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Features

« Version 3 ColdFire® core with EMAC

e Upto211 Dhrystore 2.1 MIPS @ 240 MHz

» 16 KBytesunified indruction/data cache

» 128KBytes inernal SRAM with standly power sypply
suppat

» Crossbar svitch technology (BS) for concurrenhaccess$o
peripherals or RAM frormultiple bus masters

» EnhancedSecure DOgital HostCortroller (eSDHC)

— Supports CE-AA, SD Memory miniSD Memory
SDIO, miniSDIO, SBCombo, MMC, MMC plusMMC
4x, and MMC R<&ards

» Two ISO7816smart cardnterfaces

 IC identificaion modue

» Voice-band audio codec with integratgeaker
microphore, headpore, and hadset amplifi ers

» 16-or 32-bit SDR, 16-bitDDR/mobile-DDR SDRAM
contoller

* USB 20 On-the-Go controler

» USB lostcontoller

e 210A00 EtrernetMACs

» Coprocessor foacceleratiorof the DES, 3DESAES,
MD5, and SHA-1 ajorithms

* Randan number generar

» 16-channel DMA controller

» Synchronous seriahterface

* 4 perbdic interrug timers

* 4 32-bittimers with DMA suppart

» Real-time clock (RTC) modue with standly suppart

» DMA-supported srial peipheral interfacéDSPI)

+ 3UARTs

« 1C bus inérface

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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Divide

Smart Card
ssl RNG 12c RTC & GPIO
Oscillator
2INTCs  2EPORTs = 3 UARTs

LEGEND
BDM — Background debug module IIM — IC identification module
CAU — Cryptography acceleration unit INTC — Interrupt controller
DSPI — DMA serial peripheral interface JTAG — Joint Test Action Group interface
eDMA — Enhanced direct memory access module PCI — Peripheral Component Interconnect
eSDHC  — Enhanced Secure Digital host controller PIT — Programmable interrupt timers
EMAC — Enchanced multiply-accumulate unit PLL — Phase locked loop module
EPORT - Edge port module RNG — Random number generator
FEC — Fast Ethernet Controller RTC — Real time clock
GPIO — General purpose input/output module SSlI — Synchronous serial interface
1’c — Inter-Integrated Circuit USB OTG - Universal Serial Bus On-the-Go controller
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MCF5301x Family Comparison

1 MCF5301x Family Comparison

Thefollowing talle comparesthe varbus devte derivaitves avaidble within the MCF5301x family.

Table 1. MCF5301x Family Configurations

= = S 9 = 9 = =
o o o o o o o o
s | s ]3| 8|38 |28 |5 |:s
Version 3 ColdFire Core with EMAC (enhanced . . . . . . . .
multiply-accumulate unit)
Core (system) clock up to 240 MHz
Peripheral and external bus clock up to 80 MHz
(Core clock + 3)
Performance (Dhrystone/2.1 MIPS) up to 211
Unified data/instruction cache 16 Kbytes
Static RAM (SRAM) 128 Kbytes
Voice-over-IP software — — . . — — . .
Cryptography acceleration unit (CAU) — . — . — . — .
Random number generator — . — . — . — .
Smart card interface (SIM) 1 port 2 ports
Voice-band audio codec . . . . . . . .
Integrated audio amplifiers — — — — . . . .
IC identification module (1IM) 2 Kbits
Enhanced Secure Digital host controller (eSDHC) . . . . . . . .
SDR/DDR SDRAM controller . . . . . . . .
FlexBus external interface . . . . . . . .
USB 2.0 On-the-Go . . . . . . . .
USB 2.0 Host — — — — . . . o
Synchronous serial interface (SSI) . . . . . . . .
Fast Ethernet controller (FEC) 2 2 2 2 2 2 2 2
UARTS 3 3 3 3 3 3 3 3
1>C . . . . . . . .
DSPI . . . . . . . .
Real-time clock . . . . . . . .
32-bit DMA timers 4 4 4 4 4 4 4 4
Watchdog timer (WDT) . . . . . . . .
Periodic interrupt timers (PIT) 4 4 4 4 4 4 4 4
Edge port module (EPORT) . . . . . . . .
Interrupt controllers (INTC) 2 2 2 2 2 2 2 2
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Table 1. MCF5301x Family Configurations ( continued)

Ordering Inf ormation

o — N ™ < o © N~

- - - - - - - -

o o o o o o o o

Module 0 B 3 9 9 3 3 3

LL LL LL LL LL LL LL LL

O ®)] ) O ©)] @) O )

= = = = = = = =

16-channel direct memory access (DMA) . . . . . . . .

General purpose 1/0 Module (GPIO) . . . . . . . .

JTAG - IEEE® 1149.1 Test Access Port . . . . . . . .

Package 208 LQFP 256 MAPBGA
2 Ordering Inf ormation
Table 2. Orderable Part Numbe rs
Freescale Part Number Description Package Speed Temperature
MCF53010CQT240 MCF53010 Microprocessor
MCF53011CQT240 MCF53011 Microprocessor
208 LQFP
MCF53012CQT240 MCF53012 Microprocessor
MCF53013CQT240 MCF53013 Microprocessor
240 MHz —40° to +85° C
MCF53014CMJ240J MCF53014 Microprocessor
MCF53015CMJ240J MCF53015 Microprocessor
256 MAPBGA

MCF53016CMJ240J MCF53016 Microprocessor
MCF53017CMJ240J MCF53017 Microprocessor

The following ar e not available from Freescale for import or sale in the U nited States prio

rto Septe mber 2010

MCF53014CMJ240 MCF53014 Microprocessor
MCF53015CMJ240 MCF53015 Microprocessor
MCF53016CMJ240 MCF53016 Microprocessor
MCF53017CMJ240 MCF53017 Microprocessor

256 MAPBGA

240 MHz

—40° to +85° C

3 Hardware Design Considerations

3.1

PLL Power Filtering

To further enhame ndseisolation, anexterral filteris strongy recommended fa PLL analogV pp pins. Thefilter show in
Figurel shouldbe connected between the boardgyyand tke PLLV pp pins. Theresigor and capeitors should belacedas
close to the dedicated B} pin as possite. Tre 10ohm resistor irthe gvenfilter is rewired, donotimplementthe filter circuit

using only caacitors.The P\pp pins draw veryittle currentso concerns regardj votage Issacrosghe 10-ohm resistor are

notvalid.
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Hardware Design Considerations

100

Board IVpp O—" VWV l

10 pF 0.1 uF

l O PLL Vpp Pin

5

GND
Figure 1. System PLL Vpp Power Filter

3.2 USB Power Filtering

To minimize noiseexternal filtersarerequired for each of theSB power pins. The filter shown iRigure2 shaild be
connected between the boardgg/and each of the USBy4 pins The resistor and capacit@isould beplaced as close to the
dedicated USBY pin as pssble.

Board EVpp O_/\é\g/z\/ l l O USB Vpp Pin

10 pF

T
v

GND
Figure 2. USB Vpp Power Filter

0.1 pF

NOTE

In addtion to theabovefil ter circuitry, a 0.01F capador is alsorecommendedin parallel
with thase show.

3.3  Supply Voltage Sequencing

Figure3 shows situations in seqancirg the 1/0 \pp (EVpp), SDRAM Vpp (SDVpp), PLL Vpp (PVpp), and internal logic /
coreVpp (IVpp). The relaonshp between SD\,p and EVfp is noncritical during paver-up and pover-down sequeces.
Both SDVpp (2.5Vor 1.8V)amd EVpp are pecified relative tdV pp.
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Hardware Design Consid eratio ns

A
3.3V + = EVpp. USBVpp (3.3V)
Supplies Stable \\
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g 23VT SDVpp (2.5V - DDR)

S

z 18V 3 SDVpp (1.8V - DDR)

(/g)- 1.2V IVbp. PVpp

9]

=

o

o

(@]

a

O -
Time

Notes:
1

IVpp should not exceed EVpp, SDVpp or PVpp by more than 0.4V at any time, including power-up.
2 Recommended that IVpp/PVpp should track EVpp/SDVpp up to 0.9V then separate for completion of ramps

3 Input voltage must not be greater than the supply voltage (EVpp, SDVpp, IVpp, or PVpp) by more than 0.5V
at any time, including during power-up.
4 Use 1 microsecond or slower rise time for all supplies.

Figure 3. Supply Voltage Sequencing and Sep aration Caut ions

3.3.1 Power Up Sequence

If EVpp/SDVpp arepowered up with the IMp at OV, then the sesecircuitsin the 10 pads will causeall padoutput drivers
connected to the B}/SDVpp to bein a high impedance state. There is rimlt on howlong after EVpp/SDVpp powersup
before IVpp must power up. IVpp shodd notlead the EYp, SDVpp or PVpp by more than 0.4V duing power ranp up or
there will be higrcurrent intheinternalESD prdection diades. The ge times on the pwer supfies stould beslowerthan 1
microsecod to avod turnirg on the iternal ESD protedbn clanp diodes.

Therecommended pover up sequese is adollows:

1. Use 1lmicrosecondr slowerrisetime for al supplies.

2. IVpp/PVpp and EVpp/SDVpp shouldtrack upto 0.9V and therseparate fiothe conpletion of ranps with
EVpp/SDVpp going tothehigher external voliges.One way to accomplisthis isto usea low drop-out voltage
regulata.

3.3.2 Power Down Sequence

If IVpp/PVpp arepowered dwn first, then sense circugin the 1/Opads vill cause albutputdriversto bein a high impedance
state. There iso limit onhowlongafter IVpp and P\p power down before EVpp or SDV pp mustpower down. IV pp should
notlag EVpp, SDVpp, or PVpp going low by more han0.4V during power down or there wil be undesired figh currert in
the ESD protection diode§ hereare no requirements for thiall timesof the power supplies
Therecommended pover down sequence iss follows:

1. Drop IVpp/PVpp to OV.

2. Drop EVDD/SDVDD supgies.

MCF5301x Data Sheet, Rev. 5
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Hardware Design Considerations

3.4  Power Consumption Specifications

Edimated maximum RUN mode power consumption measurementareshown in thebelow figure.

Estimated Power Consumption vs. Core Frequency

300

250

200

150

100

Power Consumption (mW)

a
o

0 40 80 120 160 200 240
Core Frequency (MHz)

Figur e 4. Estimat ed Maximum RUN Mode Power Consumpt ion

Table 3 lists estimatednaximum power and currenbnsunption for the devicein various geraing modes.
Table 3. Estimated Maximum Power Consumpt ion Spec ifications

Characteristic Symbol | Typical Max Unit
Run Mode — Total Power Dissipation — TBD mwW
Static — TBD mwW
Dynamic — TBD mw
Core Operating Supply Current 1 Iop
Run Mode — 82.9 mA
Pad Operating Supply Current Elpp
Run Mode (application dependent) — TBD mA
Wait Mode — TBD mA
Stop Mode — TBD mA

Current measured at maximum system clock frequency, all modules active, and default drive
strength with matching load.
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Table 4. Curre nt Measurementas at Different VCO vs. Core Frequencies

Pin Ass ignments an d Reset States

Stop Mode 480VCO, 240MHz 240VCO, 120MHz 480VCO, 120MHz 480VCO, 48MHz  |Limp Mode , 20HMHz

core core core core crystal
Executing 55.3mA 28.36mA 30.00mA 13.6mA 5.90mA
Run 39.5mA 20.3mA 22.02mA 10.29mA 4.42mA
Wait 16.28mA 8.53mA 10.23mA 5.53mA 2.43mA
Doze 16.19mA 8.53mA 10.18mA 5.55mA 2.41mA
Stop(0) 8.41mA 4.60mA 6.29mA 3.90mA 1.78mA
Stop(1) 8.13mA 4.48mA 6.15mA 3.88mA 1.77mA
Stop(2) 1.83mA 1.86mA 1.87mA 1.82mA 1.76mA
Stop(3) 0.65mA 0.66mA 0.67mA 0.67mA 0.65mA
4 Pin Assignments and Reset States

4.1

Signal Multiple xing

The folowing table listsall the MCF531x pins graupedby function. The“Dir” columnis the drecion forthe primary functn
of the pgn only. Refer b Section4.2, “Pinout—208LQFP,” andSectio 4.3, “Pinaut-256 MAPBGA,” for packagealiagrans.
Fora more detailed discussiontbe MCF3xxx signals, consulhe MCF5301x Reference Manual (MCF53017RM).

NOTE
In this table andhroughout ths docurrent a shgle signal within a groupis designated

withou scquare brackets (i.e., FB_A2 whie designatons for muiti ple sigralswithin a
group use brackets (i.e., FB[23:21]) and is meanto include all sigalswithin the two

bracketed numbemshen these nubers areseparated by a caio

NOTE

The piimary functionality of a pin is notnecessaly its default functionality. Mostpinsthat
are muxed with GPIO will defadt to their GPIOfunctionality. SeeTable 5 for a list o the

exceptions

Table 5. Special-Case Default Signal Functionality

Pin Default Signa |
FB_BE/BWE[3:0] FB_BE/BWEJ[3:0]
FB_CS[3:0] FB_CS[3:0]
FB_OE FB_OE
FB_TA FB_TA
FB_R/W FB_R/W
FB_TS FB_TS

MCF5301x Data Sheet, Rev. 5
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Pin Assignments and Rese t States

Table 6. MCF5301x Signal Information and Muxing
2B | -% MCF53010 MCF53014
3‘;’ < £ MCF53011 MCF53015
Signal Name GPIO Alternate 1 Alternate 2 %E '§ E’ mgigggi; mgigggig
s |6 | &
o o~ 208 LQFP 256 MAPBGA
Reset
RESET — — — U I | Evbp 41 M3
RSTOUT — — — — o | Evbp 42 N1
Clock
EXTAL — — — — I EVDD 49 T2
XTAL — — — us o | EvDD 50 T3
Mode Selection
BOOTMODI[1:0] — — — — ‘ ! | EVDD | 55,17 J5,G5
FlexBus
FB_A[23:22] — FB_CSJ[3:2] — — O |sDvDD 115, 114 P16, N16
FB_A[21:16] — — — — O |SsbvbD 113-108 R16, N14, N15, P15-13
FB_A[15:14] — SD_BA[1:0] — — O |sbvDD 107, 106 R15, R14
FB_A[13:11] — SD_A[13:11] — — O |sbvDD 105-103 N13, R12, R13
FB_A10 — — — — O |sDvDD 100 N12
FB-AR - SD-AR - o R D B = (R
FB-DisL0) - SP_DIs1:16] B R R R R
C13, D11, B13, Al4, A13
FB_D[15:0] — FB_D[31:16] — — I/O | SDVDD |182-189, 177-170 g%,’ ABE;,’ ,ésl,oty)z,lg’sé(l:g’,
D10, C11, All, B11, A12
FB_CLK — — — — O |sbvbD 153 D13
FB_BE/BWE[3:0] PBE[3:0] SD_DQM[3:0] — — O |SDVDD |197,166,179,178| A4, B12, C9, D9
FB_CS|[5:4] PCS[5:4] — — — O |SpvbD — B6, C7
FB_CS1 PCS1 SD_CS1 — — | o [sbvob 5 D2
FB_CSO PCSO FB_CS4 — — | o |sbvop 6 c2
FB_OE PFBCTL3 — — — | o |spbvop 1 D4
FB_TA PFBCTL2 — — U | |sbvbp 3 B2
FB_R/W PFBCTL1 — — — O |spvbb 2 c3
FB_TS PFBCTLO DACKO — — | o |spbvpp 4 D3
SDRAM Contr oller
SD_A10 — — — — ‘ o | SDVDD| 206 ca
MCF5301x Data Sheet, Rev. 5
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Pin Ass ignments an d Reset States

Table 6. MCF5301x Signal Information an d Muxing ( continued)

- B N -% MCF53010 MCF53014
@ Z S g MCF53011 MCF53015
Signal Name GPIO Alternate 1 Alternate 2 _%E § % mgigggg mgigggis
5|5 | £
o 8 208 LQFP 256 MAPBGA
SD_CAS — — — — O |sbvbD 154 D15
SD_CKE — — — — O |sbvbD 151 B15
SD_CLK — — — — O |sbvbD 190 A7
SD_CLK — — — — O |sDvbD 191 A6
SD_CSO0 — — — — O |sbvbD 155 A15
SD_DQSJ[1:0] — — — — O |sbvbDD 196, 167 C12, A5
SD_RAS — — — — 0 |spbvbb 152 c15
SD_SDR_DQS — — — — | | SDvDD 207 D5
SD_WE — — — — O |spvbD 150 D14
External Interrupts P ort 1*®
IRQIDEBUGJ7:4] | PIRQ1DEBUG DDATA[3:0] — — | | EVDD — H1, H4-2
[7:4]
IRQ1DEBUGI[3:0] | PIRQ1DEBUG PST[3:0] — — | | EVDD - K14, H14, K15, J13
[3:0]
IRQIFEC7 PIRQ1FEC7 RMII1_CRS_DV MIIO_CRS — | | EVDD 29 a1
IRQ1FEC6 PIRQ1FEC6 RMII1_RXER MII0_RXCLK — | | EVDD 30 J2
IRQ1FEC5 PIRQ1FEC5 RMIIZ_TXEN MIIO_TXCLK — || EvDD 31 K4
IRQ1FEC4 PIRQ1FEC4 RMII1_REF_CLK — D | | EVDD 32 J3
IRQ1FEC[3:2] PIRQIFEC[3:2] | RMII1_RXD[1:0] MIIO_RXDI[3:2] — | | EvDD 33,34 Ja, K1
IRQ1FECI1:0] PIRQ1FECI[1:0] RMII1_TXD[1:0] MIIO_TXD[3:2] — | EVDD 35,36 K2, L1
External Interr upts Port 0°
IRQO7 PIRQO7 — — U I | EVDD 10 E4
IRQO6 PIRQO6 — USB_CLKIN u | | EVDD — L13
IRQ04 PIRQO4 DREQO — U I | EvDD 19 D1
IRQO1 PIRQO1 DREQ1 — u | | EvDD 11 F4
Enhanced Secure Digital Host Controller
SDHC_DAT3 PSDHC5 — — ub I/l0 | EVDD 60 N4
SDHC_DAT[2:0] PSDHC[4:2] — — u I/0 | EVDD 61-63 R5, N6, N5
SDHC_CMD PSDHC1 — — U /0 | EVDD 59 R4
SDHC_CLK PSDHCO — — — O | EVDD 58 R3
MCF5301x Data Sheet, Rev. 5
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Pin Assignments and Rese t States

Table 6. MCF5301x Signal Information an d Muxing ( continued)

- B -% MCF53010 MCF53014
@ : Ng g MCF53011 MCF53015
Signal Name GPIO Alternate 1 Alternate 2 _%E § % mgigggg mgigggis
5|5 | £
o 8 208 LQFP 256 MAPBGA
Codec
CODEC_ADCN — AMP_MICN — — I 85 P10
CODEC_ADCP — AMP_MICP — — I 84 P9
CODEC_BGRVREF — — — — | 86 N9
CODEC_DACN — AMP_HSN — — o 75 R7
CODEC_DACP — AMP_HSP — — o 67 R6
CODEC_REGBYP — — — — | 81 P6
CODEC_REFN — — — — | 79 P8
CODEC_REFP — — — — | 78 P7
CODEC_VAG — — — — | 82 N7
Amplifie rs
AMP_HPDUMMY — — — — |o — RO
AMP_HPOUT — — — — | o - R8
AMP_SPKRN — — — — o — T9
AMP_SPKRP — — — — o — T7
Smart Card interfa ce 1
SIM1_DATA PSIM14 SSI_TXD UlTXD ub I/0 | EVDD 141 El4
SIM1_VEN PSIM13 SSI_RXD U1RXD ub O | EVDD 142 D16
SIM1_RST PSIM12 SSI_FS UIRTS — O | EVDD 144 E13
SIM1_PD PSIM11 SSI_BCLK UICTS — | o |EvDD 145 E15
SIM1_CLK PSIM10 SSI_MCLK — — O | EVDD 143 F13
Smart Card interfa ce O
SIMO_DATA PSIM04 — — — I/0 | EVDD — L3
SIMO_VEN PSIM03 — — — O | EVDD — M2
SIMO_RST PSIM02 — — — O | EVDD — F16
SIMO_PD PSIMO1 — — — O | EVDD — L14
SIMO_CLK PSIMO0 — — — O | EVDD — M16
USB On-the-Go
USBO_DM — — — — o USB 148 C16
VDD
USBO_DP — — — — o usB 149 B16
VDD
MCF5301x Data Sheet, Rev. 5
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Pin Ass ignments an d Reset States

Table 6. MCF5301x Signal Information an d Muxing ( continued)

- B -% MCF53010 MCF53014
@ ‘C’ Ng g MCF53011 MCF53015
Signal Name GPIO Alte rnate 1 Alternate 2 _%E § % mgigggg mgigggis
£3 |6 | £
o 8 208 LQFP 256 MAPBGA
USB Host
USBH_DM — — — — o USsB — Bl
VDD
USBH_DP — — — — O | usB — c1
VDD
FEC 1
RMII1_MDC PFECI2C5 — MIIO_TXER — EVDD 22 El
RMII1_MDIO PFECI2C4 — MIIO_COL — EVDD 23 F1
FECO
RMIIO_CRS_DV PFECO06 — MIIO_RXDV — EVDD 131 G16
RMII0O_RXDI[1:0] PFECO[5:4] — MII0_RXD[1:0] — EVDD 130, 129 H15, H16
RMIIO_RXER PFECO03 — MIIO_RXER — EVDD 127 J16
RMII0_TXD[1:0] PFECO0[2:1] — MIIO_TXD[1:0] — EVDD 125,124 J15, J14
RMIIO_TXEN PFECO00 — MIIO_TXEN D EVDD 123 K16
RMIIO_MDC PFECI2C3 — MII0_MDC — EVDD 133 G14
RMIIO_MDIO PFECI2C2 — MIIO_MDIO — EVDD 132 G15
Real Time Clock
RTC_EXTAL — — — — I EVDD — P1
RTC_XTAL — — — — O | EVDD — R1
Synchronou s Serial Interface
SSI_RXD PSSI4 — U1RXD ub I EVDD — N3
SSI_TXD PSSI3 — UlTXD ub O | EVDD — P3
SSI_FS PSSI2 — UIRTS — | vo | EvDD — R2
SSI_MCLK PSSI1 — SSI_CLKIN — O | EVDD — P4
SSI_BCLK PSSIO — UICTS — | vo | EVDD - P5
1’C
12C_SCL PFECI2C1 U2RXD RMII1_MDC U I/l0 | EVDD 37 M1
12C_SDA PFECI2CO u2TXD RMII1_MDIO U I/0 | EVDD 38 K3
DSPI
DSPI_PCS3 PDSPI6 USBH_VBUS_EN — — I/l0 | EVDD — P2
DSPI_PCS2 PDSPI5 USBH_VBUS_OC — — I/l0 | EVDD — N2
MCF5301x Data Sheet, Rev. 5
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Pin Assignments and Rese t States

Table 6. MCF5301x Signal Information an d Muxing ( continued)

B = MCF53010 MCF53014
S Ng £ MCF53011 MCF53015
Signal Name GPIO Alternate 1 Alternate 2 _%E '§ % mgigggg mgigggis
Z5 |5 | £
= Q 208 LQFP 256 MAPBGA
DSPI_PCS1 PDSPI4 — — — | vo | Evobp 140 F14
DSPI_PCS0/SS PDSPI3 U2RTS — u /o | EVDD 137 G13
DSPI_SCK PDSPI2 U2CTS — — | vo | EVDD 134 H13
DSPI_SIN PDSPI1 U2RXD — — I | EvDD 136 E16
DSPI_SOUT PDSPIO U2TXD — — | o [EvbD 135 F15
UARTSs
U2RXD PUART5 — — — | | EVDD 14 E2
U2TXD PUART4 — — — | o |Evop 18 F2
UOCTS PUART3 USBO_VBUS_EN | USB_PULLUP — | | EVDD 20 G4
UORTS PUART2 USBO_VBUS_OC — — O | EVDD 21 G3
UORXD PUART1 — — — | | EvbD 27 G2
UOTXD PUARTO — — — | o |Evop 28 61
DMA Timer s
T3IN PTIMER3 T30UT IRQO3 — | | EVDD 13 F3
T2IN PTIMER2 T20UT IRQ02 — I | EvbD 12 E3
T1IN PTIMER1 T10UT DACK1 — | | EVDD 122 K13
TOIN PTIMERO TOOUT CODEC_ALTCLK | — I | EVDD 121 L16
BDM/JTAG®
ALLPST PDEBUG — — — | o |Evop 43 —
JTAG_EN — — — D | | EvbD 64 M8
PSTCLK — TCLK — — I | EvDD 65 TS5
DSI — TDI — U | EVDD 66 T4
DSO — TDO —_ - (0] EVDD 120 M15
BKPT — T™S — I | EVDD 119 M14
DSCLK — TRST — I | EVDD 118 L15
MCF5301x Data Sheet, Rev. 5
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Pin Ass ignments an d Reset States

Table 6. MCF5301x Signal Information an d Muxing ( continued)

- B = MCF53010 MCF53014
Sz e g MCF53011 MCF53015
~ o
Signal Name GPIO Alte rnate 1 Alternate 2 o % 5 o MCF53012 MCF53016
5 | O g MCF53013 MCF53017
Fs |6 | £
a > =
e S 208 LQFP 256 MAPBGA
Test
TEST — — — ‘ D ‘ | | EVDD | 146 F12
Power Supplies
IVDD — — — — — | — ]16,44,69,77,128, | E9, F8, F9, H5, H6, H11,
169, 193 H12, 36, J11, L8, L9
EVDD — — — — — | — | 9,24,26 40,47, F5, G6, G11, G12,
51,54,57,74,126, |  J12, K6, K11, K12,
139, 195 L5-7, L10-12, M5-7, M12
SD VDD — — — — — | — | 7,102,116, 156, | E5, E6, E10-12, F6, F7,
- 163, 181, 208 F10, F11
VDD_OSC_A PLL — — — — — | — 46 M4
VDD_USBO — — — — — | — 147 E7
VDD_USBH — — — — — | = — ES
VDD_RTC — — — — — | — —
AVDD_CODEC — — — — — | — 80 N8
AVDD_SPKR — — — — — | = — T8
VDD_EPM — — — — — | — 96 M9
VSTBY_SRAM — — — — — | — — L2
VSTBY_RTC — — — — — | — — L4
VSS — — — — — | — | 815253945, | AL, A16, G7-10, H7-10,
48,52, 53,56, 68, | J7-10, K7-10, T1, T16
73,76, 101, 117,
138,168, 180, 192,
194
VSS_CODEC — — — — — | — 83 N10
AVSS_SPKR_HDST — — — — — | — — T6
AVSS_SPKR_HP — — — — — | = — T10

AW N P

Pull-ups are generally only enabled on pins with their primary function, except as noted.
Refers to pin’s primary function.
Enabled only in oscillator bypass mode (internal crystal oscillator is disabled).

The edge port 1 signals are the primary functions on two sets of pins (IRQ1FECn and IRQ1DEBUGHN). If an IRQ1 function is configured on

both pins, the IRQ1FECN pin takes priority. The corresponding IRQ1DEBUGN pin is disconnected internally from the edge port 1 module.

[&)]

MCF5301x Data Sheet, Rev. 5

GPIO functionality is determined by the edge port module. The GPIO module is only responsible for assigning the alternate functions.
If JTAG_EN is asserted, these pins default to alternate 1 (JTAG) functionality. The GPIO module is not responsible for assigning these pins.

Freescale Semiconductor
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Pin Assignments and Rese t States

4.2 Pinout—208 LQFP

Thepinout for the 2@ LQFP devices isshown inFigure 5 andFigure®6.

ivop [
BOOTMODO []
u2TxD [
1RQO4 [
uocTs [
UORTS [
RMIIZ_MDC []
RMII1_MDIO []
EvDD [

vss [

evDD [
UORXD [

C
o
3
x
w)
—

by
o)
=
~

py)
O
=
o

by
le]
=
o

by
Lo}
=
N

by
le]
=
w

py)
O
=
~

rrarrarir

RQIL
RQ10 [
12¢c_scL [
12C_SDA []
vsSs []
EVDD [
RESET []
RSTOUT []
ALLPST []
IvDD []

vss []
VDD_0SC []
EVDD []

P OoO~NOO~WONE ®

0

=
[

12

43

49
50
51

208 SDVDD

207[] SDR_DQS
206[]SD_A10

205[]FB_D31

204[]FB_D30

203[]FB_D29

202[|FB_D28

201[]FB_D27

200[]FB_D26

199[]FB_D25

198[|FB_D24

197 (| FB_BE/BWE3
196[]SD_DQS1
195 | EVDD
194[]vss

193[]IVDD
192[]vss

191[]SD_CLK

190[1SD_CLK
189[|FB_D8
188[|FB_D9

187 ] FB_D10

186 (| FB_D11

185[]FB_D12

184[|FB_D13

183[|FB_D14

VSs[|53
EVDD[|54

BOOTMOD1 |55

Vss|[|s6
EVDD[|57

[I58
[I59
[l60
[l61
[l62
[l63
[l64

TCLK[ 65

SDHC_CLK
SDHC_CMD

SDHC_DAT3

SDHC_DAT2

SDHC_DAT1

SDHC_DATO

JTAG_EN

TDI[| 66

[l67
VSS| 68

CODEC_DACP

IVDD [| 69

[l70
|71
72

vss[|73
EVDD[| 74

75
Vss|[| 76

CODEC_DACN

Figur e 5. MCF53010, MCF53011, MCF53012, and MCF53013 Pinout Top View, Left (208 QFP)

IVDD[| 77

[l78

CODEC_REFP

MCF5301x Data Sheet, Rev. 5
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182[|FB_D15

181[] SDVDD
180[]vss

179 | FB_BE/BWEL
178[| FB_BE/BWEOD

177[|FB_D7
176 ] FB_D6
175[FB_D5
174[|FB_D4
173[|FB_D3
172(|FB_D2
171[]FB_D1
170[] FB_DO
169[] VDD

168[Vss

167[] SD_DQS0

166 || FB_BE/BWE2

165[|FB_D16

164[]FB_D17

163[] SDVDD

162[|FB_D18

161[]FB_D19

160[] FB_D20

159(]FB_D21

158(]FB_D22

157[]FB_D23

156
155
154
153
152
151
150
149
148
147
146
145
144
143
142
141
140
139
138
137
136
135
134
133
132
131
130
129
128
127
126
125
124
123
122
121
120
119
118
117
116
115
114
113
112
111
110
109
108
107
106
105

[] SDVDD

[] SD_Cs0

[] SD_CAS

[ FB_CLK

[] SD_RAS

[l SD_CKE

[] SD_WE

[ usBO_DP

[] USBO_DM
[] vDD_USBO
] TEST

[ siM1_PD

[ SIM1_RST
[ sIM1_CLK

[ SIM1_VEN
[ SIM1_DATA
[] DSPI_PCS1
] EVDD

7 vss

[l DSPI_PCS0
[] DSPI_SIN

[ DSPI_souT
[] DSPI_SCK
[] RMII0O_MDC
[] RMIIO_MDIO
[] RMIIO_CRSDV
[] RMII0_RXD1
[] RMIIO_RXDO
1 vDD

[] RMIIO_RXER
] EVDD

[] RMII0_TXD1
[] RMIIO_TXDO
[] RMIIO_TXEN
TN

1] ToIN

] TDo

] T™S

] TRST
vss

[] sbvDbD

[ FB_A23

[ FB_A22

] FB_A21

[ FB_A20

[ FB_A19

] FB_A18

[ FB_A17

[ FB_A16

[ FB_A15

[ FB_A14

[ FB_A13

179
1ED)
[l81
[l82
[l83
[l84
[ls5
[ls6
lls7
[ls8
[l89
[l90
[lo1
[l92
[lo3
[loa
[los
[lo6
[lo7
[los
[l99

CODEC_REFN
AVDD_CODEC

CODEC_REGBYP

CODEC_VAG

VSS_CODEC

CODEC_ADCP

CODEC_ADCN

CODEC_BGRVREF

CODEC_ATSTP

CODEC_ATSTN

FB_AO
FB_Al

FB_A2

FB_A3

FB_A4

FB_A5

FB_A6

AVDD_EPM

FB_A7
FB_AS8

FB_A9

FB_A10

_A10[] 100
vss[ 101
SDVDD [ 102

103
[l104

FB_Al1
FB_A12

Pin Ass ignments an d Reset States

Figure 6. MCF53010, MCF53011, MCF53012, and MCF53013 Pinout Top View, Right (208 QFP)
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Pin Assignments and Rese t States

Pinout—256 MAPBGA
Thepinout for the MCF5304, MCF3015, MCF5316, and MCF5307 packags are showbelow

4.3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
A FBD | FBD |FBBE/| SD_ | SD_ | So_ | FBD | FBD | FB.D | FBD | FBD | FBD | FBD | o5 oo
30 26 | BWE3 | DOSL | CLK | CLK 13 12 6 2 0 16 17 _
USBH | ——— | FB.D | FBD | FBD |- ~-.| FBD | FBD | FBD | FB D | FB.D |FBBE/| FBD | FBD | SD_ |usBo_
Bl "pm | FB-TA | a7 27 B FC-CS° . 11 15 5 1 |BweE2 | 18 21 CKE | op
USBH_ | mo—mer — FB.D | FBD |=-~<,| FB.D |FB.BE/| FB.D | FBD | SD_ | FB.D | FB.D ~ | usBo_
C| "pp  |FBCSO|FB_RMW|SD_ALD [ =58 o4 |FB_CS4l 45 | Bwer | 7 3 DOS2 | 20 22 RAS | DM
SD_SDR| FB.D | FBD | FB.D |FB BE/| FB.D | FB.D | FB.D Sb_ | Sb_ | sim1_
D| IRQO4 (FB CS1| FBTS | FB OF | ""rng S 12 9 |Bweo| 4 19 23 |FBCK| WE | CAS | VEN
RMIIL_ — vDD_ | vDD_ SIML_ | SIM1_ | siML_ | DSPI_
El Mibe | U2RXD | T2 | iRQO7 | SDVDD [SDVDD | o5 | esh SDVDD | SDVDD | spvoD | S | S| ST o
RMIIL_ — SIML_ | DSPI_ | DSPI_ | SIMo_
FIRMIS- | uzrxp | TaN | iRQOT SDVDD | SDVDD spvDD | spvpD | TEST | S | DSPL | DSPL | SIMO.
| ——— | BOOT DSPI_ | RMIO_ | RMIIO_ | RMIIO_
G| UOTXD | UORXD | TORTS | ToCTS | SOOT gl WD || B | S
4| ROL | RO | IRQI | IRQL DSPI_ | IROL | RMIIO_ | RMIIO_
DEBUGY | DEBUG4 | DEBUGS | DEBUG6 SCK  |DEBUGZ| RXDI | RXDO
;| QL | RQi | iRQI | RQL | BOOT IRQL | RMIIO_ | RMIIO_ | RMIIO_
FEC7 | FEC6 | FEC4 | FEC3 | MOD1 DEBUGO| TXDO | TXDI | RXER
(| R | RO | 12c_ | RQL | o Ty | _RQL | TRQI | RMio_
FEC2 | FECL | SDA | FECS DEBUG3 | DEBUGL| TXEN
IROL |VSTBY_| SiMo_ |vsTBY S TV I p—
L| FECo | SRAM | DATA | RTC IRQO6 | “pp~ | TRST | TOIN
m| 12C. | SIMO_ } mEsET o\gg:DK JIAG_ | VDD_ |\ NC NC T™s | Too | SMO_
scL | VEN L EN | EPM CLK
RST | DSPL_ | ssl_ | sbHc_ | sbHc_ | sbHC_ [copec | avbp. | COPEC| vss
NI GUT | Pcs2 | RXD | DATZ | DATO | DATI | VAG |CODEC V?gﬁ B "B/¢ [FB_AL0) FB_A13 | FB A0 [ FB_A19 | FB_A22
Pl Rrc_ | DsPl_ | ssi_ | ssi_ | ssi_ C%EI’E%C CODEC | CODEC | CODEC [ CODEC | 5 a5 | £5 ao | £8 a16 | £8 AL7 | F6 ats | F8 A2
EXTAL | PCS3 | TXD | MCLK | BCLK | -\=® | _REFP | REFN | _ADCP | _ADCN | ~°- = = — = E
R AMP_ | AMP
RTC_ SDHC_ | SDHC_ | SDHC_ | CODEC | cCODEC - -
ol | SSLFS | 52k | Somn | Soare | bace | pao | HP HP~ | FB_A2 | FB_A6 |FB Al12 | FB ALl | FB_A14 | FB_A15 [FB A21
OUT |DUMMY
T AVSS_ AVSS_
EXTAL | XxTAL | TDI | Tk | SPkr. | AMP_ | AVDB_| AMP_ | opip™ | F A1 | FB A0 | FB_A3 | FB_AS | FB A7
_ | SPKRP | SPKR | SPKRN B FE_ g _ — _
HDST HP
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Figure 7. MCF53014, MCF53015, MCF53016, and MCF53017 Pinout (256 MAPBGA)
MCF5301x Data Sheet, Rev. 5
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Preliminar y Electrica | Charac teristics

5 Preliminar y Electrical Characteristics

This documentontains electricapecificaton tabes and referaetiming diagans for the MCF530x microprocessoiThis
secton cortains déailed information on DC/ACelectricalcharacteristicendAC timing specificatons.

The electrical spaficationsare preliminary and are froprevious desigs or aesign smulations. These spdigations may nat
be fully tested oguaranteed at thigaly stage of the product lifeycle, havever for prodation silicon theseecificatiors will
be met Finalized spcificatiors will be pwblished aftercomplete charactezation anddevice qualifications have been
completed.

NOTE

The pararaters specified ithis MCU dacumert superse@ anyvalues faind inthe malule
specifications.

5.1 Maximu m Ratings

Table 7. Absolute Maxi mum Ratings * 2

Rating Symbol Value Unit
Core Supply Voltage IVpp -0.5t0 +2.0 \%
CMOS Pad Supply Voltage EVpp -0.3to +4.0
DDR/Memory Pad Supply Voltage SDVpp -0.3to +4.0 \%
PLL Supply Voltage PLLVpp -0.3to +2.0 \%
Digital Input Voltage 3 ViN -0.3t0 +3.6 v
Instantaneous Maximum Current Ip 25 mA
Single pin limit (applies to all pins) 345
Operating Temperature Range (Packaged) Ta —40 to +85 °C

(TL—Th)

Storage Temperature Range Tstg —55 to +150 °C

1 Functional operating conditions are given in Section 5.4, “DC Electrical Specifications.”

Absolute maximum ratings are stress ratings only, and functional operation at the maxima is
not guaranteed. Continued operation at these levels may affect device reliability or cause
permanent damage to the device.

This device contains circuitry protecting against damage due to high static voltage or
electrical fields; however, it is advised that normal precautions be taken to avoid application of
any voltages higher than maximume-rated voltages to this high-impedance circuit. Reliability of
operation is enhanced if unused inputs are tied to an appropriate logic voltage level (e.g.,
either Vgg or EVpp).

Input must be current limited to the value specified. To determine the value of the required
current-limiting resistor, calculate resistance values for positive and negative clamp voltages,
then use the larger of the two values.

All functional non-supply pins are internally clamped to Vgg and EVpp.

Power supply must maintain regulation within operating EVpp range during instantaneous
and operating maximum current conditions. If positive injection current (V;, > EVpp) is greater
than Ipp, the injection current may flow out of EVpp and could result in external power supply
going out of regulation. Insure external EVpp load will shunt current greater than maximum
injection current. This will be the greatest risk when the MCU is not consuming power (ex; no
clock). Power supply must maintain regulation within operating EVpp range during
instantaneous and operating maximum current conditions.

MCF5301x Data Sheet, Rev. 5
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Preliminar y Electrical Cha racteristic s
5.2  Thermal Characteristics

Table 8. Thermal Characteristics

Characteristic Symbol MA?DSE?GA Léolfp Unit
Junction to ambient, natural convection  |Four layer board CRIVES 3612 3812 °C/W
(2s2p)
Junction to ambient (@200 ft/min) Four layer board 03MA 3212 3312 °C/W
(2s2p)
Junction to board 035 25° 293 °C/W
Junction to case 03¢ 144 114 °C/W
Junction to top of package Py 215 3Ls °C/W
Maximum operating junction temperature Tj 105 105 °c

L 03ma and ¥ parameters are simulated in conformance with EIA/JJESD Standard 51-2 for natural convection.

Freescale recommends the use of 0,4 and power dissipation specifications in the system design to prevent
device junction temperatures from exceeding the rated specification. System designers should be aware
that device junction temperatures can be significantly influenced by board layout and surrounding devices.
Conformance to the device junction temperature specification can be verified by physical measurement in
the customer’s system using the ‘¥; parameter, the device power dissipation, and the method described in
EIA/JESD Standard 51-2.

2 Pper JEDEC JESD51-6 with the board horizontal.

Thermal resistance between the die and the printed circuit board in conformance with JEDEC JESD51-8.

Board temperature is measured on the top surface of the board near the package.

Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL

SPEC-883 Method 1012.1).

Thermal characterization parameter indicating the temperature difference between package top and the

junction temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal

characterization parameter is written in conformance with Psi-JT.

Theaverage chip-junction temperatyiie) in °C can be ofatinedfrom:

Ty = Ta+(PpxOgya) Eqn. 1
Where:
Ta = Ambient Temperature, °C
Qma = Package Thermal Resistance, Junction-to-Ambient, °CIW
Pb = Pnt +Puo
PinT = | pp x IV pp Watts - Chip Internal Power
Pio = Power Dissipation on Input and Output Pins — User Determined

For mostapplications P < Pyt ard canbe ignored. Anapproximate relatonship betweenPp and T (if P is neglected) is:

_ K
Po = 7, 72770) Eqn. 2
Sdving equabns 1 and 2 for K gigs:
K = Ppx (T x 273C) + Quuax Po Eqn. 3
MCF5301x Data Sheet, Rev. 5
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Preliminar y Electrica | Charac teristics
where K is a cortant petaining to the paicular part. K can &determined fromEquation 3by measurind®, (atequili brium)

for a known T,. Using this valle d K, the valies of i ard T;can be otainedby solving Equaton 1andEquation 2iteratively
for any valeof Tp.

5.3 ESD Protection

Table 9. ESD Protection Characteristics? 2

Characteristics Symbol Value Units

ESD Target for Human Body Model HBM 2000 \%

1 AESD testing is in conformity with JEDEC JESD22-A114 specification.

2 A device is 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 is
performed per applicable device specification at room temperature followed by hot
temperature, unless specified otherwise in the device specification.

5.4  DC Electrical Specifications
Table 10. DC Electrical Specifications

Characteristic Symbol Min Max Unit
Core Supply Voltage IVpp 1.08 1.32 \%
SRAM Standby Voltage SRAMVg1RY 1.08 1.32 \Y,
RTC Standby Voltage RTCVgtRY 3.0 3.6 \Y,
PLL Supply Voltage PLLVpp 3.0 3.6 \%
CMOS Pad Supply Voltage EVpp 3.0 3.6 \%
SDRAM and FlexBus Supply Voltage SDVpp \%
Mobile DDR/Bus Pad Supply Voltage (nominal 1.8V) 1.70 1.95
DDR/Bus Pad Supply Voltage (nominal 2.5V) 2.25 2.75
SDR/Bus Pad Supply Voltage (nominal 3.3V) 3.0 3.6
USB Supply Voltage USBVpp 3.0 3.6 \%
CMOS Input High Voltage EVi4 0.51 xEVpp | EVpp+0.3 \
CMOS Input Low Voltage EV|L Vgg—0.3 0.42 x EVpp \Y
CMOS Output High Voltage EVon 0.8 x EVpp — \Y
IOH =-2.0mA
CMOS Output Low Voltage EVoL — 0.2 x EVpp \Y
IOL =2.0mA
SDRAM and FlexBus Input High Voltage SDViy \%
Mobile DDR/Bus Input High Voltage (nominal 1.8V) SDVpp x 0.7 | SDVpp+0.3
DDR/Bus Pad Supply Voltage (nominal 2.5V) Vref+0.15 SDVpp+0.3
SDR/Bus Pad Supply Voltage (nominal 3.3V) 2 SDVpp + 0.3
SDRAM and FlexBus Input Low Voltage SDV,,_ \Y,
Mobile DDR/Bus Input High Voltage (nominal 1.8V) -0.3 SDVpp x 0.3
DDR/Bus Pad Supply Voltage (nominal 2.5V) -0.3 Vref+0.15
SDR/Bus Pad Supply Voltage (nominal 3.3V) Vgg—0.3 0.8

MCF5301x Data Sheet, Rev. 5
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Preliminar y Electrical Cha racteristic s

Table 10. DC Electrical Specifications (continued)

Characteristic Symbol Min Max Unit
SDRAM and FlexBus Output High Voltage SDVoH \%
Mobile DDR/Bus Input High Voltage (nominal 1.8V) SDVDD x 0.9 —
DDR/Bus Pad Supply Voltage (nominal 2.5V) SDVpp —0.35 —
SDR/Bus Pad Supply Voltage (nominal 3.3V) 2.9 —
lon =—5.0 mA for all modes
SDRAM and FlexBus Output Low Voltage SDVgL \Y,
Mobile DDR/Bus Input High Voltage (nominal 1.8V) — SDVpp x 0.1
DDR/Bus Pad Supply Voltage (nominal 2.5V) — 0.35
SDR/Bus Pad Supply Voltage (nominal 3.3V) — 0.4
loL = 5.0 mA for all modes
Input Leakage Current lin 2.5 25 nA
Vin = Vpp Or Vss, Input-only pins
Weak Internal Pull-Up/Pull-down Device Current! lapU 10 315 pA
Selectable Weak Internal Pull-Up/Pull-down Device Current? lapPU 25 150 pA
Input Capacitance 3 Cin pF
All input-only pins — 7
All input/output (three-state) pins — 7

1 Refer to the signals section for pins having weak internal pull-up devices.
2 Refer to the signals section for pins having weak internal pull-up devices.
3 This parameter is characterized before qualification rather than 100% tested.

54.1 PLL Power Filtering

To further enhame ndseisolation, anexterral filteris strongy recommended fa PLL analogVpp pins. Thefilter show in
Figure8 shouldbe connected between the boargp/and the PLV pp pins. The resistoand capacitors should be placed as
close to theledicatedPLLV pp pin as pssble.

10 ©
Board IVpp O—VW\ l l O PLL Vpp Pin

10 pF

™7
v

GND
Figure 8. System PLL Vpp Power Filter

0.1 uF

5.4.2 USB Power Filtering

To minimize noiseexternal filtersaarerequired for each of theSB power pins. The filter shown iRigure2 shaild be
connected betwedhe board EWp or IV pp and each of thelSBVpp pins Theresistorand cgacitorsshould be placeds
close to theledicatedUSBVpp pin as possilgl.

MCF5301x Data Sheet, Rev. 5

22 Preliminar y—Subject to Chang e Without Notice Freescale Semiconductor

Downloaded fronDatasheet.su



Preliminar y Electrica | Charac teristics

0Q
Board EVpp O— VWV

l o l O USB Vpp Pin
|
v

GND
Figure 9. USB Vpp Power Filter

0.1 pF

NOTE

In addtion to theabovefil ter circuitry, a 0.01F capador is alsorecommendedin parallel
with thase show.

54.3 Supply Voltage Sequencing a nd Separati on Cautions

The rebtionship betweenSDVpp and EVjp is non-critical during powerup ard power-down segiences. Bth SDVpp (2.5V
or 3.3V) and E\p are specified relative # pp.

5431 Power Up Sequence

If EVpp/SDVpp arepowered up wih IV pp at0 V, then the sense circits in the 1/0 pads wil causeall pad ouputdrivers
connected to the B},/SDVp to bein a ligh impedance state. There is rimlt on howlong after EVpp/SDV pp powersup
before IVpp must pwered uplV pp shauld notlead the EVyp, SDVpp or PLLV pp by more than0.4V during powerramp-up,
or therewill be high currentin the internalESD protectiondiodes.The risetimes on the pwer supplesshaild be slower than
500usto awid turning on the internalESD protectionclampdiodes.

5.4.3.2 Power Down Sequence

If IVpp/PLLVpp are pavereddown first, thensense circiss in the I/O pads wil causeall output driversto bein ahigh
impedance state. €he is no linit on how lang afer IVpp andPLLV pp power down befae EVpp or SDVpp must power
down. IVpp shoud nat lag EVpp, SDVpp, or PLLV pp gaing low by mae than0.4 V during power down or therewill be
undedred high currenin theESD protectiordiodes.There are no requiremisrfor the fall times of tke power sugplies.
Therecommenrded pover down sequence iss follows:

1. Drop lVDD/PLLVDD to0O V.
2. Drop EVpp/SDVpp supples.
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55 Oscillator and PLL Electrical Characteristics

Table 11. PLL Electrical Characteristics

- Min. Max. .
Num Characteristic Symbol Value Value Unit
1 PLL Reference Frequency Range
Crystal reference fref_crystal 14 251 MHz
External reference fref ext 14 48t MHz
2 |Core frequency foys 488 x 100 240 MHz
CLKOUT Frequency? fsys/a 163 x 10°® 80 MHz
3 |Crystal Start-up Time® 4 test — 10 ms
4 EXTAL Input High Voltage
Crystal Mode® Vimext | VxqaL + 0.4 — Y%
All other modes (External, Limp) VIHEXT Eypp/2 + 0.4 — \Y,
5 EXTAL Input Low Voltage
Crystal Mode® VILEXT — VyraL — 0.4 %
All other modes (External, Limp) ViLEXT — Evpp/2-0.4 \Y
7 |PLL Lock Time 36 tipi — 750 us
8 Duty Cycle of reference 3 tac 40 60 %
9 XTAL Current IxTAL 1 3 mA
10 |Total on-chip stray capacitance on XTAL Cs_xTaL — 15 pF
11 |Total on-chip stray capacitance on EXTAL Cs_ExTAL — 15 pF
12 |Crystal capacitive load C_ — See crystal
spec
13 |Discrete load capacitance for XTAL CL xTAL — 2xCL - pF
Cs_xtaL—
CpcB xTAL
14 |Discrete load capacitance for EXTAL CL_ExTAL — 2xCL—- pF
Cs_exTaL —
CpcB_EXTAL
17 |CLKOUT Period Jitter, >4 7 & 9 Measured at f5yg Max Ciitter
Peak-to-peak Jitter (Clock edge to clock edge) — TBD % fsysia
Long Term Jitter — TBD % fsysia
18 |Frequency Modulation Range Limit 3 10: 11 Crmod 0.8 2.2 Yofsys/a
(fsysMax must not be exceeded)
19 |VCO Frequency. f,co = (fref x PFD)/4 fuco 200 667 MHz

1 The maximum allowable input clock frequency when booting with the PLL enabled is 24MHz. For higher input clock
frequencies the processor must boot in LIMP mode to avoid violating the maximum allowable CPU frequency.

All internal registers retain data at 0 Hz.

This parameter is guaranteed by characterization before qualification rather than 100% tested.

Proper PC board layout procedures must be followed to achieve specifications.

This parameter is guaranteed by design rather than 100% tested.

This specification is the PLL lock time only and does not include oscillator start-up time..

Cpci exTaL @nd Cpep xTaL a@re the measured PCB stray capacitances on EXTAL and XTAL, respectively.

N o o~ WN
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8 Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum foys-
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal.
Noise injected into the PLL circuitry via PLL Vpp, EVpp, and Vgg and variation in crystal oscillator frequency increase
the Cijitter percentage for a given interval.

9 Values are with frequency modulation disabled. If frequency modulation is enabled, jitter is the sum of Cjitter+Cmod.

10 Modulation percentage applies over an interval of 10us, or equivalently the modulation rate is 100kHz.

11" Modulation range determined by hardware design.

5.6  External Interface Timing Characteristics
Table 12 lists pro@ssor bus inputmings.

NOTE

All processobus timings are synalonous;thatis, input setyp/holdand outpit delay wih
respecto the rising edge dd referencelock. The referene clock isthe FB_CLKoutput.

All other iming relationships carbe drived fromthese vales. Tmings listed inTable 12
are show in Figure1l andFigure 12.

* The timings are also valid for inputs sampled on the negative clock edge.

FB_CLK (80MHz) J—\_/ 1V

TSETUP
THOLD

Input Setup And Hold Invalid 15V Vald 15V Invalid

Input Rise Time

Gl

Input Fall Time

Figure 10. General Input Timin g Requireme nts

56.1 FlexBus

A multi-function exteral bus interface called FlexBus iopided with basic furttonality to interfacdo slave-only deicesup
to a maxmum bus frequency of 8OMHz. It can be directly camectedto asyrchranous or synchronows cevices seh asexternal
boot ROMs{flash memories, gatarray logic,or other simple taiget (slave)devices withlittle or noaddti onalcircuitry. For
asynchronous devicessimple chip-slect based interfaaanbe usedThe FlexBus intdacehassix general purpeas
chip-selects (FB_({S:0]) which can be configured to be tlibuted betweerthe FlexBus o6DRAM memoryinterfaces.
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Chip-select, FBCSOcan be dedicatedto bootROM access and can be grammael to be byte (&its), word (16 bits), or
longword (32 bits) wide. Cantrol signal timing is 1'compatible with conmon ROM/flashmemaories.

5.6.1.1

FlexBus A C Timing C haracteristics

Thefollowing timing nunbers irdicate wien data wil belatchedor driven onb the external kajrelative tothe sygem clock.

Table 12. FlexBus A C Timing Specifications

Num Characteristic Symbol Min Max Unit [Notes
Frequency of Operation — 80 Mhz | fsys3

FB1 |Clock Period (FB_CLK) trBCK 12.5 — ns teye

FB2 |Address, Data, and Control Output Valid (A[23:0], D[31:0], teBCHDCV — 7.0 ns L
FB_CS[5:0], R/W, TS, BE/BWE[3:0] and OE)

FB3 |Address, Data, and Control Output Hold (A[23:0], D[31:0], trBCHDC 1 — ns L2
FB_CSI[5:0], R/W, TS, BE/BWE[3:0], and OE)

FB4 |Data Input Setup tovEBCH 3.5 — ns

FB5 |Data Input Hold toiEBCH 0 — ns

FB6 |Transfer Acknowledge (TA) Input Setup tcvEBCH 4 — ns

FB7 |Transfer Acknowledge (TA) Input Hold tciEBCH 0 — ns

1 Timing for chip selects only applies to the FB_CS[5:0] signals. Please see Section 5.7.2, “DDR SDRAM AC Timing
Characteristics” for SD_CSJ[3:0] timing.

2 The FlexBus supports programming an extension of the address hold. Please consult the MCF5301x Reference
Manual for more information.

NOTE

The processorrives the dta lines duringhe first clock cycle of the &nsfer with the full
32-bitaddress. This ay be gnored bystandard conected @dvices usiig norrmultiplexed
addressinddatabuses. Howevesomeapgications may find thisfeature berficial.

The adiress and data bses are mxed betveen the F8xBus and SDRAM contller. At
the endof the readandwrite bus cycles theddresssignals are indeterminate.
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SO S1 S2 S3

FB_CLK | | ] |

b

FB_A[23:0] ix ADDR[23:0] >< ><
FB D[31:x?‘ }* |

_ :><ADDR[312X] ><< DATA > >_<:

FB_CSn, FB_OE, \ T _/
FB_BE/BWEn

FB_TA \ /

Figure 11. FlexBus Read Timing

SO S1 S2 S3

FB_CLK | |

|
>
FB_A[23:0] :>< ADDR[23:0] ¥
> <
FB_D[31:X] :><ADDR[31:X]>( DATA ><

X
X
FBLRW  \ —
FB_CSn,FB BE/BWEn =\ =y
m @ )\( @
FB_TA ._»‘\——_——/’(_.

Figure 12. Flexbus Writ e Timing

5.7 SDRAM Bus

The SDRAM controller suppats accesses to main SDRAM mery from ary internal masteit supparts either standard
SDRAM or dauble data rate(DDR) SDRAM, but it doesnot support both atthe sane time.

5.7.1 SDR SDRAM AC Timing Chara cteristics

Thefollowing timing nunbers irdicate wken data wil belatchedor driven onb the external ks relative to the memaey bus
clock, when operating iIBDR mode on wite cycles andelaive o SD_DQSon read cycles. Thdevices SDRAM controlle
is aDDR controller thathas an SDR moel Because it is desigad to suppd DDR, a DQS pulsenust still besuppied to the
device for each data beat of an SDR read. The pracassomfishes thisy asserting agnal named&D_DR_DQS during
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read cycks. Care mst be taken durirg board design toadhere to the foll owing gudelinesandspecs wih regard to th
SD_SDR_MQS sigral and its usage.

Table 13. SDR Timing Specifications

Symbol Characteristic Symbol Min Max Unit Notes
Frequency of operation 50 80 Mhz 1
SD1 |Clock period tspek 12.5 20 ns 2
SD2 |Pulse width high tspckH 0.45 0.55 SD_CLK s
SD3 |Pulse width low tSDCKH 0.45 0.55 SD_CLK 4
SD4 |Address, SD_CKE, SD_CAS, SD_RAS, SD_WE, SD_BA, | tspcHacv — 0.5xSD_CLK ns
SD_CSJ1:0] output valid +1.0
SD5 |Address, SD_CKE, SD_CAS, SD_RAS, SD_WE, SD_BA, | tspcHacl 2.0 — ns
SD_CSJ1:0] output hold
SD6 |SD_SDR_DQS output valid tbosov — Self timed ns 5
SD7 |SD_DQS[3:0] input setup relative to SD_CLK tpovspcH| 0.25x  |0.40 x SD_CLK ns 6
SD_CLK
SD8 |SD_DQSI[3:2] input hold relative to SD_CLK tooispcH Does not apply. 0.5xSD_CLK fixed 7
width.
SD9 |Data (D[31:0]) input setup relative to SD_CLK (reference tovsbcH 0.25 x — ns 8
only) SD_CLK
SD10 |Data input hold relative to SD_CLK (reference only) tbisbcH 1.0 — ns
SD11 |Data (D[31:0]) and data mask (SD_DQM]I[3:0]) output valid | tspcHpmy — 0.75 x SD_CLK ns
+0.5
SD12 |Data (D[31:0]) and data mask (SD_DQM][3:0]) output hold | tspcHpmi 15 — ns

The device supports same frequency of operation for both FlexBus and SDRAM clock operates as that of the internal bus clock.
Please see the PLL chapter of the MCF5301x Reference Manual for more information on setting the SDRAM clock rate.
SD_CLK is one SDRAM clock in (ns).

Pulse width high plus pulse width low cannot exceed min and max clock period.

Pulse width high plus pulse width low cannot exceed min and max clock period.

SD_DQS is designed to pulse 0.25 clock before the rising edge of the memory clock. This is a guideline only. Subtle variation
from this guideline is expected. SD_DQS will only pulse during a read cycle and one pulse will occur for each data beat.
SDR_DQS is designed to pulse 0.25 clock before the rising edge of the memory clock. This spec is a guideline only. Subtle
variation from this guideline is expected. SDR_DQS will only pulse during a read cycle and one pulse will occur for each data
beat.

7 The SDR_DQS pulse is designed to be 0.5 clock in width. The timing of the rising edge is most important. The falling edge does
not affect the memory controller.

Since a read cycle in SDR mode still uses the DQS circuit within the device, it is most critical that the data valid window be
centered 1/4 clk after the rising edge of DQS. Ensuring that this happens will result in successful SDR reads. The input setup
spec is just provided as guidance.

a b~ WN
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sD1 sD2—>|  |e—
SD_CLK 7 -/_\_/
<—SD3
<— sD5
SD_csn
SD_RAS CMD
SD_CAS
SD_WE —»| sp4 |<—
A[23:0]
SD_BA[L:0] ROW X_cor X
SbDM J_\_/\_? NEVANSA WA
—>| |<— sp12

o0 DR e

Figur e 13. SDR Write Timing

sp1 SD2 —>
SD_CLK Z_\_7—
SD_CSh, <— SD5 5 < SD3

SD_RAS,
SD_CAS, CMD
SD_WE sD4 < 3/4 MCLK <
Reference
A[23:0],
SD_BA[1:0] ROW >< coL ><

DQS —> |[«—

SDDM N A A A A A A /
SD_SDR_DQS (Measured at Output Pin) 7 M

Board Delay —>|

v
Y

SD_DQS[3:2] (Measured at Input Pin)

Board Delay —>

s/ N\ S S\
SD_CLK

<— SD9
D[31:0]
fom whix XwoeX_XwpsX_XKwed
Memories
NOTE: Data driven from memories relative SD10 —>
to delayed memory clock.
Figure 14. SDR Read Timing
MCF5301x Data Sheet, Rev. 5
Freescale Semiconductor Preliminar y—Subject to Chang e Without Notice 29

Downloaded fronDatasheet.su



Preliminar y Electrical Cha racteristic s

5.7.2 DDR SDRAM AC Timing Characteristics

WhentheSDRAM controller is configuredfor DDR SDRAM, the folowingtiming numbers nust be followed b properly latch
or drive data ato the memory bus. Alltiming nunbers are retive to the fou DQS hyte lanes. The fobwing iming rumbers
are subjetto change at anytime, aadeonly provided to aidn earlyboarddesgn.

Table 14. DDR Timing Specifications

Num Characteristic Symbol Min Max Unit Notes
Frequency of Operation topck 50 80 Mhz !

DD1 |Clock Period topsk 12,5 20 ns 2

DD2 |Pulse Width High tHDCKH 0.45 0.55 SD_CLK 3

DD3 |Pulse Width Low toDCKL 0.45 0.55 SD_CLK 3

DD4 |Address, SD_CKE, SD_CAS, SD_RAS, SD_WE, tspeHACY — 0.5 x SD_CLK ns 4
SD_CSJ1:0] Output Valid +1.0

DD5 |Address, SD_CKE, SD_CAS, SD_RAS, SD_WE, tSDCHACI 2.0 — ns
SD_CSJ1:0] Output Hold

DD6 |Write Command to first DQS Latching Transition tcmpvbo — 1.25 SD_CLK

DD7 |Data and Data Mask Output Setup (DQ-->DQS) tbobmv 15 — ns 5
Relative to DQS (DDR Write Mode) 6

DD8 |Data and Data Mask Output Hold (DQS-->DQ) tbopm 1.0 — ns 7
Relative to DQS (DDR Write Mode)

DD9 |Input Data Skew Relative to DQS (Input Setup) tovbg — 1 ns 8

DD10 |Input Data Hold Relative to DQS. toipg  |0.25x SD_CLK — ns °

+ 0.5ns

DD11 |DQS falling edge from SDCLK rising (output hold time)| tpor spcH 0.5 — ns

DD12 |DQS input read preamble width tboRPRE 0.9 11 SD_CLK

DD13 |DQS input read postamble width tborPsT 0.4 0.6 SD_CLK

DD14 |DQS output write preamble width tbowpPRE 0.25 — SD_CLK

DD15 |DQS output write postamble width tbowpsT 0.4 0.6 SD_CLK

The frequency of operation is either 2x or 4x the FB_CLK frequency of operation. FlexBus and SDRAM clock operate at the
same frequency as the internal bus clock.

2 SD_CLK is one SDRAM clock in (ns).

3 Pulse width high plus pulse width low cannot exceed min and max clock period.

4 Command output valid should be 1/2 the memory bus clock (SD_CLK) plus some minor adjustments for process, temperature,
and voltage variations.

This specification relates to the required input setup time of today’s DDR memories. The device’s output setup should be larger
than the input setup of the DDR memories. If it is not larger, then the input setup on the memory will be in violation.
SD_DJ[31:24] is relative to SD_DQS3, SD_D[23:16] is relative to SD_DQS2, SD_D[15:8] is relative to SD_DQS1, and
SD_DJ[7:0] is relative SD_DQSO0.

The first data beat will be valid before the first rising edge of DQS and after the DQS write preamble. The remaining data beats
will be valid for each subsequent DQS edge.

This specification relates to the required hold time of today’s DDR memories. SD_D[31:24] is relative to SD_DQS3,
SD_DJ[23:16] is relative to SD_DQS2, SD_D[15:8] is relative to SD_DQS1, and SD_DJ[7:0] is relative SD_DQSO0.
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8 Data input skew is derived from each DQS clock edge. It begins with a DQS transition and ends when the last data line
becomes valid. This input skew must include DDR memory output skew and system level board skew (due to routing or other
factors).

9 Data input hold is derived from each DQS clock edge. It begins with a DQS transition and ends when the first data line becomes
invalid.

Vip
'«—DD1 —> DD2
—> l«<— DD3

sex N/ N S 3 3 S\ S

—> <— DD5
Sb_RAS, S0 CAS cMD
—>» DD4 <— —>> DD6 |<—
A[13:0] ROW X coL X
:)/I <— DD7
DM3/DM2
—>4/1<* DD8
SD_DQS3/SD_DQS2 A“_]_
<— DD7
D[31:24]/D[23:16] WDLXWD2KWDSKWD4)
—> DD8
Figure 16. DDR Write Timing
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—> DD4 |[<— <«——— CL=2.5 >
A[13:0] ROW >< coL ><
—> - DD9
DQS Read EP)Q? Rebaltd
SD_DQS3/SD_DQS2 Preamble ostamble
N
4 DD10 —> l<—
@)
WD1 WD2 WD3 WD4

DQS Read DQS Read

Preamble Postamble

SD_DQS3/SD_DQS2 71_\_/—\—/7
n
N
1
—
@)

WD1 WD2 WD3 WD4

Figure 17. DDR Read Timing

5.8  General Purpose I/O Timing
Table 15. GPIO Timing !

Num Characteristic Symbol Min Max Unit
Gl |FB_CLK High to GPIO Output Valid tcHPOV — 10 ns
G2 |FB_CLK High to GPIO Output Invalid tcHPOI 15 — ns
G3 |GPIO Input Valid to FB_CLK High tevcH 9 — ns
G4 |FB_CLK High to GPIO Input Invalid tehpl 15 — ns

1 GpPIO pins include: IRQn, PWM, UART, and Timer pins.
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Figure 18. GPIO Timing
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5.9 Reset and Configuration Override Timing

Table 16. Reset and Configur ation Override Timin g

Num Characteristic Symbol Min Max Unit
R1 |RESET Input valid to FB_CLK High tRvCH 9 — ns
R2 |FB_CLK High to RESET Input invalid teHR 1.5 — ns
R3 |RESET Input valid Time ! tRIVT 5 — tcye
R4 |FB_CLK High to RSTOUT Valid teurov — 10 ns
R5 |RSTOUT valid to Config. Overrides valid trovey 0 — ns
R6 |Configuration Override Setup Time to RSTOUT invalid tcos 20 — teve
R7 |Configuration Override Hold Time after RSTOUT invalid tcon 0 — ns
R8 |RSTOUT invalid to Configuration Override High Impedance troicz — 1 teye

During low power STOP, the synchronizers for the RESET input are bypassed and RESET is asserted asynchronously to
the system. Thus, RESET must be held a minimum of 100 ns.

ro.cu/ _{ /( AN/ ENEVARNY/

RESET \7 v

N —> -< —><—
RSTOUT
-
e C— ]
Configuration Overrides*: A/
(RCON, Override pins]) \ A—

Figure 19. RESET and Configuration Ov erride Timing

NOTE
Referto the CCM chapter adhe MCF5301x Reference Manual for more irfformation.
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5.10 USB On-The-Go

TheMCF53017device is comfiant with industry stand@rd USB 2.0 spcification.

5.11 SSI Timing Specifications

This sectiom provides the AC timings fa the SSI h maser (clocks driver) and slae males (claks inpd). All timings are gren
for non-inverted erial clock polarity (SSI_TCR[TSCKPE 0,SS_RCR[RSCKP] =0) and anon-inverted frame sync
(SSI_TCR[TFSI] =0, SSI_RCR[RFSI] = 0). Ifalpolarity of the clock andf the frame sync have beiewerted, all the timings
remain valid by inverting the clock sigral (SSI_BCLK)and/or the frame sync (SSI_FS) showrnthe figures bedw.

Table 17. SSI Timing - Master Modes?

Num Description Symb ol Min Max Units Notes
S1 [SSI_MCLK cycle time tuclk |8 xtsys| — ns 2
S2 |SSI_MCLK pulse width high / low 45% 55% tmeLk
S3  |SSI_BCLK cycle time teclk |8 X tgys| — ns 3
S4 |SSI_BCLK pulse width 45% | 55% tacLk
S5 |SSI_BCLK to SSI_FS output valid — 15 ns
S6 |SSI_BCLK to SSI_FS output invalid 0 — ns
S7 |SSI_BCLK to SSI_TXD valid — 15 ns
S8 |SSI_BCLK to SSI_TXD invalid / high impedence -2 — ns
S9 |SSI_RXD/ SSI_FS input setup before SSI_BCLK 10 — ns
S10 |SSI_RXD/SSI_FS input hold after SSI_BCLK 0 — ns

All timings specified with a capactive load of 25pF.
2 3S|_MCLK can be generated from SSI_CLKIN or a divided version of the internal system clock (SYSCLK).

3 SSI_BCLK can be derived from SSI_CLKIN or a divided version of SYSCLK. If the SYSCLK is used, the minimum
divider is 6. If the SSI_CLKIN input is used, the programmable dividers must be set to ensure that SSI_BCLK does
not exceed 4 X fgys.

Table 18. SSI Timing — Slave Modes !

Num Description Symbol Min Max Units Notes
S11 |SSI_BCLK cycle time tgcik |8 Xtgys| — ns

S12 |SSI_BCLK pulse width high / low 45% 55% tReLK

S13 |SSI_FS input setup before SSI_BCLK 10 — ns

S14 |SSI_FS input hold after SSI_BCLK 2 — ns

S15 [SSI_BCLK to SSI_TXD / SSI_FS output valid — 15 ns

S16 |SSI_BCLK to SSI_TXD / SSI_FS output invalid / high 0 — ns

impedence
S17 |SSI_RXD setup before SSI_BCLK 10 — ns
S18 |SSI_RXD hold after SSI_BCLK 2 — ns

All timings specified with a capactive load of 25pF.
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Figur e 20. SSI Timing — Mas ter Mode s
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Figur e 21. SSI Timin g — Slave Modes

5.12 I1°C Input/Output Timing Specificat ions

Table 19 lists speffications forthe Ze inputtiming parametrs shown inFigure 22,
Table 19. I12C Input Timing Specifica tions between SCL and SDA

Num Charact eristic Min Max Units
11 |Start condition hold time 2 — teye
12 |Clock low period 8 — teye
I3 |12C_SCL/I2C_SDA rise time (V| = 0.5 V to Vjy = 2.4 V) — 1 ms
14 |Data hold time 0 — ns
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Table 19. I1°C Input Timing Spec ifications between SCL and SDA (continued)

Num Charact eristic Min Max Units
I5 |I2C_SCL/I2C_SDA fall time (Vj; = 2.4 Vto V;, = 0.5 V) — 1 ms
16 |Clock high time 4 — teye
17 |Data setup time 0 — ns
I8 |Start condition setup time (for repeated start condition only) 2 — teye
19 |Stop condition setup time 2 — teye
Table 20 lists speifications forthe PC ouput timing parameters showrin Figure22.
Table 20. I2C Output Timing Specifications be tween SCL and SDA
Num Characteristic Min Max Units
111 |Start condition hold time 6 — toye
121 |Clock low period 10 — toye
132 |I2C_SCL/I2C_SDA rise time (V;. = 0.5 V to V,; = 2.4 V) — — Hs
141 |Data hold time 7 — teye
153 |12C_SCL/I2C_SDA fall time (V|4 = 2.4 V to V;_ = 0.5 V) — 3 ns
161 [Clock high time 10 — teye
171 |Data setup time 2 — teye
18 1 | Start condition setup time (for repeated start condition only) 20 — teye
191 |Stop condition setup time 10 — teye

1 Output numbers depend on the value programmed into the IFDR; an IFDR programmed with the maximum
frequency (IFDR = 0x20) results in minimum output timings as shown in Table 20. The 12C interface is
designed to scale the actual data transition time to move it to the middle of the SCL low period. The actual
position is affected by the prescale and division values programmed into the IFDR; however, the numbers
given in Table 20 are minimum values.

Because I12C_SCL and 12C_SDA are open-collector-type outputs, which the processor can only actively

drive low, the time 12C_SCL or 12C_SDA take to reach a high level depends on external signal capacitance
and pull-up resistor values.
8 Specified at a nominal 50-pF load.

Figure22 shows timing for the values infable 20 andTable 19.

12C_SCL

i

@0

12C_SDA

X

Figure 22. I1°C Input /Output Timings
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5.13 Fast Ethernet A C Timing Specifications

The followingtiming specs are dimed atthe chip 1/0O pirandmustbe translatedppropriate} to arive attiming
specs/constraints fordlphysical interface.

5.13.1 Receive Signal Timi ng Specifications

Thefollowing timing specsneet the requireemtsfor both MIl and 7-Wke gyle interfacesfor a rangeof transeiver devices.
Table 21. Receive Signal Timin g

MiIl Mode RMII Mode
Num Characteristic Unit
Min Max Min Max
El RXD[n:0], RXDV, RXER to RXCLK setup1 5 — 4 — ns
E2 RXCLK to RXD[n:0], RXDV, RXER hold* 5 — 2 — ns
E3 RXCLK pulse width high 35% 65% 35% 65% RXCLK period
E4 RXCLK pulse width low 35% 65% 35% 65% RXCLK period

1 Jn Ml mode, n = 3; In RMII mode, n = 1

RXCLK (Input) @ <—@—>
<—@—> <—@—>
RXD[n:0]

RXDV, Valid Data
RXER

Figure 23. Mll Receive Signal Timing Dia gram

5.13.2 Transmit Signal Timing Specifications

Table 22. Transmit Signal Timing

MIl Mode RMIl Mode
Num Characteristic Unit
Min Max Min Max
E5 TXCLK to TXD[n:0], TXEN, TXER invalid® 5 — 5 — ns
E6 TXCLK to TXD[n:0], TXEN, TXER valid® — 25 — 10 ns
E8 TXCLK pulse width low 35% 65% 35% 65% trxcLk

1 In MIl mode, n = 3; In RMIl mode, n = 1

MCF5301x Data Sheet, Rev. 5
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5.13.3 Async hronous Input Signal Timi

TXCLK (Input)

& @)

TXD[n:0]
TXEN,
TXER

Figure 24. MIl Transmit Signal Timi ng Diagram

Valid Data

Table 23. MIl Transmit Signal Timi ng

ng Specifications

Num Characteristic Min Max Unit
E9 CRS, COL minimum pulse width 15 — TXCLK period
CRS, COL
Figure 25. MIl Async Input s Timing Dia gram
5.13.4 MIl Serial Mana gement Tim ing Specifications
Table 24. MIl Serial Management Channel Signal Timin g

Num Characteristic Symbol Min Max Unit
E10 MDC cycle time tvbe 400 — ns
Ell MDC pulse width 40 60 % tvpc
E12 MDC to MDIO output valid — 375 ns
E13 MDC to MDIO output invalid 25 — ns
El4 MDIO input to MDC setup 10 — ns
E15 MDIO input to MDC hold 0 — ns

MCF5301x Data Sheet, Rev. 5
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MDC (Output)

N

E13

MDIO (Output) Data

El4 E15
<> [«<——>

MDIO (Input) Valid Data

Figur e 26. MIl Serial Management Channel TIming Dia gram

5.14 32-Bit Timer Module Timing Specifications
Table 25 lists timermodue AC timings.
Table 25. Timer Module AC Timing Spec ifications

Name Characteristic Min Max Unit
T1 DTOIN /DT1IN / DT2IN / DT3IN cycle time 3 — teve
T2 DTOIN /DT1IN / DT2IN / DT3IN pulse width 1 — teve

5.15 DSPI Timing Specifications

TheDMA Serial Peripheralnterface (DSPIprovides assynchronouseral bus withbothmasterand slave operations. dfy
of the transfer attbiutes arggrogrammableTable 26 provides DSPI tining characteristicgor classic SPItiming males. Refer
to theDSPI chapter othe MCF5301x Reference Manual for informaion on the madalified transfeformats used for
conmmunicating with slowerperipheraldevices.

Table 26. DSPI Module A C Timing Spe cifica tions *

Name Characteristic Symbol Min Max Unit | Notes
DS1 |DSPI_SCK Cycle Time tsck 4 X tgys — ns 2
DS2 |DSPI_SCK Duty Cycle — (tsck +2) — 2.0 | (tsck +2) + 2.0 ns 3

Master Mode
DS3 |DSPI_PCSn to DSPI_SCK delay tesc | (2 xtgyg) —1.5 — ns 4
DS4 |DSPI_SCK to DSPI_PCSn delay tasc | (2 xtgyg) —3.0 — ns 5
DS5 |DSPI_SCK to DSPI_SOUT valid — — 5 ns
DS6 |DSPI_SCK to DSPI_SOUT invalid — -5 — ns
DS7 |DSPI_SIN to DSPI_SCK input setup — 9 — ns
DS8 |DSPI_SCK to DSPI_SIN input hold — 0 — ns
Slave Mode
DS9 |DSPI_SCK to DSPI_SOUT valid | — | — 4 | ns |

MCF5301x Data Sheet, Rev. 5
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Table 26. DSPI Module AC Timing Specifications * (continued)

Name Characteristic Symbol Min Max Unit Notes
DS10 |DSPI_SCK to DSPI_SOUT invalid — 0 — ns
DS11 |[DSPI_SIN to DSPI_SCK input setup — 2 — ns
DS12 |DSPI_SCK to DSPI_SIN input hold — 7 — ns
DS13 |DSPI_SS active to DSPI_SOUT driven — — 20 ns
DS14 |DSPI_SS inactive to DSPI_SOUT not driven| —— — 18 ns

1 Timings shown are for DMCR[MTFE] = 0 (classic SPI) and DCTARN[CPHA] = 0. Data is sampled on the DSPI_SIN pin
on the odd-numbered DSPI_SCK edges and driven on the DSPI_SOUT pin on even-numbered DSPI edges.

When in master mode, the baud rate is programmable in DCTARN[DBR], DCTARN[PBR], and DCTARN[BR].

This specification assumes a 50/50 duty cycle setting. The duty cycle is programmable in DCTARN[DBR],
DCTARN[CPHA], and DCTARN[PBR].

4 The DSPI_PCSn to DSPI_SCK delay is programmable in DCTARN[PCSSCK] and DCTARN[CSSCK].
5 The DSPI_SCK to DSPI_PCSn delay is programmable in DCTARN[PASC] and DCTARN[ASC].

DS3 DS4
[ J\ -
DSPI_PCSn ><
N
Ds1
<
DS2
DSPI_SCK /om— \ \
(DCTARN[CPOL] = 0) 1 \I\
DS2
DSPI_SCK — f—
(DCTARN[CPOL] = 1) \ Y x_/
DS7 |e—>»
Ds8 ™™
DSP'_S”\l 4< First Data >* Data
DS6 > —>| |« DS5
J\
DSPI_SOUT First Data Data Last Data >/

=

Figure 27. DSPI Classic SPI Timing — Master Mod e
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DSPI_SCK
(DCTARN[CPOL] = 0)

DSPI_SCK
(DCTARN[CPOL] = 1)

DSPI_SOUT

DSPI_SIN
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> DS14

\ /]
DS1
NS N )
DS2 |
T ¥ /ﬁ\i/_
SPSB »| |« DS10 > [« Ds9
v )
—< First Data Data Last Data ><
L §4 I
DS11 DS12
I— \
— First Data Data >< Last Data
X .

Figur e 28. DSPI Classic SPI Timing — Sla ve Mode

5.16 eSDHC Electrical Specifications

This sctiondescribes the elaatal informationof the eSDHC.

5.16.1 eSDHC Timing

Figure29 depick the timing of eSDHC, andTable 29 lists theeSDHC timing characteristics.

SDHC_CLK

Output from eSDHC to card
SDHC_CMD
SDHC_DAT[3:0]

Input from card to eSDHC

SD2
Sb1
SD5 —>| | <—SD4
SD3
SD6 —> ‘4—
SD7

<

>

>

220k

S

SDHC_CMD
SDHC_DAT[3:0] 7
Figur e 29. eSDHC Timing
MCF5301x Data Sheet, Rev. 5
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Table 27. eSDHC Interfacde Timing Spec ifications

ID Parameter Symbols Min Max Unit
Card Input Clock
SD1 |Clock Frequency (Low Speed) fppl 0 400 kHz
Clock Frequency (SD/SDIO Full Speed) fppz 0 25 MHz
Clock Frequency (MMC Full Speed) fpp3 0 20 MHz
Clock Frequency (ldentification Mode) fop 100 400 kHz
SD2 | Clock Low Time twi 7 — ns
SD3 | Clock High Time twH 7 — ns
SD4 | Clock Rise Time LA — 3 ns
SD5 | Clock Fall Time trHL — 3 ns
eSDHC Output/ C ard Inputs SDHC_CMD, SDHC_DAT (Reference to SDHC_ CLK)
SD6 |eSDHC Output Delay top -5 5 ns
eSDHC Input / Card Outputs SDHC_CMD, SDHC_DAT (Reference to SDHC__ CLK)
SD7 |eSDHC Input Setup Time tisu 4 — ns
SD8 |eSDHC Input Hold Time tiH 0 — ns

A W ON P

5.16.2

eSDHC Electrical DC Characterisics
Table 28 lists theeSDHCelectrcal DC characteristics.

In low speed mode, card clock must be lower than 400 kHz, voltage ranges from 2.7 to 3.6 V.

In normal data transfer mode for SD/SDIO card, clock frequency can be any value from 0 to 25 MHz.
In normal data transfer mode for MMC card, clock frequency can be any value from 0 to 20 MHz.

In card identification mode, card clock must be 100 kHz — 400 kHz, voltage ranges from 2.7 to 3.6 V.

Table 28. MMC/SD Interface Electrical Specifications

Num Parameter Design Min Max Unit Condition/Remark
Value
General
1 ‘Peak Voltage on All Lines ‘ — -0.3 ‘ Vpp + 0.3 ‘ \Y, ‘
All Inputs
2 ‘Input Leakage Current ‘ — -10 ‘ 10 ‘ UA ‘
All Outputs
3 ‘Output Leakage Current ‘ — -10 ‘ 10 ‘ UA ‘
Power Supply
4 Supply Voltage (HV card) 3.1 2.7 3.6 \% for high voltage cards, must
provide this voltage for card
initialization
5 Supply Voltage (LV card) 1.8 1.65 1.95 \% for low voltage cards
MCF5301x Data Sheet, Rev. 5
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Table 28. MMC/SD Interface Electrical Specifications (continued)

Num Parameter Design Min Max Unit Condition/Remark
Value
5 Power Up Time — — 250 ms
6 Supply Current — 100 200 mA
Bus Signal Line Load
7 Pull-up Resistance 47 10 100 kohm |Internal PU
8 Open Drain Resistance NA NA NA kohm |For MMC cards only
Open Drain Signal Le vel For MMC cards only
9 Output High Voltage — Vpp —0.2 — \Y, loy =—100 pA
10 Output Low Voltage — — 0.3 \% loL.=2 mA
Bus Signal Le vels
11 Output HIGH Voltage — 0.75 X Vpp — \% lon = =100 A @Vpp min
12 Output LOW Voltage — — 0.125 x Vpp \% loL = 100 pA @Vpp min
13 Input HIGH Voltage — 0.625 x Vpp Vpp +3 \%
14 Input LOW Voltage — Vgs—0.3 0.25 x Vpp Vv

5.17 SIM Electrical Specifications

Ead SIM cardinterfaceconsis of a total of12 pins (two sepata portsof six pinseach. Mostlyone port withb pins isused).

The irterface is meant todused withsynchronows SIM cards. This meanhatthe SIM module provides aclock for the SIM
cardto use. Thefrequencyof thisclockis normally 372times thedata rate othe TX/RX pins, however SIM nodue canwork
with CLK equal to 16times the datarate on TX/RXpins.

There is no tinng relationshp betweerthe clock and tle dat. The clock thathe SIMmodule povidesto the SIMcard s used
by the SIM card torecover theslock from the datalike a standardJART. All six (or five whenabidirectional TXRX isused)
of thepinsfor each half of the SINhoduk areas/nchronous to eaabther There ae no requirediming relationshipbetweea
the signalsn normalmode. Howeverthereare sone in reset anl pover dovn seqiences

5.17.1 General Ti ming Requirements
Figure30 shows the tming of the SIM modue, andTable 29 lists the timing paramets.

L 1/Sfreq
SIM_CLK N - ___ A ________ _
Sfall Srise
Figure 30. SIM Clock Timing Dia gram
MCF5301x Data Sheet, Rev. 5
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Table 29. SIM Timing Spec ification—Hi gh Driv e Strength

Num Description Symbol Min Max Unit
1 SIM Clock Frequency (SIM_CLK)1 Streq 0.01 5 (Some new cards MHz
may reach 10)
2 | SIM_CLK Rise Time 2 Srise - 20 ns
3 |SIM_CLK Fall Time 3 Stal - 20 ns
4 SIM Input Transition Time (RX, SIM_PD) Strans - 25 ns

1 50% duty cycle clock
2 With C = 50pF
3 With C = 50pF

5.17.2 Reset Sequence

5.17.2.1 Cards with Int ernal Reset

Thereset squence for thigind of SIM cardis as follows(seeFigure31):
» After powveru, the clock signalis enalbed on SIM CLK (time T0Q
» After 200 clock cycles, RX musgte hgh.
» Thecard mstserd a respnse on RX ackneledgngthe reset betwee00 and 40000 clockcyclesafter TO.

SIM_VEN
SIM_CLK
SIM_RX Response
< @ >
2/

@ < 200 clock cycles
TO
400 clock cycles < < 40,000 clock cycles

Figure 31. Internal-Reset Card Reset Sequence

5.17.2.2 Cards with Active-Lo w Reset

Thesequence of setfor thiskind of card is adollows (seeFigure 32):
1. After powerwp, the clock signalis enatbed on SIM CLK (time TO
2. After 200 clock cycles, RX mudbe high.

3. SIM_RSTmust remain lowor at least 40,000 clock cycledef TO (noresponse i bereceivedn RXduring those
40,0 clock cyces)

4. SIM_RSTisset hgh (ime T1)

5. SIM_RST mustemain high for at ket 40,000clock cycles after Tland aresponse mudiereceived orRX between
400and 40,000clock cycles aftell 1.

MCF5301x Data Sheet, Rev. 5

44 Preliminar y—Subject to Chang e Without Notice Freescale Semiconductor

Downloaded fronDatasheet.su



Preliminar y Electrica | Charac teristics

SIM_VEN

SIM_RST

SIM_CLK

SIM_RX Response

®©

le A > le D) >
A &) > &) >
TO T1

@ < 200 clock cycles

400 clock cycles < @ < 40,000 clock cycles

400,000 clock cycles < @

Figure 32. Acti ve-Low-Reset Card Reset Sequence

5.17.3 Power Down Sequence

Power dovn sequence faSIM interface is a$ollows:
1. SIM_PD port detestthe removal of the SIM card
2. SIM_RST @es bw
3. SIM_CLK goes lov
4. SIM_TX goes lov
5. SIM_VEN goes lov
Eachof these steps isompleted inone CKIL period (isudly 32 kHz). Paver-downmay be stard in respaseto a

card-renoval detection or launched by th@rocesor. Figure 33 andTable 30 show the usal timing requrementsfor this
sequencewith Fckil = CKIL frequencyvalue.

Table 30. Timing Requirements for Power Down Sequence

Num Description Symbol Min Max Unit
1 SIM reset to SIM clock stop Srstoclk 0.9 + fokL 0.8 us
2 SIM reset to SIM TX data low Ststodat 1.8 + fexiL 1.2 us
3 SIM reset to SIM Voltage Enable Low Sistoven 2.7 + ok 1.8 us
4 SIM Presence Detect to SIM reset Low Spd2rst 0.9 + feokL 25 ns

MCF5301x Data Sheet, Rev. 5
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Spd2rst

’<—>

SIM_PD X

SIM_RST

A

>,
>

A

Srst2clk |
|

Srst2dat

Y

SIM__TX

A

Srst2ven

Y

SIM_VEN

Figur e 33. SmartCard Inte rface Power-Down AC Timing

5.18 IIM/Fusebo x Electrical Specifications
Table 31. IIM/Fusebox Timing Characteristics
Num Description Symbol Min Max Unit
1 Program time for eFuse® torogram 125 — us

1 The program length is defined by the value defined in IIM_FCR[PRG_LENGTH] of the IIM module. The value to program is
based on a 32 kHz clock source (4 + 32 kHz = 125 ps)

5.19 \Voice Codec

Thevoice codec functin is analogo-digital and dgital-to-aralog corversim of the voice sggnal The folowing sectim

contains detailed electrical specificatidasthearalogand dgital perts’ performance. The voice codec is powdrgown when

not emabled for paver consurption.
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Table 32 shows thevoice codec generapecifications.

Table 32. Voice Codec General Specifications

Parameter Condition Min Typ Max Units
CODEC Input clock CODEC_CLK VCLK][2:0]=0 — 16.8 — MHz
VCLK[2:0]=1,2 — 19.44 — MHz
VCLK[2:0]=3 — 20.0 — MHz
VCLK[2:0]=4 — 24.0 — MHz
VCLK[2:0]=5 — 26.0 — MHz
VCLK[2:0]=6 — 28.0 — MHz
VCLK[2:0]=7 — 30.0 — MHz
VAG input Voltage No Load, 1.225 1.325 1.425 \%
AVDD (CODEC_REGBYP) =
2.5V
Ref_Codec_p TBD 1.665 TBD \%
Ref_Codec_n TBD 0.985 TBD \%
VAG External Cap — 0.1 — uF
avoco_ref_codec_p External Cap — 0.1 — uF
avoco_ref_codec_n External Cap — 0.1 — uF
avoco_vagout_codec External Cap — 0.1 — uF
Codec Analog Supply Current AVDD (CODEC_REGBYP) = — 5 6 mA
(includes Rx and Tx paths) 2.5V, operational
Power-down mode — — 5 pA
Codec Digital Supply Current! Operational mode — — 1 mA
Response to input ON/OFF — — 1 ms
(settling time at turn on)

1 More accurate estimation will be given after some progress in design.

5.19.1 Voice Codec ADC Specifications

Voice codng function includes &0 kHz secad-order low-pass antialiasing filier, an analogo-digital converter, digital filters
for decimation, band-passingefiuency ripple compensation, and DSP interfagie|d he audio input A/D converteonverts
the inrcoming sigral to 13-bittwo’s-conplimert linearPCM words at arB or 8.1kHz rate. Fdowing the A/Dconverterthe
signalis digitally filtered,lJow-pass, andelectable high-pasTable 33 shows the voice codng specificatins.

Table 33. Voice Codec ADC Sp ecifications?!

Parameter Condition Min Typ Max Units
Power Supply Rejection Ratio  |20Hz to 100kHz, 50 60 — dB
with respect to with 100 mV,, noise applied to AVDD,
AVDD (CODEC_REGBYP)?2 with an external VAG cap
Peak Input (+3dBmO0)2 on an individual differential | VAG-0.34 — VAG+0.34 \%

pin (ADC_P or ADC_M)

Tx AC Input Impedance f=1.02kHz 100 — — kQ
Absolute Gain 0dBmO0@1.02kHz -1.0 — 1.0 dB

MCF5301x Data Sheet, Rev. 5
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Table 33. Voice Codec ADC Specifications ! (continued)

Parameter Condition Min Typ Max Units

Gain vs. Signal Relative to —10dBm0 @1.02kHz
+3 to —40dBmO0 -0.25 — 0.25 dB
—40 to -50dBmO0 -1.2 — 1.2 dB
-50 to -55dBm0 -1.3 — 1.3 dB

Total Distortion 1.02kHz tone (linear)

(noise and harmonic) +2dBm0* 57 60 — dB

(300Hz — 20kHz Noise BW in 0dBmO 60 64 — dB

300Hz — 4kHz measured BW  |-6dBmO 60 70 — dB

out) —-10dBmO 55 65 — dB
—20dBm0 45 55 — dB
—-30dBmO 35 45 — dB
—-40dBmO 25 35 — dB
—-45dBm0 20 30 — dB
-55dBm0 15 20 — dB

Idle Channel Noise® Psophometric Weighting at the output — — -72 dBmOp

Digital Offset® — — 5 %Full

Scale

Frequency Response Relative to 0dBm0@1.02kHz

VCIHPF = logic high 50Hz -8 — =25 dB
60Hz’ -05 — -23 dB
200Hz -1.0 — -0.5 dB
300 to 3000Hz — — +0.5 dB
3400Hz8 — — +0.1 dB
4000Hz — — -14 dB
4600Hz — — -35 dB

Frequency Response Relative to 0dBm0@1.02kHz

VCIHPF=logic low 50Hz -0.5 — +0.5 dB
200Hz -0.5 — +0.5 dB
300 to 3000Hz -0.5 — +0.5 dB
3400Hz° -1.0 — +0.1 dB
4000Hz — — -14 dB
4600Hz — — -35 dB

Inband Spurious 1.02kHz @ 0dBmoO, — — -48 dB
300 to 3kHz

Crosstalk D/A to A/D D/A=0dBm0 @1.02kHz — — -75 dB
Measured while stimulated w/ 2667Hz
@-50dBm0

Intermodulation Distortion Two frequencies of amplitudes —4 to — — -41 dB
—21 dBmO from the range 300 to
3400Hz
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Table 33. Voice Codec ADC Specifications ! (continued)

Parameter Condition Min Typ Max Units
Filter Group Delay 500Hz < f < 600Hz — — 260 usS
VCIHPF=logic high 600Hz < f < 800Hz — — 155 uS
CODEC_CLK=26MHz 800Hz < f < 1kHz — — 57 usS
(Relative to 1.6kHz) 1kHz < f < 1.6kHz — — 15 uS
1.6kHz < f < 2.6kHz — — 95 uS
2.6kHz < f < 2.8kHz — — 135 uS
2.8kHz < f < 3.0kHz — — 190 usS
Filter Group Delay f< 1.6kHz -40 — 0 uS
VCIHPF=logic low 1.6kHz < f < 2.6kHz 0 — 100 uS
CODEC_CLK=26MHz 2.6kHz < f < 2.8kHz — — 150 pS
(Relative to 1.6kHz) 2.8kHz < f < 3.0kHz — — 200 uS
Filter Absolute Group Delay f=1.6kHz — — 300 uS
VCIHPF=logic high
Filter Absolute Group Delay f=1.6kHz — — 235 uS
VCIHPF=logic low
Out of Band input fold-in with 0dBmO input signal from 4.6 kHz — — -50 dB
spurious to 8.4 kHz

1
2

© 0w N o O

All analog signals are referenced to VAG unless otherwise noted.

Power Supply Rejection Ratio is for Longjing IC only. Total PSRR from battery to output is obtained by summing the
PSRR from Neptune to the one from the Regulator in Seaweed. It is assumed that the regulators in Seaweed will
have a minimum PSRR of 45 dB.

For A/D differential input (ADC_P - ADC_M) 0dBmO = 340mV,s.

The codec output will not “foldback” or oscillate if overdriven, but clip.

The digital word corresponding to +3dBm0O is ‘0111111111111’b. Therefore if the audio level is set to +3dBm0, any
variation in gain could cause large distortion if the digital number exceeds ‘0111111111111'b. For this reason the
maximum recommended signal for low distortion is +3dBm0 — (Absolute Gain Error) = +2dBmoO.

GSM Spec = -64 0dB.

This value is a preliminary target. The final number will be specified after obtaining the production statistical data.
Small frequency response deviation from straight line in the 60:200 Hz range is acceptable by spec requirements.

Small frequency response deviation from straight line in the 3400:4000 Hz range is acceptable by spec requirements.
Small frequency response deviation from straight line in the 3400:4000 Hz range is acceptable by spec requirements.
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Figure34 andFigure35 show the filter frequecy respnse fo the audd signalfor voice codirg path (All fi lter frequencies
increase by 8.1/8.® VCLK is sekciedto generate fgync=8.1kHz).

+0.1dB

+0.5dB @ 3.0kHz @ 3.4kHz
-0.5dB
@ 3.0kHz
-1.0dB
3.4kHz
@ -14dB

@ 4.0kHz

dB

-35dB
@ 4.6kHz

P20 30 40 50 70 100 200 300 400 500 700 1000 2000 3000 40005000 80D
Hz

Figure 34. Voice Signal Frequenc y Response Requirements at the ADC Path
(VCIHPF=0, LPF Alo ne Without HPF)
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+0.5dB @ 3.0kHz

-0.50B :
@ 300Hz i
' -1.0dB
@3.4kHz ||

+0.5dB @ 300Hz

+0.1dB
@ 3.4kHz

-8.0dB
@ 200Hz

dB

-35dB

|
. [ R @ 4.6kHz

| O S

AR TR N B B A
-38
20 30 40 50 70 100 200 300 400 500 700 1000 2000 3000 40005000 8000
Hz

Figure 35. Voice Signal Frequenc y Response Requirements at the ADC Path
(VCIHPF=1, HPF and LPF Together)

Voice Codec D AC Specifi cations

Voice-decodng function includesfrequency ripple conpensatbn,interpohtion, digital-to-analog corversia, andani-imagng
filter. Theinput signalfor thevoice-decothg function isin linear16-bittwo's conpliment PCMwords atan 8kHz or 8.1 kHz
rate. Table 34 shavs thevoicedecaling speciicaions.

Table 34. Voice Codec DAC Specificatio nsl

Parameter Condition Min Typ Max Units

Output Level +3dbm0? (clipping level) on an VAG-0.5 — VAG+0.5 \%

individual differential output pin
(CODEC_DACP or CODEC_DACN)

Output Source Impedance 10k Load — 100 — Q
Output Power Supply Rejection  |20Hz to 100kHz with 100 mVrms, 50 60 — dBa
Ratio noise applied to AVDD
(CODEC_REGBYP)
Absolute Gain 0dBmO0@1.02kHz -1.0 — 1.0 dB
Gain vs. Signal —-10dBm0@1.02kHz
+3 to —40dBm0 -0.25 — 0.25 dB
—40 to -50dB -1.2 — 1.2 dB
—50 to —-55dBm0 -1.3 — 1.3 dB

MCF5301x Data Sheet, Rev. 5

Freescale Semiconductor Preliminar y—Subject to Chang e Without Notice 51

Downloaded fronDatasheet.su



Preliminar y Electrical Cha racteristic s

Table 34. Voice Code c DAC Specifications® (continued)

Parameter Condition Min Typ Max Units
Total Distortion 1.02 kHz tone (linear)
+2 dBmoO 57 60 — dB
(4 kHz noise BW in 0dBmO 60 64 — dB
300 Hz — 20 kHz measured BW |6 dBmO 60 70 — dB
out) —10 dBmO 55 65 — dB
—20 dBmO 45 55 — dB
—30 dBmO 35 45 — dB
—40 dBmO 25 35 — dB
—-45 dBm0 20 30 — dB
-55 dBm0 15 20 — dB
Idle Channel Noise® A weighted to 20kHz — -78 -73 dBmoO
A DE -
(At CODEC out) 8kHz, 30Hz BW, D/A = zero code No spurious
Differential offset Tpo=70° C — — 40 mV
Tp=25° C — — 30
Frequency Response Relative to 0dBmO0@1.02kHz
VCOHPF = logic high
50Hz — — =25 dB
(Min. limit valid for 60Hz* — — -23 dB
CODEC_CLK=26MHz) 200Hz -8 — -0.5 dB
300-3000Hz -0.5 — +0.5 dB
3400HZ° -0.8 — +0.1 dB
4000Hz — — -14 dB
4600Hz — — -35 dB
Frequency Response Relative to 0dBm0@1.02kHz
VCOHPF = logic low
50Hz -0.5 — +0.5 dB
(Min. limit valid for 200Hz -0.5 — +0.5 dB
CODEC_CLK=26MHz) 300-3000Hz -0.5 — +0.5 dB
3400Hz° -0.8 v +0.1 dB
4000Hz — — -14 dB
4600Hz — — -35 dB
Inband Spurious 1.02kHz @ 0dBmO, 300 to 3kHz — — —-48 dB
Out-of-Band Spurious 300 to 3400Hz @ 0dBmO input — —
(Interpolation Image Suppression)
4600 to 7600Hz -50 dB
7600 to 8400Hz -50 dB
8400 to 20,000Hz -50 dB
Crosstalk A/D to D/A A/D = 0dBm0O @1.02kHz — — -75 dB
Intermodulation Distortion Two frequencies. of amplitudes —4 to — — -41 dB
—21 dBmO from the range 300 to
3400Hz
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Table 34. Voice Code c DAC Specifications 1 (continued)

Parameter Condition Min Typ Max Units
Filter Group Delay 500Hz < f < 600Hz — — 300 us
VCOHPF = logic high 600Hz < f < 800Hz — — 200 us
CODEC_CLK=26 MHz 800Hz < f < 1kHz — — 70 us
(Relative to 1.6kHz) 1kHz < f < 1.6kHz — — 30 us
1.6kHz < f < 2.6kHz — — 95 us
2.6kHz < f < 2.8kHz — — 135 us
2.8kHz < f < 3.0kHz — — 190 us
Filter Group Delay f < 1.6kHz -40 — 0 us
VCOHPF = logic low 1.6kHz < f < 2.6kHz 0 — 100 us
CODEC_CLK=26 MHz (Relative |2.6kHz < f < 2.8kHz — — 160 us
to 1.6kHz) 2.8kHz < f < 3.0kHz — — 200 us
Filter Absolute Group Delay f=1.6kHz — — 350 us
VCOHPF = logic high
Filter Absolute Group Delay f=1.6kHz — — 320 us
VCOHPF = logic low

All analog signals are referenced to VAG unless otherwise noted. Output is 0dbmO unless noted.

For D/A differential output (CODEC_DACP - CODEC_DACN) 0dBmO0 = 500 mV/s.

GSM Spec = —64.

Small frequency response deviation from straight line in the 60:200 Hz range is acceptable by spec requirements.
Small frequency response deviation from straight line in the 3400:4000 Hz range is acceptable by spec requirements.
Small frequency response deviation from straight line in the 3400:4000 Hz range is acceptable by spec requirements.

o o~ W N
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Figure36 andFigure37 show the filter frequacy respnse fo the audd signalfor voice decodig. Therequirements forthe
decodng pah at 3.4kHz are sghtly differentfrom the coding pathAll filt er frequeniesincrease by 8.1/8 if VCLK is
selected t@enerate §ync = 8.1 kHz).

4 +0.1dB

+0.5dB @ 3.0kHz @ 3.4kHz
-0.5dB
@ 3.0kHz
-0.8dB
3.4kHz
e -14dB

@ 4.0kHz

dB

-35dB
@ 4.6kHz

-38 i
20 30 40 50 70 100 200 300 400500 700 1000 2000 300040005000 8000

Hz

Figur e 36. Voice Signa | Frequency Response Requireme nts at the DAC Path
(VCOHPF=0, LPF Alone Without HPF)
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Figur e 37. Voice Signa | Frequency Response Requireme nts at the DAC Path
(VCOHPF=1, HPF and LPF Together)

5.20 Integrated Amplifier s

5.20.1 Speaker Amplifi er

The speaker antifier boossthe paverfromthe DAC anddrives thespeaker It also povides anabg wolume cottrol to optimize

the noisgperformance ofhe entire chanel. Table 35 showsthe spesifications for thespeake amplifier.
Table 35. Speaker Amplifier Specifications

Parameter Conditions Min Typ Max Units
Quiescent Current — 800 — pA
Shutdown Current — TBD —
Input Reference Offset — 2 5 mV
Max Output Power Fin = 1kHz, THD+N = 1%, R = 4Q — 600 — mw
Total Harmonic Distortion (THD) Gain = 0dB, Full Power, 500mW — 0.050 — %
R =49 Fin = IkHZ [ Power, 250mw — Joos0 | —
Gain = 0dB, Full Power, 500mwW — 0.1 —
RL= 49 Fin = 4kHz 0 power, 250mw — 0.1 —
Integrated Output Noise Gain = 0dB, BW = 20Hz — 20kHz — 15 — pv
MCF5301x Data Sheet, Rev. 5
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Table 35. Speaker Amplifier Specifications (continued)

Parameter Conditions Min Typ Max Units
Signal to Noise Ratio (SNR) Gain = 0dB, Voyut = 1.4VRuMsS: — 99 — daB
BW = 20Hz — 20kHz
Power Supply Rejection Ratio Gain = 0dB, f=217Hz — 60 — dB
(PSRR) Viipple = 200mV, P — 0 —
f = 4kHz — 60 —
Max. Cap Load Drive No Sustained Oscillations — 300 — pF
Output SC Current — 625 — mA
Gain Error Gain = -45,-21, -6, 0, 4,6 dB — +0.5 — dB

5.20.2 Handset Amplifier

Thehandset amlifier boosts the pwer fromthe DAC and dries the handsédit also provdesanalog volumeontrol to
optimize the nose performance of the entire channelable 36 shows tle specificatins fa handgetamplifier.

Table 36. Handset Ampl ifier Specifications

Parameter Conditions Min Typ Max Units
Quiescent Current — 800 — pA
Shutdown Current — TBD —
Input Reference Offset — 2 5 mV
Max. Output Power Fin = 1kHz, THD + N = 1%, R_ = 8Q — 300 — mwW
Total Harmonic Distortion (THD) Gain = 0dB, Full Power, 250mW — 0.050 — %
RL=80 Fin = KMz Power, 125mw | — | 0.050 | —
Gain = 0dB, Full Power, 250mW — 0.1 —
RL= 80, Fin = 4kHz T power, 125mw | — | 0.050 | —
Integrated Output Noise Gain = 0dB, BW = 20Hz — 20kHz — 15 — uv
Signal to Noise Ratio (SNR) Gain = 0dB, Voyt = 1.4VRMs — 99 — daB
BW = 20Hz — 20kHz
Power Supply Rejection Ratio Gain = 0dB, f=217Hz — 60 — dB
(PSRR) Vripple = 200mVpp = 1KkHz — 60 —
f = 4kHz — 60 —
Maximum Cap Load Drive No Sustained Oscillations — 300 — pF
Output SC Current — 325 — mA
Gain Error Gain = -45,-21,-6,0, 4,6 dB — +0.5 — dB
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5.20.3 Headphone Ampli fier

The headpore anmplifi er boosts tle power fronthe DAC anddrives the kadphae. Italso provides analogolume control 6
optimize the nose performnce of the entire channelable 37 shows tle specificatins fa the mcrophore anplifier.

Table 37. Headph one Amplif ier Spec ifications

Parameter Conditions Min Typ Max Units
Quiescent Current — 600 — A
Shutdown Current — TBD —
Input Reference Offset — 2 5 mV
Output Power Fin = 1kHz, THD+N = 1%, R| = 16Q — 40 — mw
Total Harmonic Distortion (THD) Gain = 0dB, R = 16, | Full Power, 31.25mW — 0.05 — %
BW = 200Hz = 4kHz i Power, 165mW | — | 005 | —
Integrated Output Noise Gain = 0dB, BW = 20Hz — 20kHz — 15 — nvY
Signal to Noise Ratio (SNR) Gain = 0dB, Voyt = 0.7VRMS » — 93 — dB
BW = 20Hz — 20kHz
Power Supply Rejection Ratio Gain = 0dB, f=217Hz — 60 — dB
(PSRR) Vripple = 200mVpp = 1KkHz — 60 —
f = 4kHz — 60 _
Maximum Cap Load Drive No Sustained Oscillations — 300 — pF
Output SC Current — 150 — mA
Gain Error Gain = -45, -21, -12, -6, -2, 0 dB — 0.5 — dB

5.20.4  Microphone Ampli fier

Themicroplone amiifier boosts the sigal from the microphone and provies itto the ADC. Thegain contol presenin the
microphore anplifier heps in optimizingthenoise perfomance d the ertire channel.Table 38 showsthe specificationfor the

microphore anplifier.

Table 38. Microphone Amplif ier Spec ifica tions

Parameter Conditions Min Typ Max Units
Quiescent Current — 500 — HA
Shutdown Current — TBD —
Input Reference Offset — 2 5 mV
MCF5301x Data Sheet, Rev. 5
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Table 38. Microph one Amplif ier Specifications (continued)

Parameter Conditions Min Typ Max Units
Total Harmonic Distortion (THD) Gain = 0dB, Fin = 1k Vout = 0.5VRMs — 0.01 — %
Vout = 0.35VRrus — 0.01 —
Gain = 20dB, Fin=1k| Vgout = 0.5VRMs — 0.01 —
Vout = 0.35VRrus — 0.01 —
Gain = 0dB, Fin=4k | Vour = 0.5Vrus — 0.01 —
Vout = 0.35VRus — 0.01 —
Gain = 20dB, Fin =4k | Vour = 0.5VRrMs — 0.01 —
Vour = 0.35Vrus — 0.01 —
Integrated Output Noise BW = 20Hz — 20kHz Gain = 0dB — 12 — uv
Gain = 20dB — 40 —
Signal to Noise Ratio (SNR) Vout = 0.5VRrums, Gain = 0dB — 92.4 — dB
BW = 20Hz — 20kHz Gain = 20dB — | 819 | —
THD plus Noise Vourt = 0.35VRyus, Gain = 0dB — 80 — dB
BW = 20Hz — 20kHz Gain = 20dB — 80 —
Power Supply Rejection Ratio Gain = 0dB, f=1kHz — 60 — dB
Vripple = 200mVpp f = 4kHz — 60 —
Commom Mode Rejection Ratio Gain = 0dB, f=1kHz — 50 — dB
Viipple = 100mVpp f= 4kHz — 50 —
Gain Error Gain =0, 6, 9.56, 15.56, 20, 24, 29.56, 39.9dB| — +0.5 — dB
Input Impedance Depends on the Gain Setting 15 — 24.0 kQ
5.21 JTAG and Boundar y Scan Timing
Table 39. JTAG and Bound ary Scan Timing
Num Characteristics? Symbol Min Max Unit
J1 |TCLK Frequency of Operation ficye DC 1/4 fsysia
J2 |TCLK Cycle Period ticve 4 — tcye
J3 | TCLK Clock Pulse Width ticw 26 — ns
J4 |TCLK Rise and Fall Times ticrE 0 3 ns
J5 |Boundary Scan Input Data Setup Time to TCLK Rise tBspsT 4 — ns
J6 |Boundary Scan Input Data Hold Time after TCLK Rise teSDHT 26 — ns
J7 |TCLK Low to Boundary Scan Output Data Valid tespv 0 33 ns
J8 |TCLK Low to Boundary Scan Output High Z tsspz 0 33 ns
J9 |TMS, TDI Input Data Setup Time to TCLK Rise traPBST 4 — ns
J10 |TMS, TDI Input Data Hold Time after TCLK Rise tTAPBHT 10 — ns

MCF5301x Data Sheet, Rev. 5

58

Preliminar y—Subject to Chang e Without Notice

Downloaded fronDatasheet.su

Freescale Semiconductor



Preliminar y Electrica | Charac teristics

Table 39. JTAG and Boundary Scan Timin g (contin ued)

Num Characteristics?® Symbol Min Max Unit
J11 |TCLK Low to TDO Data Valid trpobpv 0 26 ns
J12 |TCLK Low to TDO High Z trpopz 0 8 ns
J13 |TRST Assert Time trRSTAT 100 — ns
J14 |TRST Setup Time (Negation) to TCLK High trRsTST 10 — ns

1 JTAG_EN is expected to be a static signal. Hence, specific timing is not associated with it.

. @ g
pra /_\ | m -
< \‘]Sj > \JS’/ >
Vin
TCLK
(input) Vi ‘
—>lle —>l <
Figur e 38. Test Clock Input Timing
R
TCLK vy, s Vi,
Data Inputs §— Input Data Valid
: (4
Data Outputs I h‘: Output Data Valid
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Data Outputs | S
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Data Outputs g Output Data Valid
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Figure 39. Boundary Scan (JTAG) Timing
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Y
TCLK Vi s Vi
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T™MS f— Input Data Valid —
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TDO | ﬁ: Output Data Valid |
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TDO | 8
D a—
TDO Output Data Valid
H .
Figur e 40. Test Acce ss Port Timing
TCLK
TRST \t‘
Figure 41. TRST Timin g
5.22 Debug AC Timing Specifications
Table 40 lists sgcificatiors for the debug AC timing paraneters shavn in Figure 42.
Table 40. Debug AC Timin g Specification
Num Characteristic Min Max Units
DO PSTCLK cycle time 15 15 tsys
D1 PSTCLK rising to PSTDDATA valid — 3.0 ns
D2 PSTCLK rising to PSTDDATA invalid 15 — ns
D3 DSI-to-DSCLK setup 1 — PSTCLK
D4l  |DSCLK-to-DSO hold 4 — PSTCLK
D5 DSCLK cycle time 5 — PSTCLK
D6 BKPT assertion time 1 — PSTCLK

1 DSCLK and DSl are synchronized internally. D4 is measured from the synchronized
DSCLK input relative to the rising edge of PSTCLK.
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Package Information

PSTCLK

PSTDDATA[7:0]

Figure 42. Real-Time Trace AC Timing
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Figure 43. BDM Serial P ort AC Timing

6 Package Information

Thelatest packag ouline dravings are avadble onthe product sunmary pages on oweb sie:
http://mww freescale.com/coldfitel he followingtablelists the pakage case nuneb per deice. Use these numbarsthe web
page keywrd search engiato find the latest packagasutline drawings.

Table 41. Package Information

Device Package Type Case Outline Number

MCF53010

MCF53011

208 LQFP 98ASS23458W
MCF53012

MCF53013

MCF53014

MCF53015
256 MAPBGA 98ARH98219A

MCF53016

MCF53017

7 Product Documentation

Documenttionis awailable from alocal Freescale distributax Freescaleadesoffice, the Feescale LiteraturBistribution
Center or through the Freesealorld-wide web addresat http://www.freescale.com/coldfite
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8 Revision Histor y

Table 42 summarizes revsions to tiis document.

Table 42. Revision History

Revisi on Date Location Changes
3 12 Aug 2009 — Initial public revision
4 10 Feb 2010 Table 8 Added thermal characteristics for 208LQFP package
Table 41 Added 208LQFP case outline number
5 3 Mar 2010 Table 2 Added non-J suffixed part numbers for the 256 MAPBGA package
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