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Package pinouts and signal descriptions

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
A | pc | Po1a] | NG NC | PHIB] | PH4] | PCs] | Pol] | NC NC | PCl2l | NC | PEIS] | NG NC NC | A
B | Po] | Pei2l | Nc | Pcp2] | PEl] | PHIS] | PCl4] | PHIS] | PH[10] | NC | PCI3] | PG[1] | PG[5] | PG[4] | PA[1] | Paf0] | B
C | Pc14) |VvDD_HV| PBE] | PEf] | PHI7) | PE[S] | PE@] | vssLv | PCH] | NG | PAS] | NC | PEM4] | PEM2] | PAlS] | PAlg] | C
D| Nc Ne | pcrs) | NC | PHie] | PE[4] | PEl2] |vDD.v |voD_Hv| NC | Pael | NC | Papo] | PF14] | PEM3] | PA7] | D
E | Pai) | Pas] | PaE) | PGl PGH] | PGlo] | PF5] |VDD_HV| E
F| Pew) | pay | Parl | PEM) PHIO] | PHH] | PHE] | PHZI | F
G | Pelg) | PE] | PE[1O] | PAfO] VSS_HV | VSS_HV | VSS_HV | VSS_HV VDD_HV| NC NC | MSEO | G
H [vss_Hv| PE[1] [vDD_Hv| NC VSS_HV | VSS_HV | VSS_HV | VSS_HV MDO3 | MDO2 | MDOO | MDO1 | H
J | RESET |vss_v| Ne NC VSS_HV | VSS_HV | VSS_HV | VSS_HV NC NC NC NG | J
K| evi | Nc |vop_Bv|vbD_Lv VSS_HV | VSS_HV | VSS_HV | VSS_HV NC | Parz) | Pap) | Pans) | K
L | pelel | Paisl | Nc | EvTO PB[15] | PD[5] | PD[14] | PB[14] | L
M | par7 | Parel | Popo) | Poit) PB[13] | PD[13] | PD[12] | PB12] | M
N | pey | Pro | PBlO] | NG NC | PAM4] |VSS_LV| EXTAL |VDD_HV| PFlo] | PFM4] | NC | PB11] | PD[10] | PD[9] | PD11] | N
P| Pl | No | P | NG NC | PA[M4] |VDD_LV| XTAL | PB[10] | PF[1] | PF[5] | PD[o] | PD[3] VE’EBSV PBls] | PB7] | P
R | pri2) | pcrsl | R0 | PF11] |vDD_Hv| Paris) | pait3) | Ne ()j(CTiiK PF3] | PF7] | PD2] | PDM] | PD7I Viff)gv PB5] | R
T| N NC NC | mMcko | Ne | Prirg) | Panzl | N |OSPPNC| PRy | Rel | DLl | P | PDIel | POW] | PBlel | T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Note: 208 MAPBGA available only as development package for Nexus 2+. = Not connected

Figure 6. 208 MAPBGA configuration

2.2 Pad configuration during reset phases
All pads have afixed configuration under reset.
During the power-up phase, al pads are forced to tristate.

After power-up phase, all pads are forced to tristate with the following exceptions:
* PA[9] (FAB) is pull-down. Without external strong pull-up the device starts fetching from flash.
« PA[8] (ABF[Q]) ispull-up.
* RESET padisdrivenlow. Thisis pull-up only after PHASE2 reset completion.
» JTAG pads (TCK, TMSand TDI) are pull-up whilst TDO remains tristate.
* Precise ADC pads (PB[7:4] and PD[11:0Q]) are | €ft tristate (no output buffer available).
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

c Pin number
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PA[8] | PCR[8] |AFO GPIO[8] SIUL /O | S |Input,weak | 45 | 45 | 72 | 105 |C16
AF1 EOUCI8] eMIOS_0 | /O pull-up
AF2 — — —
AF3 — — —
— EIRQ[3] SIUL [
N/A8 ABS[0] BAM |
— LIN3RX LINFlex_3 | |
PA[9] | PCRI[9] |AFO GPIO[9] SIUL /0| S | Pull-down | 46 | 46 | 73 | 106 |C15
AF1 EOUC[9] eMIOS_0 | I/O
AF2 — — —
AF3 — — —
N/A8 FAB BAM |
PA[10] | PCR[10] | AFO GPIO[10] SIUL o | s Tristate | 47 | 47 | 74 | 107 | B16
AF1 EOUC[10] eMIOS_0 | /O
AF2 SDA 12C_0 110
AF3 — — —
PA[11] | PCR[11] | AFO GPIO[11] SIUL o | s Tristate | 48 | 48 | 75 | 108 | B15
AF1 EOUC[11] eMIOS_0 | /O
AF2 SCL 12C_0 110
AF3 — — —
PA[12] | PCR[12] | AFO GPIO[12] SIUL o | s Tristate | 22 | 22 | 31 | 45 | T7
AF1 — — —
AF2 — — —
AF3 — — —
— SIN_O DSPIO [
PA[13] | PCR[13] | AFO GPIO[13] SIUL /O | M | Tristate | 21 | 21 | 30 | 44 | R7
AF1 SOUT_0 DSPILO | O
AF2 — — —
AF3 — — —
PA[14] | PCR[14] | AFO GPIO[14] SIUL /O | M | Tristate | 19 | 19 | 28 | 42 | P6
AF1 SCK_0 DSPILO | I/O
AF2 CS0_0 DSPLLO | I/O
AF3 — — —
— EIRQ[4] SIUL [
PA[15] | PCR[15] | AFO GPIO[15] SIUL /O| M | Tristate | 18 | 18 | 27 | 40 | R6
AF1 CS0_0 DSPILO | I/O
AF2 SCK_0 DSPLLO | I/O
AF3 — — —
— WKPU[10]* WKPU [
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

Pin number

Port pin
PCR
Alternate function’
Function
Peripheral
I/O direction?
Pad type
RESET configuration
MPC560xB 64 LQFP
MPC560xC 64 LQFP
100 LQFP
144 LQFP
208 MAPBGA3

|
|
N
N
o
w

PC[15] | PCR[47] | AFO GPIO[47] SIUL |10 | M | Tristate
AF1 EOUCI15] eMIOS_0 | 1/0
AF2 CS0_2 DSPI_2 | I/O
AF3 — — —

PD[0] | PCR[48] | AFO GPIO[48] SIUL I | 1| Tristate | — | — [ 41 | 63 [P12
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[4] ADC |

PD[1] | PCR[49] | AFO GPIO[49] SIUL Ll 1| Tistate | — | — | 42 | 64 [T12
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[5] ADC [

PD[2] | PCR[50] | AFO GPIO[50] SIuL I | 1| Trstate | — | — | 43 | 65 [R12
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[6] ADC |

PD[3] | PCR[51] | AFO GPIO[51] SIUL I | 1| Tistate | — | — | 44 | 66 |P13

AF2 — — —
AF3 — — —
— GPI[7] ADC [

PD[4] | PCR[52] | AFO GPIO[52] SIUL I | 1| Tistate | — | — | 45 | 67 |R13
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[8] ADC [

PD[5] | PCR[53] | AFO GPIO[53] SIUL I | 1| Tistate | — | — | 46 | 68 | T13
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[9] ADC [

PD[6] | PCR[54] | AFO GPIO[54] SIUL L |1 | Tistate | — | — [ 47 | 69 [T14
AF1 — — —
AF2 — — —
AF3 — — —
— GPI[10] ADC [
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

c Pin number
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PD[15] | PCR[63] | AFO GPIO[63] SIUL o | J Tristate | — | — | 66 | 88 |L14
AF1 CS2_1 DSPI_1 o}
AF2 EOUC[27] eMIOS_0 | I/0
AF3 — — —
— ANS[7] ADC [
PE[0] | PCR[64] | AFO GPIO[64] SIUL o | s Tristate | — | — | 6 | 10 | F1
AF1 EOUC[16] eMIOS_0 | I/0
AF2 — — —
AF3 — — —
— CAN5RX FlexCAN_5 | |
— WKPU[6]* WKPU [
PE[1] | PCR[65] | AFO GPIO[65] SIUL /O | M Tristate | — | — | 8 | 12 | F4
AF1 EOUC[17] eMIOS_0 | I/0
AF2 CAN5TX! FlexCAN_5| O
AF3 — — —
PE[2] | PCR[66] | AFO GPIO[66] SIUL /o | M Tristate | — | — | 89 | 128 | D7
AF1 EOUC[18] eMIOS_0 | IO
AF2 — — —
AF3 — — —
— SIN_1 DSPI_1 I
PE[3] | PCR[67] | AFO GPIO[67] SIUL /0 | M Tristate | — | — | 90 | 129 | C7
AF1 EOUC[19] eMIOS_0 | IO
AF2 SOUT_1 DSPI_1 o}
AF3 — — —
PE[4] | PCRI[68] | AFO GPIO[68] SIUL /o | M Tristate | — | — | 93 | 132 | D6
AF1 EOUC[20] eMIOS_0 | I/0
AF2 SCK_1 DSPI_1 | I/O
AF3 — — —
— EIRQ[9] SIUL [
PE[5] | PCR[69] | AFO GPIO[69] SIUL /O | M Tristate | — | — | 94 | 133 | C6
AF1 EOUC[21] eMIOS_0 | I/0
AF2 CSO_1 DSPI_1 | 11O
AF3 MA[2] ADC 0
PE[6] | PCR[70] | AFO GPIO[70] SIUL /o | M Tristate | — | — | 95 | 139 | B5
AF1 EOUC[22] eMIOS_0 | I/0
AF2 CS3.0 DSPLO | O
AF3 MA[1] ADC o}
PE[7] | PCR[71] | AFO GPIO[71] SIUL /o | M Tristate | — | — | 96 | 140 | C4
AF1 EOUC[23] eMIOS_0 | I/0
AF2 CS2_0 DSPILO | O
AF3 MAI[O] ADC o}
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Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

c Pin number
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PG[0] | PCR[96] | AFO GPIO[96] SIUL /o | M Tristate | — | 41 | — | 98 |E14
AF1 CAN5TXM FlexCAN_5| O
AF2 E1UC[23] eMIOS_1 | IO
AF3 — — —
PG[1] | PCR[97] | AFO GPIO[97] SIUL o | s Tristate | — | 40 | — | 97 |E13
AF1 — — —
AF2 E1UC[24] eMIOS_1 | I/10
AF3 — — —
— CAN5RX FlexCAN_5 | |
— EIRQ[14] SIUL I
PG[2] | PCR[98] | AFO GPIO[98] SIUL /O | M Tristate | — | — | — | 8 | E4
AF1 E1UC[11] eMIOS_1 | I/O
AF2 — — —
AF3 — — —
PG[3] | PCR[99] | AFO GPIO[99] SIUL o | s Tristate | — | — | — | 7 | E3
AF1 E1UC[12] eMIOS_1 | IO
AF2 — — —
AF3 — — —
— WKPU[17]* WKPU |
PG[4] | PCR[100] | AFO GPIO[100] SIUL /o | M Tristate | — | — | — | 6 | E1
AF1 E1UC[13] eMIOS_1 | IO
AF2 — — —
AF3 — — —
PG[5] | PCR[101]| AFO GPIO[101] SIUL o | 8 Tristate | — | — | — | 5 | E2
AF1 E1UC[14] eMIOS_1 | IO
AF2 — — —
AF3 — — —
— WKPU[18]* WKPU I
PG[6] | PCR[102] | AFO GPIO[102] SIUL /o | M Tristate | — | — | — | 30 | M2
AF1 E1UC[15] eMIOS_1 | I/O
AF2 — — —
AF3 — — —
PG[7] | PCR[103] | AFO GPIO[103] SIUL /0 | M Tristate | — | — | — | 29 | M1
AF1 E1UC[16] eMIOS_1 | IO
AF2 — — —
AF3 — — —
PG[8] | PCR[104] | AFO GPIO[104] SIUL o | 8 Tristate | — | — | — | 26 | L2
AF1 E1UC[17] eMIOS_1 | I/0
AF2 — — —
AF3 CS0_2 DSPI_2 | I/0
— EIRQ[15] SIUL [
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Package pinouts and signal descriptions

Table 14. LQFP thermal characteristics’ (continued)

Symbol | C Parameter Conditions? Pin count | Value | Unit
¥Y,c | CC | D [|Junction-to-case thermal Single-layer board - 1s 64 TBD |°C/W

characterization parameter, 100 9

natural convection
144 10
Four-layer board - 2s2p 64 TBD
100 9
144 10

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

Junction-to-ambient thermal resistance determined per JEDEC JESD51-3 and JESD51-6. Thermal test
board meets JEDEC specification for this package.

Junction-to-board thermal resistance determined per JEDEC JESD51-8. Thermal test board meets JEDEC
specification for the specified package.

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.

2.14.2 Power considerations
The average chip-junction temperature, T, in degrees Celsius, may be calculated using Equation 1:

TJ=TA+(PDXR9JA) Eqgn. 1

Where:
T, isthe ambient temperature in °C.
Rgaa is the package junction-to-ambient thermal resistance, in °C/W.
Pp isthe sum of Pyt and P;o (Pp = PinT + Pijo)-
PinT iSthe product of Ipp and V pp, expressed in watts. Thisisthe 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< P,nT and may be neglected. On the other hand, P;;o may be
significant, if the device is configured to continuously drive external modules and/or memories.

An approximate relationship between Py and T (if P, IS neglected) is given by:
Pp = K/ (T, + 273 °C) Eqgn. 2

Therefore, solving equations 1 and 2:

K = Pp X (Tp + 273 °C) + Rga X Pp? Eqn. 3
Where:
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Package pinouts and signal descriptions

1 208 MAPBGA available only as development package for Nexus2+

Table 22 provides 1/0O consumption figures.

In order to ensure devicereliability, the average current of the I/O on asingle segment should remain below
the | oy gseg Maximum value.

Table 22. /0 consumption

Value
Symbol |C Parameter Conditions’ Unit
Min | Typ | Max
IswTsLw? |CC|D|Dynamic I/O current for |C = 25 pF Vpp=5.0V = 10%, — — 20 | mA
SLOW configuration PAD3V5V =0
Vpp=33V+10%, | — — 16
PAD3V5V =1
lswrmep? |CC|D|Dynamic I/O current for |Cy = 25 pF Vpp=5.0V£10%, | — — 29 | mA
MEDIUM configuration PAD3V5V =0
Vpp=33V+10%, | — | — | 17
PAD3V5V =1
ISWT,:ST2 CC|D|Dynamic I/O current for |C| =25 pF Vpp=5.0V = 10%, — — 110 | mA
FAST configuration PAD3V5V =0
Vpp=33V£10%, | — — 50
PAD3V5V =1
Irmssiw |CC|D|Root mean square I/O |C_ =25 pF, 2 MHz Vpp=5.0V+10%, | — — 23 |mA
current for SLOW PAD3V5V =0
configuration Cu=25pF, 4 MHz — | — |32
C_ =100 pF, 2 MHz — — 6.6
C_=25pF, 2 MHz Vpp=33V+£10%, | — — 1.6
CL =25 pF, 4 MHz PAD3VSV =1 — | — | 23
C_ =100 pF, 2 MHz — | — | 47
Irmsmep |CC|D|Root mean square /O |C =25 pF, 1I3MHz |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=3.3V+10%, | — — 5
PAD3V5V =1
C_ =25 pF, 40 MHz 3Vs — — 8.5
C_ =100 pF, 13 MHz — — 11
IrmsesT |CC|D|Root mean square /0 |C =25 pF, 40 MHz |Vpp=5.0V = 10%, — — 22 | mA
current for FAST PAD3V5V =0
configuration Ci =25 pF, 64 MHz - - 33
C_ =100 pF, 40 MHz — — 56
C_=25pF,40MHz |Vpp=33V+10%, | — — 14
Cy = 25 pF, 64 MHz PAD3V5V =1 — | — ] 20
C =100 pF, 40 MHz — — 35
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Package pinouts and signal descriptions

Example 2. Simplified regulator

The regulator should be able to provide significant amount of the current during the standby exit process.
For example, in case of an ideal voltage regulator providing 200 mA current, it is possible to recalculate
the equivalent ESRgrpgy(MAX) and Csrpgy (MIN) as follows:

ESRSTDBY(MAX) = |AVDD(STDBY)|/(I DD BV ~ 200 mA) = (30 mV)/(lOO mA) =0.3Q
Cstoay(MIN) = (Ipp gy — 200 mA)/dVDD(STDBY )/dt = (300 mA — 200 mA)/(15 mV/ps) = 6.7 iF

In case optimization isrequired, Csrpgy(MIN) and ESRgrpgy (MAX) should be cal culated based on the
regulator characteristics aswell asthe board V pp plane characteristics.

2.17.2 Low voltage detector electrical characteristics
The device implements a Power-on Reset (POR) modul e to ensure correct power-up initialization, aswell
asfour low voltage detectors (LV Ds) to monitor the V pp and theVpp | voltagewhiledeviceis supplied:

* POR monitors Vpp during the power-up phase to ensure device is maintained in a safe reset state
(refer to RGM Destructive Event Status (RGM_DES) Register flag F_POR in device reference
manual)

e LVDHV3 monitors Vpp to ensure device reset below minimum functional supply (refer to RGM
Destructive Event Status (RGM_DES) Register flag F_LV D27 in device reference manual)

* LVDHV5 monitors Vpp when application uses devicein the 5.0 V + 10% range (refer to RGM
Functional Event Status (RGM_FES) Register flag F_LV D45 in device reference manual)

e LVDLVCOR monitors power domain No. 1 (refer to RGM Destructive Event Status (RGM_DES)
Register flag F_LVD12 PD1 in device reference manual

e LVDLVBKP monitors power domain No. O (refer to RGM Destructive Event Status (RGM_DES)
Register flag F_LVD12 PDO in device reference manual)
NOTE
When enabled, power domain No. 2 is monitored through LVDLVBKP.

MPC5604B/C Microcontroller Data Sheet, Rev. 14
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Package pinouts and signal descriptions

Vbp A

VLVDHVxH
VLvDHVxL

Figure 13 does not apply to LVDHV5 low voltage detector because
LVDHV5 isautomatically disabled during reset and it must be enabled by
software again. Once the deviceisforced to reset by LVDHVS5, the
LVDHV5isdisabled and reset isrel eased as soon asinternal reset sequence

Figure 13. Low voltage detector vs reset

NOTE

is completed regardless of LVDHV5H threshold.

Table 26. Low voltage detector electrical characteristics

Value
Symbol C Parameter Conditions’ Unit

Min | Typ | Max

Vporup | SR|P |Supply for functional POR module — 1.0 — 55 \
Vpory |CC|P|Power-on reset threshold Ta=25°C, 1.5 — 2.6

after trimming

T — 15 | — | 26
VivbHvaH |CC|T|LVDHVS3 low voltage detector high threshold — — — 2.95
VivphvaL |CC|P|LVDHV3 low voltage detector low threshold 2.6 — 2.9
VivbHvsH |CC|T|LVDHVS low voltage detector high threshold — — 4.5
VivorvsL |CC|P |LVDHV5 low voltage detector low threshold 3.8 — 4.4
Vivorveore | CC | P [LVDLVCOR low voltage detector low threshold 1.08 | — 1.16
VivorvekpL |CC| P |[LVDLVBKP low voltage detector low threshold 1.08 — 1.16

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

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 clock gated. LINFlex:
instances: 0, 1, 2 ON (clocked but not reception or transmission), instance: 3 clock gated. eMIOS: instance: 0 ON (16
channels on PA[0]-PA[11] and PC[12]-PC[15]) with PWM 20 kHz, instance: 1 clock gated. DSPI: instance: 0 (clocked
but no communication). RTC/API ON. PIT ON. STM ON. ADC ON but not conversion except 2 analog watchdog.

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.

9 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 ULPreg on, HP/LPVreg off, 8 KB RAM on, device configured for minimum consumption, all possible modules
switched off.

2.19 Flash memory electrical characteristics

2.19.1 Program/Erase characteristics

Table 28 shows the program and erase characteristics.

Table 28. Program and erase specifications

Value
Symbol Cc Parameter e Unit
. 1 Initial 3
Min Typ max2 Max
Tawprogram |CC|C |Double word (64 bits) program time* — 22 50 500 ps
T16kpperase 16 KB block preprogram and erase time — 300 500 5000 ms
Taokpperase 32 KB block preprogram and erase time — 400 600 5000 ms
T128Kpperase 128 KB block preprogram and erase time — 800 1300 7500 ms
Tesus CC|D|Erase suspend latency — — 30 30 ps
1 Typical program and erase times assume nominal supply values and operation at 25 °C.
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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S_MTRANS bit (ME_GS register) y

q

VExosc

VExoscop

VxtaL
A

1/fexosc
-

P—

\
1]

|

|

v

. trxoscsu valid internal clock

Figure 15. Fast external crystal oscillator (4 to 16 MHz) timing diagram
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Table 41. Fast internal RC oscillator (16 MHz) electrical characteristics (continued)

Value
Symbol C Parameter Conditions’ Unit
Min | Typ | Max
IrircsTop |CC| T |Fast internal RC oscillator high Tpo=25°C |sysclk = off — 500 — | pA
frequency and system clock current ~
in stop mode sysclk = 2 MHz — 600 —
sysclk = 4 MHz — 700 —
sysclk = 8 MHz — 900 —
sysclk =16 MHz| — 1250 —
trircsu |CC| C |Fast internal RC oscillator start-up |Vpp=5.0V + 10% — 1.1 20 | ps
time
Arrcpre |CC| T |Fast internal RC oscillator precision | Ty = 25 °C -1 — +1 %o
after software trimming of fgrc
AriretriM |CC| T |Fast internal RC oscillator trimming [Tp =25 °C — 1.6 %
step
Arrcvar |CC| P |Fast internal RC oscillator variation — -5 — +5 %

in over temperature and supply with
respect to frgc at Ta=25°Ciin
high-frequency configuration

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

2 This does not include consumption linked to clock tree toggling and peripherals consumption when RC oscillator is
ON.

2.25 Slow internal RC oscillator (128 kHz) electrical characteristics

Thedevice providesa 128 kHz slow internal RC oscillator. This can be used asthe reference clock for the
RTC module.

Table 42. Slow internal RC oscillator (128 kHz) electrical characteristics

Value
Symbol Cc Parameter Conditions' Unit
Min | Typ | Max
fsirc CC| P |Slow internal RC oscillator low Ta =25 °C, trimmed — | 128 | — |kHz
SRI— frequency — 100 | — | 150
lsirc® CC| C |Slow internal RC oscillator low Tp =25 °C, trimmed — — 5 pA
frequency current
tsircsu  |CC| P |Slow internal RC oscillator start-up |Tp=25 °C,Vpp=5.0V+10%| — 8 12 | ps
time
Agircpre | CC| C [Slow internal RC oscillator precision | Tp = 25 °C -2 — +2 | %
after software trimming of fgrc
Agirctriv |CC| C |Slow internal RC oscillator trimming — — | 27| —
step

MPC5604B/C Microcontroller Data Sheet, Rev. 14

70 NXP Semiconductors



Package pinouts and signal descriptions

EXTERNAL CIRCUIT INTERNAL CIRCUIT SCHEME
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Rg: Source impedance

Re: Filter resistance

Cg: Filter capacitance

Ry: Current limiter resistance

Rswj1: Channel selection switch impedance (two contributions, Rgyy1 and Rgyyo)
Rap: Sampling switch impedance

Cp: Pin capacitance (two contributions, Cp4, Cps and Cpg)

Cg: Sampling capacitance

Figure 21. Input equivalent circuit (extended channels)

A second aspect involving the capacitance network shall be considered. Assuming the three capacitances
Cr, Cp and Cpp areinitially charged at the source voltage V (refer to the equivalent circuit in Figure 20):
A charge sharing phenomenon isinstalled when the sasmpling phase is started (A/D switch close).

Ves Voltage transient on Cg

AV <0.5LSB

® ®

71 < (Rsw + Rap) Cs <<t

Vai T =R (Cg+Cpy + Cpy)

Figure 22. Transient behavior during sampling phase

In particular two different transient periods can be distinguished:
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Table 44. ADC conversion characteristics (continued)

Value
Symbol C Parameter Conditions’ Unit
Min Typ Max
Cpz |[CC| D |ADC input pin — — — 1 pF
capacitance 3
Rswi |[CC| D [Internal resistance of — — — 3 kQ
analog source
Rswe |[CC| D [Internal resistance of — — — 2 kQ
analog source
Rap |CC| D |Internal resistance of — — — 2 kQ
analog source
Ing  [SR| — |[Input current Injection |Current Vpp = -5 — 5 mA
injectiononone |3.3V = 10%
ADC input, ~
different from \SI%DV_+ 10% -5 - 5
the converted [~ * T '°7°
one
IINL| |CC| T |Absolute value for No overload — 0.5 1.5 LSB
integral non-linearity
IDNL| |[CC| T |[Absolute differential |No overload — 0.5 1.0 LSB
non-linearity
[Egl |CC| T |Absolute offset error — — 0.5 — LSB
[Eg! |CC| T |Absolute gain error — — 0.6 — LSB
TUEp |CC| P [Total unadjusted error” |Without current injection -2 0.6 2 LSB
for precise channels, X —
T input only pins With current injection -3 3
TUEx |CC| T |Total unadjusted error’ |Without current injection -3 1 3 LSB
for extended channel With current injection —4 4

' Vpp=3.3V£10%/5.0 V + 10%, T = —40 to 125 °C, unless otherwise specified.

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

3 Vg may exceed Vss_apc and Vpp_ apc 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 tg. After the end of
the sampling time tg, changes of the analog input voltage have no effect on the conversion result. Values for the
sample clock t5 depend on programming.

This parameter does not include the sampling time tg, 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.

(6]
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Figure 24. DSPI classic SPI timing — master, CPHA =0
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Figure 25. DSPI classic SPI timing — master, CPHA =1
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@
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PCSX —

Note: Numbers shown reference Table 46.

Figure 32. DSPI PCS strobe (PCSS) timing

2.27.3 Nexus characteristics

Table 47. Nexus characteristics

Value
No. Symbol C Parameter Unit
Min Typ Max

1 trcyc | CC | D |TCK cycle time 64 — — ns
2 tmcyc | CC | D |[MCKO cycle time 32 — — ns
3 tupov | CC | D |MCKO low to MDO data valid — — 8 ns
4 tuseov | CC | D |MCKO low to MSEO_b data valid — — 8 ns
5 tevtov | CC | D |MCKO low to EVTO data valid — — 8 ns
10 tnTois | CC | D | TDI data setup time 15 — — ns
tntmss | CC | D | TMS data setup time 15 — — ns
11 tyton | CC | D | TDI data hold time 5 — — ns
tnTmsH | CC | D | TMS data hold time 5 — — ns
12 trpoy | CC | D |TCK low to TDO data valid 35 — — ns
13 trpol CC | D |TCK low to TDO data invalid 6 — — ns
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208 MAPBGA

Package characteristics
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Document revision history

Table 49. Revision history (continued)

Revision

Date

Description of Changes

6 15-Mar-2010

In the “Introduction” section, relocated a note.

In the “MPC5604B/C device comparison” table, added footnote regarding SCI and CAN.

In the “Absolute maximum ratings” table, removed the min value of V| relative to Vpp.

In the “Recommended operating conditions (3.3 V)” table:

° TA C-Grade Part, TJ C-Grade Part, TA V-Grade Part, TJ V-Grade Part, TA M-Grade Part, TJ M-Grade Part-
added new rows.

* TVpp: made single row.

In the “LQFP thermal characteristics” table, added more rows.

Removed “208 MAPBGA thermal characteristics” table.

In the “I/O consumption” table:

* Removed IpyngeG rOW.

¢ Added “I/O weight” table.

In the “Voltage regulator electrical characteristics” table:

e Updated the values.

* Removed lygegrer and lyrepLvpi2:

* Added a note about Ipp gc.

In the “Low voltage monitor electrical characteristics” table:

¢ Updated Vpopry values.

e Updated VLVDLVCORL value.

Entirely updated the “Low voltage power domain electrical characteristics” table.

In the “Program and erase specifications” table, inserted Tgg 5 row.

Entirely updated the “Flash power supply DC electrical characteristics” table.

Entirely updated the “Start-up time/Switch-off time” table.

In the “Crystal oscillator and resonator connection scheme” figure, relocated a note.

In the “Slow external crystal oscillator (32 kHz) electrical characteristics” table:

¢ Removed Imsxosc row.

¢ Inserted values of Isxposcpias-

Entirely updated the “Fast internal RC oscillator (16 MHz) electrical characteristics” table.

In the “ADC conversion characteristics” table: updated the description of the conditions of
tapc_puand tapc s,

Entirely updated the “DSPI characteristics” table.

In the “Orderable part number summary” table, modified some orderable part number.

Updated the “Commercial product code structure” figure.

Removed the note about the condition from “Flash read access timing” table

Removed the notes that assert the values need to be confirmed before validation

Exchanged the order of “LQFP 100-pin configuration” and “LQFP 144-pin configuration”

Exchanged the order of “LQFP 100-pin package mechanical drawing” and “LQFP 144-pin
package mechanical drawing”
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