics

Table 23. I/0 weight' (continued)

176 LQFP 144/100 LQFP
Supply segment
Pad Weight 5V Weight 3.3 V Weight 5 V Weight 3.3 V
Lomo | Lo | Lo SRC2=0[SRC=1|SRC=0|SRC=1|SRC=0|SRC=1|SRC=0|SRC = 1
4 2 2 |PD8]| 1% — 1% — 1% — 2% —
PB[4] | 1% — 1% — 1% — 2% —
PB[5] | 1% — 1% — 1% — 2% —
PB[6] | 1% — 1% — 1% — 2% —
PB[7] | 1% — 1% — 1% — 2% —
PDO] | 1% — 1% — 1% — 2% —
PD[10]| 1% — 1% — 1% — 2% —
PD[11]| 1% — 1% — 1% — 2% —
4 — — |PB[11]| 1% — 1% — — — — —
— — |PD[12]| 11% — 13% — — — — —
2 2 |PBM2]] 11% — 13% — 15% — 17% —
PD[13]] 11% — 13% — 14% — 17% —
PB[13]| 11% — 13% — 14% — 17% —
PD[14]| 11% — 13% — 14% — 17% —
PB[14]| 11% — 13% — 14% — 16% —
PD[15]| 11% — 13% — 13% — 16% —
PB[15]| 11% — 13% — 13% — 15% —
— — | P8y | 10% — 12% — — — — —
— — | PO | 10% — 12% — — — — —
— — |PI[10O]| 10% — 12% — — — — —
= — | PI[11]| 10% — 12% — — — — —
= — |PI[12]| 10% — 12% — — — — —
— — |PI13]| 10% — 1% — — — — —
2 2 | PABI| 9% — 11% — 1% — 13% —
— |PGH3])| 9% 183% | 11% | 11% | 10% | 14% | 12% | 13%
— |PG[2]| 9% 13% | 10% | 11% | 10% | 14% | 12% | 12%
— |PHO]| 6% 8% 7% 7% 6% 9% 7% 8%
— |PH1]| 6% 8% 7% 7% 6% 8% 7% 7%
— | PH2I| 5% 7% 6% 6% 5% 7% 6% 7%
— | PHIBI| 5% 7% 5% 6% 5% 7% 6% 6%
— |PoM]| 4% — 5% — 4% — 5% —
— | PGIO]| 4% 5% 4% 5% 4% 5% 4% 5%
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Electrical characteristics

4.7 RESET electrical characteristics

The device implements a dedicated bidirectional RESET pin.

Voo , |
----------- |
VODMIN | = - - - o o o o A . T
|
Il »
| Ll
o |
RESET
A |
|
VI | .
2T S
>
device reset forced by RESET | device start-up phase
< >|< —_ = — -
I
Figure 7. Start-up reset requirements
VRESET o
A | | I hw_rst
VDD = I A1
I
I
VPR I 1 AN | L1 11111
I
|
V||_ _______________________________________ -
| i
i |
il | i /U\ o
— — >
filtered by |f|Iter d by | filtered by unknown reset N1
hysteresis ' lowpass filter lowpass filter State N device under hardware reset
i ¢ >« < >
WeRrsT WeRrsT |
I I
D WNFRsT >
1%

Figure 8. Noise filtering on reset signal
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Electrical characteristics

Table 27. Power consumption on VDD_BV and VDD_HV (continued)

Value
Symbol Cc Parameter Conditions' Unit
Min | Typ | Max
IppstoBY2 |CC| P |STANDBY2 mode current® Slow internal RC Ta=25°C - 30 | 100 | WA
| oscillator (128 kHz) ~r o
i running Ta=857C A
D To=85°C — | 180 | 700
D Tp=105°C | — | 315 | 1000
P | Tp=125°C | — | 560 | 1700
IppsToay1|CC| T |[STANDBY1 mode current'© Slow internal RC Ta=25°C — | 20 | 60 | WA
Y oscn!ator (128 kHz) To=55°C _ 45 —
2 running
D Tpo=85°C — | 100 | 350
D Tp=105°C | — | 165 | 500
D Tpo=125°C | — | 280 | 900

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

Running consumption does not include 1/0s toggling which is highly dependent on the application. The given value
is thought to be a worst case value with all peripherals running, and code fetched from code flash while modify
operation ongoing on data flash. Notice that this value can be significantly reduced by application: switch off not
used peripherals (default), reduce peripheral frequency through internal prescaler, fetch from RAM most used
functions, use low power mode when possible.

Higher current may be sunk by device during power-up and standby exit. Please refer to in-rush average current in
Table 25.

RUN current measured with typical application with accesses on both Flash and RAM.

5 Only for the “P” classification: Data and Code Flash in Normal Power. Code fetched from RAM: Serial IPs CAN and
LIN in loop back mode, DSPI as Master, PLL as system clock (4 x Multiplier) peripherals on (eMIOS/CTU/ADC) and
running at max frequency, periodic SW/WDG timer reset enabled.

6 Data Flash Power Down. Code Flash in Low Power. SIRC 128 kHz and FIRC 16 MHz on. 10 MHz XTAL clock.
FlexCAN: instances: 0, 1, 2 ON (clocked but not reception or transmission), instances: 4, 5, 6 clocks gated. LINFlex:
instances: 0, 1, 2 ON (clocked but not reception or transmission), instance: 3 to 9 clocks gated. eMIOS: instance:
0 ON (16 channels on PA[0O]-PA[11] and PC[12]-PC[15]) with PWM 20 kHz, instance: 1 clock gated. DSPI:
instance: 0 (clocked but no communication), instance: 1 to 5 clocks gated. RTC/API ON. PIT ON. STM ON. ADC1
OFF. ADCO ON but no conversion except two analog watchdogs.

7 Only for the “P” classification: No clock, FIRC 16 MHz off, SIRC 128 kHz on, PLL off, HPvreg off,

ULPVreg/LPVreg on. All possible peripherals off and clock gated. Flash in power down mode.

When going from RUN to STOP mode and the core consumption is > 6 mA, it is normal operation for the main

regulator module to be kept on by the on-chip current monitoring circuit. This is most likely to occur with junction

temperatures exceeding 125 °C and under these circumstances, it is possible for the current to initially exceed the
maximum STOP specification by up to 2 mA. After entering stop, the application junction temperature will reduce
to the ambient level and the main regulator will be automatically switched off when the load current is below 6 mA.

Only for the “P” classification: ULPreg on, HP/LPVreg off, 32 KB RAM on, device configured for minimum
consumption, all possible modules switched off.

10 yLPreg on, HP/LPVreg off, 8 KB RAM on, device configured for minimum consumption, all possible modules
switched off.
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Electrical characteristics

4.10 Flash memory electrical characteristics

4.10.1 Program/erase characteristics

Table 28 shows the program and erase characteristics.

Table 28. Program and erase specifications

Value
Symbol Cc Parameter Conditions i Typ1 I:;i;i:g Maxd Unit
tawprogram | CC | C |Double word (64 bits) program time? Code Flash | — | 18 50 500 | ps
Data Flash 22
t16Kpperase 16 KB block preprogram and erase time Code Flash | — | 200 | 500 |5000 | ms
Data Flash 300
t3okpperase 32 KB block preprogram and erase time Code Flash | — | 300 | 600 | 5000 | ms
Data Flash 400
t128Kpperase 128 KB block preprogram and erase time Code Flash | — | 600 | 1300 | 7500 | ms
Data Flash 800
tesus D |Erase Suspend Latency — — | — 30 30 | ps
tESRT C |Erase Suspend Request Rate Code Flash | 20 | — — — | ms
Data Flash | 10 | — — —

Typical program and erase times assume nominal supply values and operation at 25 °C. All times are subject to
change pending device characterization.

2 Initial 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.

Actual hardware programming times. This does not include software overhead.
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Figure 15. 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 — 32 32.768 40 kHz
frequency
Vsxosc |CC| T |Oscillation amplitude — — 21 — \'%
Isxosceias |CC| T |Oscillation bias current — 25 pA
Isxosc |CC| T |Slow external crystal oscillator — — — 8 pA
consumption
tsxoscsu |CC| T |Slow external crystal oscillator — — — 22 s
start-up time

' 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.

4.14 FMPLL electrical characteristics

The device provides a frequency modulated phase locked loop (FMPLL) module to generate a fast system clock from the main
oscillator driver.

Table 40. FMPLL electrical characteristics

Value
Symbol |(C Parameter Conditions’ Unit
Min Typ Max

foLun | SR|—|FMPLL reference clock® — 4 — 64 |MHz
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Eqn. 5
CpeC
_ p®Cs
= (RSW+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
7 <(RSW+ RAD) o CS «ty

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
VAI.(CS+CP1+CP2) = VAo(CP1+CP2)

2. A second charge transfer involves also Cp (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
Ty <Ry ¢(Cg+Cp +Cpy)

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 t, a constraints on R} sizing is obtained:

Eqn. 9
100ty =100 R, ¢ (Cg+Cp +Cpy) <t

Of course, Ry shall be sized also according to the current limitation constraints, in combination with Rg (source
impedance) and Ry, (filter resistance). Being Cg definitively bigger than Cp;, Cp, and Cg, then the final voltage Vi,
(at the end of the charge transfer transient) will be much higher than V. Equation 10 must be respected (charge
balance assuming now Cg already charged at V4 ):

Eqgn. 10
Vaoe (CS+CP1 +CP2+CF) =VA.CF+VA1. (CPl +CP2+CS)
The two transients above are not influenced by the voltage source that, due to the presence of the RgCy. 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 RgCy of
the filter is very high with respect to the sampling time (t,). The filter is typically designed to act as antialiasing.
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Table 44. ADC_0 conversion characteristics (10-bit ADC_0) (continued)

Value
Symbol C Parameter Conditions’ Unit
Min Typ Max

Rswi |CC|D |Internal resistance of analog — — — 3 kQ
source

Rsw2 |CC| D |Internal resistance of analog — — — 2 kQ
source

Rap |CC|D |Internal resistance of analog — — — 2 kQ
source

ling SR|—|Input current Injection Current injection |Vpp = -5 — 5 mA

onone ADC_0 [3.3V+=10%
input, different

Vpp = -5 — 5
ggrr:/;rr]tzd one 5.0V£10%
[INL1 |CC| T |Absolute integral nonlinearity |No overload — 0.5 1.5 LSB
IDNL | |CC| T |Absolute differential No overload — 0.5 1.0 LSB
nonlinearity
|Egl |CC|T |Absolute offset error — — 0.5 — LSB
|Egl |CC|T |Absolute gain error — — 0.6 — LSB
TUEP |CC| P [Total unadjusted error’ for Without current injection -2 0.6 2 LSB
?girsgise channels, input only With current injection -3 — 3
TUEX |CC| T |Total unadjusted error” for Without current injection -3 1 3 LSB
?extended channel With current injection -4 4

' Vpp=3.3V£10%/5.0V = 10%, Ty = —40 to 125 °C, unless otherwise specified.

2 Analog and digital Vgg must be common (to be tied together externally).

3 Vunx May exceed Vss apco and Vpp apco limits, remaining on absolute maximum ratings, but the results of the
conversion will be clamped respectively to 0x000 or Ox3FF.

Duty cycle is ensured by using system clock without prescaling. When ADCLKSEL = 0, the duty cycle is ensured
by internal divider by 2.

During the sampling time the input capacitance Cg can be charged/discharged by the external source. The internal
resistance of the analog source must allow the capacitance to reach its final voltage level within toApcg g. After the
end of the sampling time tapco s, changes of the analog input voltage have no effect on the conversion result.
Values for the sampling clock t;DCO_S depend on programming.

This parameter does not include the sampling time topco s, but only the time for determining the digital result and
the time to load the result’s register with the conversion result.

Total Unadjusted Error: The maximum error that occurs without adjusting Offset and Gain errors. This error is a
combination of Offset, Gain and Integral Linearity errors.

I

o
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Figure 21. ADC_1 characteristic and error definitions
Table 45. ADC_1 conversion characteristics (12-bit ADC_1)
Value
Symbol c Parameter Conditions’ Unit
Min |Typ Max
Vss apct |SR|— [Voltage on VSS_HV_ADCH1 — -0.1 — 0.1 \'

(ADC_1 reference) pin with
respect to ground (Vgg)?

VDD_ADC1 SR|— Voltage on VDD_HV_ADC1 pln — VDD -01| — VDD +0.1 \
(ADC_1 reference) with
respect to ground (Vgg)
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Table 45. ADC_1 conversion characteristics (12-bit ADC_1) (continued)

Value
Symbol C Parameter Conditions’ Unit
Min |Typ Max
Vamnx  |SR|— |Analog input voltage® — Vss apci| — | Vob_apci | V
-0.1 +0.1
Iapcipwd |SR|—|ADC_1 consumption in power — — — 50 HA
down mode
lapcirun  |SR|— [ADC_1 consumptionin running — — — 6 mA
mode
faDc1 SR|— |ADC_1 analog frequency Vpp=3.3V 3.33 — | 20 +4% |MHz
Vpp=5V 3.33 — | 32+4%
tapc1_pu |SR|— |ADC_1 power up delay — — — 1.5 ps
tADC1_S CC|IT Sampllng time4 fADC1 =20 MHz, 600 — — ns
Vpp=3.3V INPSAMP = 12
Samplingtime* fapct = 32 MHz, 500 | — —
Vpp=5.0V INPSAMP = 17
Sampling time* fapct = 3.33 MHz, — — | 762 us
Vpp=3.3V INPSAMP = 255
Sampling time* fapct = 3.33 MHz, — —| 762
Vpp=5.0V INPSAMP = 255
tanc1_c |CC| P |Conversion timed fapct1 = 20 MHz, 2.4 — — ps
Vpp=3.3V INPCMP =0
Conversion time® fapc 1 = 32 MHz, 1.5 — — ps
Vpp=5.0V INPCMP =0
Conversion time® fapc 1 = 13.33 MHz, — — 3.6 us
Vpp=3.3V INPCMP =0
Conversion time® fapct = 13.33 MHz, — — 3.6 us
Vpp=5.0V INPCMP =0
Appci_sys |SR|—|ADC_1 digital clock duty cycle ADCLKSEL = 16 45 — 55 %
Cs CC| D |ADC_1 input sampling — — — 5 pF
capacitance
Cpq CC| D |ADC_1 input pin capacitance 1 — — — 3 pF
Cps CC| D |ADC_1 input pin capacitance 2 — — — 1 pF
Cps CC| D |ADC_1 input pin capacitance 3 — — — 1.5 pF
Rswi1 |CC| D |Internal resistance of analog — — — 1 kQ
source
Rsw2 |CC| D |Internal resistance of analog — — — 2 kQ
source
Rap CC| D |Internal resistance of analog — — — 0.3 kQ

source
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Figure 24. DSPI classic SPI timing — slave, CPHA =0
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Figure 25. DSPI classic SPI timing — slave, CPHA =1
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Figure 32. Timing diagram — JTAG boundary scan

MPC5607B Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor 93



Package characteristics

/A

] 1.‘130 Aoz
f‘f’g TL%I' } £ & ) |
el TaA lomme

DETAIL K
{ROTATED 80 CLOCKWSE)

MOTES:
1. ALL DIMENSIONS ARE IN MILLMETERE.

2. INTERPRET OIMEWSICNS ANMD TOLERAMCES PER
ASME Y14.5M-1994,

& DIMENZION & |5 WEASURED AT THE WAXIMUM
SCLDER BALL OIAMETER, PARALLEL TO DATUM
PLANE Z.

GATUM Z [SEATING PLAME) IS DEFINED BY THE
SPHERICAL CROWNS OF THE SOLDER BALLS

‘& PARALLELISM MEASUREMEMT SHALL EXCLUDE AWY
EFFECT OF MARK OW TOP SURFACE UF PACKAGE,

6. PACKAGE CUDE SUMMARY:
MAP BCA: 5253
MAF BGA PCE DIE: 5371

FREESCALE SEW[COWDUCTOR, 1HE,
il ALL RICHTS RESERVED MECHAMICAL OUTLINE PRINT YERSIDNW NOT TO SCALE

DOCUMENT NGz SBARS23HBZW REW. E

208 1/0 MAP BGA,
17 x 17 PKG, T-MM PITCH

CASE MUMBER: 1163A—(1 2B MaR 2007

STANDARD: JEDEC MO-—-151 AAF-1

Figure 42. 208 MAPBGA package mechanical drawing (Part 2 of 2)
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