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Figure 67. SPI Slave (CP = 0) Timing Diagram
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CPM Electrical Characteristics

11.12 1°C AC Electrical Specifications

Table 26 provides the 1°C (SCL < 100 kHz) timings.
Table 26. I°C Timing (SCL < 100 kHz)

All Frequencies
Num Characteristic Unit

Min Max
200 | SCL clock frequency (slave) 0 100 kHz
200 |SCL clock frequency (master)1 15 100 kHz
202 |Bus free time between transmissions 4.7 — us
203 | Low period of SCL 4.7 — us
204 | High period of SCL 4.0 — us
205 | Start condition setup time 4.7 — us
206 | Start condition hold time 4.0 — us
207 |Data hold time 0 — us
208 |Data setup time 250 — ns
209 |SDL/SCL rise time — 1 us
210 |SDL/SCL fall time — 300 ns
211 |Stop condition setup time 4.7 — us

SCL frequency is given by SCL = BRGCLK_frequency / ((BRG register + 3 x pre_scaler x 2).
The ratio SYNCCLK/(BRGCLK/pre_scaler) must be greater than or equal to 4/1.

Table 27 provides the 1°C (SCL > 100 kHz) timings.
Table 27. . 12C Timing (SCL > 100 kHz)

All Frequencies

Num Characteristic Expression Unit
Min Max
200 | SCL clock frequency (slave) fSCL 0 BRGCLK/48 Hz
200 |SCL clock frequency (master)1 fSCL BRGCLK/16512 BRGCLK/48 Hz
202 |Bus free time between transmissions 1/(2.2 * fSCL) — S
203 |Low period of SCL 1/(2.2 * fSCL) — S
204 | High period of SCL 1/(2.2 * fSCL) — S
205 | Start condition setup time 1/(2.2 * fSCL) — S
206 | Start condition hold time 1/(2.2 * fSCL) — S
207 |Data hold time 0 — S
208 |Data setup time 1/(40 * fSCL) — S
209 |SDL/SCL rise time — 1/(10 * fSCL) S
210 |SDL/SCL fall time — 1/(33 * fSCL) s

211 |Stop condition setup time

1/2(2.2 * fSCL)

SCL frequency is given by SCL = BRGCLK_frequency / ((BRG register + 3) x pre_scaler x 2).

The ratio SYNCCLK/(BRGCLK / pre_scaler) must be greater than or equal to 4/1.
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Figure 69 shows the 1°C bus timing.
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Figure 69. 1°C Bus Timing Diagram

12 UTOPIA AC Electrical Specifications
Table 28 showsthe AC electrical specifications for the UTOPIA interface.

Table 28. UTOPIA AC Electrical Specifications

Freescale Semiconductor

Num Signal Characteristic Direction Min Max Unit
Ul |UtpClk riseffall time (Internal clock option) Output — 3.5 ns
Duty cycle 50 50 %
Frequency — 50 MHz
Ula |UtpClk rise/fall time (external clock option) Input — 3.5 ns
Duty cycle 40 60 %
Frequency — 50 MHz
U2 |RxEnb and TXEnb active delay Output 2 16 ns
U3 |UTPB, SOC, Rxclav and Txclav setup time Input 8 — ns
U4 |UTPB, SOC, Rxclav and Txclav hold time Input 1 — ns
U5 |UTPB, SOC active delay (and PHREQ and PHSEL active delay in Output 2 16 ns
MPHY mode)
MPC860 PowerQUICC™ Family Hardware Specifications, Rev. 8
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UTOPIA AC Electrical Specifications
Figure 70 shows signal timings during UTOPIA receive operations.
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Figure 70. UTOPIA Receive Timing

Figure 71 shows signal timings during UTOPIA transmit operations.
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Figure 71. UTOPIA Transmit Timing
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13 FEC Electrical Characteristics

This section provides the AC electrical specificationsfor the Fast Ethernet controller (FEC). Note that the
timing specifications for the M11 signals are independent of system clock frequency (part speed
designation). Also, M1 signalsuse TTL signal levels compatible with devices operating at either 5.0 V or

33 V.

13.1 MIlReceive Signal Timing (MIl_RXD[3:0], MIl_RX_DV, MI_RX_ER,

MII_RX_CLK)

Thereceiver functionscorrectly up toaMIl_RX_CLK maximum frequency of 25 MHz + 1%. Thereisno
minimum frequency requirement. In addition, the processor clock frequency must exceed the
MII_RX_CLK frequency — 1%.

Table 29 provides information on the M1 receive signal timing.
Table 29. MIl Receive Signal Timing

Num Characteristic Min Max Unit
M1 | MII_RXD[3:0], MIl_RX_DV, MIl_RX_ER to MIl_RX_CLK setup 5 — ns
M2 | MII_RX_CLK to MIl_RXD[3:0], Mll_RX_DV, MIl_RX_ER hold 5 — ns
M3 | MII_RX_CLK pulse width high 35% 65% MII_RX_CLK
period
M4 | MII_RX_CLK pulse width low 35% 65% MII_RX_CLK
period

Figure 72 shows MII receive signa timing.

M3
MII_RX_CLK (Input)
M4
MII_RXD[3:0] (Inputs)
MIl_RX_DV
MII_RX_ER
w1 —
M2

Figure 72. MIl Receive Signal Timing Diagram
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13.2 MIl Transmit Signal Timing (MIl_TXD[3:0], MIl_TX_EN,
MIl_TX _ER, MIl_TX_CLK)

The transmitter functions correctly uptoaMIl_TX_CLK maximum frequency of 25 MHz +1%. Thereis
no minimum frequency regquirement. In addition, the processor clock frequency must exceed the
MII_TX_CLK freguency — 1%.

Table 30 provides information on the M1 transmit signal timing.
Table 30. MIl Transmit Signal Timing

Num Characteristic Min Max Unit
M5 | MII_TX_CLK to MII_TXD[3:0], MII_TX_EN, MII_TX_ER invalid 5 — ns
M6 | MII_TX_CLK to MII_TXD[3:0], MII_TX_EN, MIl_TX_ER valid — 25
M7 | MII_TX_CLK pulse width high 35 65% MII_TX_CLK
period
M8 | MII_TX_CLK pulse width low 35% 65% MII_TX_CLK
period

Figure 73 shows the MII transmit signal timing diagram.

M7
I —
MII_TX_CLK (Input)
RMII_REFCLK
M5
5 M8
MII_TXD[3:0] (Outputs)
MIL_TX_EN
MII_TX_ER
—_—>
M6

Figure 73. MIl Transmit Signal Timing Diagram
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13.3 MIl Async Inputs Signal Timing (MIl_CRS, MIl_COL)

Table 31 provides information on the M11 async inputs signal timing.
Table 31. MIl Async Inputs Signal Timing

Num Characteristic Min Max Unit
M9 | MII_CRS, MIl_COL minimum pulse width 1.5 — MII_TX_CLK
period

Figure 74 shows the M1 asynchronous inputs signal timing diagram.

MII_CRS, MIl_COL

< >
| |

M9
Figure 74. MIl Async Inputs Timing Diagram

13.4 MIl Serial Management Channel Timing (MIl_MDIO, MIl_MDC)

Table 32 provides information on the M1 serial management channel signal timing. The FEC functions
correctly with a maximum MDC frequency in excess of 2.5 MHz. The exact upper bound is under
investigation.

Table 32. MIl Serial Management Channel Timing

Num Characteristic Min Max Unit
M10 | MII_MDC falling edge to MII_MDIO output invalid (minimum propagation 0 — ns
delay)
M11 | MII_MDC falling edge to MII_MDIO output valid (max prop delay) — 25 ns
M12 | MII_MDIO (input) to MII_MDC rising edge setup 10 — ns
M13 | MII_MDIO (input) to MII_MDC rising edge hold 0 — ns
M14 |MII_MDC pulse width high 40% 60% MII_MDC
period
M15 |MII_MDC pulse width low 40% 60% MIl_MDC
period
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Figure 75 shows the MII serial management channel timing diagram.

M14
>

MM15

MII_MDC (Output)

M10

MII_MDIO (Output)
M1l

MII_MDIO (Input)

M12 >

Figure 75. MIl Serial Management Channel Timing Diagram

14 Mechanical Data and Ordering Information
Table 33 provides information on the MPC860 Revision D.4 derivative devices.

Table 33. MPC860 Family Revision D.4 Derivatives

Device Numberlof Ethernet Support2 Multichannel ATM
SCCs (Mbps) HDLC Support | Support

MPC855T 1 10/100 Yes Yes
MPC860DE 2 10 N/A N/A
MPC860DT 10/100 Yes Yes
MPC860DP 10/100 Yes Yes
MPC860EN 4 10 N/A N/A
MPC860SR 10 Yes Yes
MPC860T 10/100 Yes Yes
MPC860P 10/100 Yes Yes

1 serial communications controller (SCC)
2 Up to 4 channels at 40 MHz or 2 channels at 25 MHz
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Table 34 identifies the packages and operating frequencies available for the MPCS860.

Table 34. MPC860 Family Package/Frequency Availability

Package Type

Freq. (MHz) /
Temp. (Tj)

Ball grid array

ZP suffix—leaded

ZQ suffix—leaded

VR suffix—lead-free are available as needed

50
0° to 95°C

Package

ZPizQ?t

Tape and Reel

Sample

Order Number

MPC855TZQ50D4
MPC860DEZQ50D4
MPC860DTZQ50D4
MPC860ENZQ50D4
MPC860SRZQ50D4
MPC860TZQ50D4
MPC860DPZQ50D4
MPC860PZQ50D4

MPC855TZQ50D4R2
MPCB860DEZQ50D4R2
MPCB860ENZQ50D4R2
MPCB860SRZQ50D4R2
MPC860TZQ50D4R2
MPC860DPZQ50D4R2

KMPC855TZQ50D4
KMPCB860DEZQ50D4
KMPC860DTZQ50D4
KMPC860TZQ50D4
KMPCB860SRZQ50D4

66
0° to 95°C

ZP/izQt

Tape and Reel

Sample

MPC855TZQ66D4
MPC860DEZQ66D4
MPC860DTZQ66D4
MPC860ENZQ66D4
MPC860SRZQ66D4
MPC860TZQ66D4
MPC860DPZQ66D4
MPC860PZQ66D4

MPC860SRZQ66D4R2
MPC860PZQ66D4R2

KMPC855TZQ66D4
KMPC860SRZQ66D4
KMPC860TZQ66D4
KMPCB860ENZQ66D4
KMPC860PZQ66D4

80
0° to 95°C

ZP/zQ?t

Tape and Reel

MPC855TZQ80D4
MPC860DEZQ80D4
MPC860DTZQ80D4
MPC860ENZQ80D4
MPC860SRZQ80D4
MPC860TZQ80D4
MPC860DPZQ80D4
MPC860PZQ80D4

MPC860PZQ80D4R2
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Table 34. MPC860 Family Package/Frequency Availability (continued)

Package Type

Freq. (MHz) /
Temp. (Tj)

Package

Sample

Order Number

KMPC855TZQ80D4
KMPC860DEZQ80D4
KMPC860DTZQ80D4
KMPC860ENZQ80D4
KMPC860SRZQ80D4
KMPC860TZQ80D4
KMPC860DPZQ80D4
KMPC860PZQ80D4

Ball grid array (CZP suffix)

CZP suffix—leaded

CZzQ suffix—leaded

CVR suffix—lead-free are available as needed

50
—40° to 95°C

ZP/izQt

Tape and Reel

MPC855TCZQ50D4
MPC860DECZQ50D4
MPC860DTCZQ50D4
MPC860ENCZQ50D4
MPC860SRCZQ50D4
MPC860TCZQ50D4
MPC860DPCZQ50D4
MPC860PCZQ50D4

MPC855TCZQ50D4R2

66
—40° to 95°C

ZPizQ?t

MPC855TCZQ66D4
MPC860ENCZQ66D4
MPC860SRCZQ66D4
MPC860TCZQ66D4
MPC860DPCZQ66D4
MPC860PCZQ66D4

1 ThezP package is no longer recommended for use. The ZQ package replaces the ZP package.
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Figure 76 shows the top view pinout of the PBGA package. For additional information, see the MPC860

Power QUICC User’s Manual, or the MPC855T User’s Manual.

14.1 Pin Assignments
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Figure 76. Pinout of the PBGA Package
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Mechanical Data and Ordering Information

14.2 Mechanical Dimensions of the PBGA Package
Figure 77 shows the mechanical dimensions of the ZP PBGA package.
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Figure 78 shows the mechanical dimensions of the ZQ PBGA package.
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Document Revision History

15 Document Revision History

Table 35 lists significant changes between revisions of this hardware specification.

Table 35. Document Revision History

Revision Date Changes
51 11/2001 « Revised template format, removed references to MAC functionality, changed Table 7
B23 max value @ 66 MHz from 2ns to 8ns, added this revision history table
6 10/2002 * Added the MPC855T. Corrected Figure 26 on page -36.
6.1 11/2002 e Corrected UTOPIA RXenb* and TXenb* timing values

» Changed incorrect usage of Vcc to vVdd
Corrected dual port RAM to 8 Kbytes

6.2 8/2003 « Changed B28a through B28d and B29d to show that TRLX can be 0 or 1

¢ Changed reference documentation to reflect the Rev 2 MPC860 PowerQUICC Family
Users Manual

* Nontechnical reformatting

6.3 9/2003 « *Added Section 11.2 on the Port C interrupt pins
« «Nontechnical reformatting

7.0 9/2004 « Added a tablefootnote to Table 6 DC Electrical Specifications about meeting the VIL
Max of the I12C Standard

* Replaced the thermal characteristics in Table 4 by the ZQ package

« Add the new parts to the Ordering and Availablity Chart in Table 34

« Added the mechanical spec of the ZQ package in Figure 78

* Removed all of the old revisions from Table 5

8 08/2007 « Updated template.

« On page 1, added a second paragraph.

After Table 2, inserted a new figure showing the undershoot/overshoot voltage
(Figure 1) and renumbered the rest of the figures.

In Figure 3, changed all reference voltage measurement points from 0.2 and 0.8 V to
50% level.

In Table 16, changed num 46 description to read, “TA assertion to rising edge ..”

In Figure 46, changed TA to reflect the rising edge of the clock.
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