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Welcome to E-XFL.COM

Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
chips designed to perform specific tasks within an
embedded system. Unlike general-purpose
microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
computational power necessary for controlling processes,
handling data, and managing communications.

Applications of Embedded - Microprocessors

Embedded microprocessors are utilized across a broad
spectrum of applications, makina them indispensable in

Obsolete

MPC8xx

1 Core, 32-Bit

80MHz

Communications; CPM
DRAM

No

10Mbps (2), 10/100Mbps (1)

3.3V

0°C ~ 95°C (TA)
357-BBGA
357-PBGA (25x25)
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Thermal Characteristics

Figure 1 shows the undershoot and overshoot voltages at the interface of the MPC860.

Vopn/VppL +20% — —— — — = —— — — —— — — —— — — —
VlH _________
ViL | : |
GND-0.7V — - - — - - = -
_;T T;_ Not to Exceed 10% —> 1.
Note: of tinterface1 b

1. tinterface refers to the clock period associated with the bus clock interface.

Figure 1. Undershoot/Overshoot Voltage for Vppy and Vpp

4 Thermal Characteristics
Table 3. Package Description

Package Designator Package Code (Case No.) Package Description
ZP 5050 (1103-01) PBGA 357 25*25*0.9P1.27
ZQ/VR 5058 (1103D-02) PBGA 357 25*25*1.2P1.27

MPC860 PowerQUICC Family Hardware Specifications, Rev. 10
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Power Dissipation

5 Power Dissipation

Table 5 provides power dissipation information. The modes are 1:1, where CPU and bus speeds are equal,
and 2:1, where CPU frequency is twice the bus speed.

Table 5. Power Dissipation (Pp)

Die Revision Frequency (MHz) Typical Maximum 2 Unit
D.4 50 656 735 mwW
(1:1 mode) 66 TBD TBD mw
D.4 66 722 762 mwW
(2:1 mode) 80 851 909 mw

1 Typical power dissipation is measured at 3.3 V.
2 Maximum power dissipation is measured at 3.5 V.

NOTE

Values in Table 5 represent Vppy -based power dissipation and do not
include I/0O power dissipation over Vppg. I/O power dissipation varies
widely by application due to buffer current, depending on external circuitry.

6 DC Characteristics

Table 6 provides the DC electrical characteristics for the MPC860.
Table 6. DC Electrical Specifications

Characteristic Symbol Min Max Unit
Operating voltage at 40 MHz or less Voou: Voous Vobsyn 3.0 3.6 \
KAPWR 2.0 3.6 \Y
(power-down mode)
KAPWR Vppy — 0.4 VbDH Vv
(all other operating modes)
Operating voltage greater than 40 MHz Vopns Voo, KAPWR, 3.135 3.465 Vv
VbpsyN
KAPWR 2.0 3.6 \Y
(power-down mode)
KAPWR Vppn — 0.4 VbpH \Y
(all other operating modes)
Input high voltage (all inputs except EXTAL and ViH 2.0 55 \'%
EXTCLK)
Input low voltage' Vi GND 0.8
EXTAL, EXTCLK input hlgh voItage VIHC 0.7 x (VDDH) VDDH +0.3
Input leakage current, Vi, = 5.5 V (except TMS, TRST, lin — 100 pA

DSCK, and DSDI pins)

MPC860 PowerQUICC Family Hardware Specifications, Rev. 10
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9

Table 7 provides the bus operation timing for the MPC860 at 33, 40, 50, and 66 MHz.

Bus Signal Timing

Bus Signal Timing

The maximum bus speed supported by the MPC860 is 66 MHz. Higher-speed parts must be operated in
half-speed bus mode (for example, an MPC860 used at 80 MHz must be configured for a 40-MHz bus).

The timing for the MPC860 bus shown assumes a 50-pF load for maximum delays and a 0-pF load for
minimum delays.

Table 7. Bus Operation Timings

33 MHz 40 MHz 50 MHz 66 MHz
Num Characteristic Unit
Min Max Min Max Min Max Min Max
B1 |CLKOUT period 30.30 | 30.30 | 25.00 | 30.30 | 20.00 | 30.30 | 15.15 | 30.30 | ns
Bla |EXTCLK to CLKOUT phase skew -0.90 | 0.90 | -0.90 | 0.90 | -0.90 | 0.90 | -0.90 | 0.90 | ns
(EXTCLK > 15 MHz and MF <= 2)
B1b |EXTCLK to CLKOUT phase skew -2.30 | 2.30 | -2.30 | 2.30 | 2.30 | 2.30 | 2.30| 2.30 | ns
(EXTCLK > 10 MHz and MF < 10)
Bic |CLKOUT phase jitter (EXTCLK > 15 MHz | -0.60 | 0.60 | -0.60 | 0.60 | —0.60 | 0.60 | —0.60 | 0.60 | ns
and MF <= 2)’
B1d |CLKOUT phase jitter’ -2.00 | 2.00 | —2.00 | 2.00 | —2.00 | 2.00 | —2.00 | 2.00 | ns
B1e |CLKOUT frequency jitter (MF < 10)1 — 0.50 — 0.50 — 0.50 — 0.50 %
B1f |CLKOUT frequency jitter (10 < MF < 500)" — 2.00 — 2.00 — 2.00 — 2.00 %
B1g | CLKOUT frequency jitter (MF > 500)1 — 3.00 — 3.00 — 3.00 — 3.00 %
B1h | Frequency jitter on EXTCLK? — 0.50 — 0.50 — 0.50 — 0.50 %
B2 |CLKOUT pulse width low 1212| — |1000| — | 800 | — | 606 | — ns
B3 |CLKOUT width high 1212| — |1000| — | 800 | — | 6.06 | — ns
B4 | CLKOUT rise time3 — | 400 | — | 400 | — | 400 | — | 400 | ns
B5%% | CLKOUT fall time3 — | 400 | — | 400 | — | 400 | — | 400 | ns
B7 | CLKOUT to A(0:31), BADDR(28:30), 758 | — | 625 | — |500| — |38 | — ns
RD/WR, BURST, D(0:31), DP(0:3) invalid
B7a |CLKOUT to TSIZ(0:1), REG, RSV, AT(0:3), | 758 | — | 625 | — | 500 | — | 380 | — ns
BDIP, PTR invalid
B7b |CLKOUT to BR, BG, FRZ, VFLS(0:1), 758 | — | 625 | — |500| — |38 | — ns
VF(0:2) IWP(0:2), LWP(0:1), STS invalid 4
B8 | CLKOUT to A(0:31), BADDR(28:30) 7.58 |14.33 | 6.25 | 13.00 | 5.00 | 11.75 | 3.80 | 10.04 | ns
RD/WR, BURST, D(0:31), DP(0:3) valid
B8a |CLKOUT to TSIZ(0:1), REG, RSV, AT(0:3) | 7.58 | 14.33 | 6.25 | 13.00 | 5.00 | 11.75 | 3.80 | 10.04 | ns
BDIP, PTR valid
B8b |CLKOUT to BR, BG, VFLS(0:1), VF(0:2), 7.58 | 14.33 | 6.25 | 13.00 | 5.00 | 11.75 | 3.80 | 10.04 | ns
IWP(0:2), FRZ, LWP(0:1), STS valid *

MPC860 PowerQUICC Family Hardware Specifications, Rev. 10
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Bus Signal Timing

Table 7. Bus Operation Timings (continued)

33 MHz 40 MHz 50 MHz 66 MHz
Num Characteristic Unit
Min Max Min Max Min Max Min Max

B29d | WE(0:3) negated to D(0:31), DP(0:3) High-Z | 4345 | — | 355 | — |28.00| — |[2073| — ns
GPCM write access, TRLX =1, CSNT =1,
EBDF =0

B29e | CS negated to D(0:31), DP(0:3) High-Z 4345| — | 355 | — |2800| — |29.73| — ns

GPCM write access, TRLX =1, CSNT =1,
ACS =10, or ACS =11, EBDF =0

B29f | WE(0:3) negated to D(0:31), DP(0:3) High-Z | 8.86 — 6.88 — 5.00 — 3.18 — ns
GPCM write access, TRLX =0, CSNT =1,
EBDF = 1

B29g |CS negated to D(0:31), DP(0:3) High-Z 8.86 — 6.88 — 5.00 — 3.18 — ns

GPCM write access, TRLX =0, CSNT =1,
ACS =10, or ACS = 11, EBDF =1

B29h | WE(0:3) negated to D(0:31), DP(0:3) High-Z | 3867 | — |3138| — |2450| — |[17.83| — ns
GPCM write access, TRLX =1, CSNT =1,
EBDF = 1

B29i |CS negated to D(0:31), DP(0:3) High-Z 3867| — |3138| — |2450| — |17.83| — ns

GPCM write access, TRLX =1, CSNT =1,
ACS =10, or ACS =11, EBDF =1

B30 |CS, WE(0:3) negated to A(0:31), 558 | — | 425 | — | 300 | — 179 | — ns
BADDR(28:30) invalid GPCM write access 8

B30a |WE(0:3) negated to A(0:31), BADDR(28:30) | 13.15 — 10.50 — 8.00 — 5.58 — ns
invalid GPCM, write access, TRLX =0,
CSNT =1, CS negated to A(0:31) invalid
GPCM write access, TRLX =0, CSNT =1
ACS =10, or ACS =11, EBDF =0

B30b |WE(0:3) negated to A(0:31), invalid GPCM | 4345 | — |[3550| — |28.00| — [2073| — ns
BADDR(28:30) invalid GPCM write access,
TRLX =1, CSNT = 1. CS negated to
A(0:31), Invalid GPCM, write access,
TRLX =1, CSNT =1, ACS =10, or

ACS =11,EBDF =0

B30c |WE(0:3) negated to A(0:31), BADDR(28:30) | 8.36 — 6.38 — 4.50 — 2.68 — ns
invalid GPCM write access, TRLX =0,
CSNT = 1. CS negated to A(0:31) invalid
GPCM write access, TRLX =0, CSNT =1,
ACS =10, ACS =11, EBDF =1

B30d | WE(0:3) negated to A(0:31), BADDR(28:30) | 38.67 — 31.38 — 24.50 — 17.83 — ns
invalid GPCM write access, TRLX =1,
CSNT =1. CS negated to A(0:31) invalid
GPCM write access TRLX =1, CSNT =1,
ACS =10, or ACS =11, EBDF =1

B31 |CLKOUT falling edge to CS valid—as 1.50 | 6.00 | 1.50 | 6.00 | 1.50 | 6.00 | 1.50 | 6.00 ns
requested by control bit CST4 in the
corresponding word in UPM

MPC860 PowerQUICC Family Hardware Specifications, Rev. 10
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Table 7. Bus Operation Timings (continued)

Bus Signal Timing

Num

Characteristic

33 MHz

40 MHz

50 MHz

66 MHz

Min Max

Min Max

Min Max

Min Max

Unit

B31a

CLKOUT falling edge to CS valid—as
requested by control bit CST1 in the
corresponding word in UPM

7.58 | 14.33

6.25 | 13.00

5.00 | 11.75

3.80 | 10.54

ns

B31b

CLKOUT rising edge to CS valid—as
requested by control bit CST2 in the
corresponding word in UPM

1.50 | 8.00

1.50 | 8.00

1.50 | 8.00

1.50 | 8.00

ns

B31c

CLKOUT rising edge to CS valid—as
requested by control bit CST3 in the
corresponding word in UPM

7.58 | 14.33

6.25 | 13.00

5.00 | 11.75

3.80 | 10.04

ns

B31d

CLKOUT falling edge to CS valid—as
requested by control bit CST1 in the
corresponding word in UPM, EBDF = 1

13.26 | 17.99

11.28 | 16.00

9.40 | 14.13

7.58 | 12.31

ns

B32

CLKOUT falling edge to BS valid—as
requested by control bit BST4 in the
corresponding word in UPM

1.50 | 6.00

1.50 | 6.00

1.50 | 6.00

1.50 | 6.00

ns

B32a

CLKOUT falling edge to BS valid—as
requested by control bit BST1 in the
corresponding word in UPM, EBDF =0

7.58 | 14.33

6.25 | 13.00

5.00 | 11.75

3.80 | 10.54

ns

B32b

CLKOUT rising edge to BS valid—as
requested by control bit BST2 in the
corresponding word in UPM

1.50 | 8.00

1.50 | 8.00

1.50 | 8.00

1.50 | 8.00

ns

B32c

CLKOUT rising edge to BS valid—as
requested by control bit BST3 in the
corresponding word in UPM

7.58 | 14.33

6.25 | 13.00

5.00 | 11.75

3.80 | 10.54

ns

B32d

CLKOUT falling edge to BS valid—as
requested by control bit BST1 in the
corresponding word in UPM, EBDF = 1

13.26 | 17.99

11.28 | 16.00

9.40 | 14.13

7.58 | 12.31

ns

B33

CLKOUT falling edge to GPL valid—as
requested by control bit GxT4 in the
corresponding word in UPM

1.50 | 6.00

1.50 | 6.00

1.50 | 6.00

1.50 | 6.00

ns

B33a

CLKOUT rising edge to GPL valid—as
requested by control bit GxT3 in the
corresponding word in UPM

7.58 | 14.33

6.25 | 13.00

5.00 | 11.75

3.80 | 10.54

ns

B34

A(0:31), BADDR(28:30), and D(0:31) to CS
valid—as requested by control bit CST4 in
the corresponding word in UPM

5.58 —

4.25 —

3.00 —

1.79 —

ns

B34a

A(0:31), BADDR(28:30), and D(0:31) to CS
valid—as requested by control bit CST1 in
the corresponding word in UPM

1315 | —

1050 | —

8.00 —

5.58 —

ns

B34b

A(0:31), BADDR(28:30), and D(0:31) to CS
valid—as requested by control bit CST2 in
the corresponding word in UPM

20.73 | —

16.75 | —

13.00 | —

9.36 —

ns

MPC860 PowerQUICC Family Hardware Specifications, Rev. 10
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Bus Signal Timing

Figure 7 provides the timing for the synchronous input signals.

CLKOUT / \ / \ /

B16a

B16b

KA
3 [Jp (s

Figure 7. Synchronous Input Signals Timing

Figure 8 provides normal case timing for input data. It also applies to normal read accesses under the
control of the UPM in the memory controller.

CLKOUT / \ / \ /

( ///

" AN

B1

D[0:31],
DP[0:3] ><><><>g

Figure 8. Input Data Timing in Normal Case
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Bus Signal Timing

Figure 18 provides the timing for the asynchronous asserted UPWAIT signal controlled by the UPM.

CLKOUT

oPwA /77 E\\
s X >< KX

amos K X X XX
SriBos XX X

Figure 18. Asynchronous UPWAIT Asserted Detection in UPM Handled Cycles Timing

Figure 19 provides the timing for the asynchronous negated UPWAIT signal controlled by the UPM.

cuour e Nyany
«
UPWAIT —KYT y. /
X
X

-

CSx

XX
XX

R X X

Figure 19. Asynchronous UPWAIT Negated Detection in UPM Handled Cycles Timing

BS_A[0:3],
BS_B[0:3]
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Table 8 provides interrupt timing for the MPC860.

Table 8. Interrupt Timing

Bus Signal Timing

All Frequencies

Num Characteristic’ Unit
Min Max
139 | IRQx valid to CLKOUT rising edge (setup time) 6.00 — ns
140 |IRQx hold time after CLKOUT 2.00 — ns
141 | TRQx pulse width low 3.00 — ns
142 | TRQx pulse width high 3.00 — ns
143 |IRQx edge-to-edge time 4 x TeLockouT — —

' The timings 139 and 140 describe the testing conditions under which the IRQ lines are tested when being defined as

level-sensitive. The IRQ lines are synchronized internally and do not have to be asserted or negated with reference to the
CLKOUT.
The timings 141, 142, and 143 are specified to allow the correct function of the IRQ lines detection circuitry and have no direct
relation with the total system interrupt latency that the MPC860 is able to support.

Figure 23 provides the interrupt detection timing for the external level-sensitive lines.

CLKOUT

Figure 23. Interrupt Detection Timing for External Level Sensitive Lines

Figure 24 provides the interrupt detection timing for the external edge-sensitive lines.

CLKOUT m

Figure 24. Interrupt Detection Timing for External Edge Sensitive Lines
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Bus Signal Timing

Table 9 shows the PCMCIA timing for the MPC860.

Table 9. PCMCIA Timing

33 MHz 40 MHz 50 MHz 66 MHz
Num Characteristic Unit
Min Max Min Max Min Max Min Max
P44 | A(0:31), REG valid to PCMCIA Strobe 20.73 — 16.75 — 13.00 — 9.36 — ns
asserted’
P45 | A(0:31), REG valid to ALE negation1 28.30 — 23.00 — 18.00 — 13.15 — ns
P46 | CLKOUT to REG valid 758 | 15,58 | 6.25 | 1425 | 5.00 | 13.00 | 3.79 | 11.84 | ns
P47 | CLKOUT to REG invalid 8.58 — 7.25 — 6.00 — 4.84 — ns
P48 | CLKOUT to CE1, CE2 asserted 758 | 1558 | 6.25 | 1425 | 5.00 | 13.00 | 3.79 | 11.84 | ns
P49 | CLKOUT to CE1, CE2 negated 758 | 15,58 | 6.25 | 1425 | 5.00 | 13.00 | 3.79 | 11.84 | ns
P50 |CLKOUT to PCOE, IORD, PCWE, IOWR — 11.00 11.00 — 11.00 — 11.00 | ns
assert time
P51 | CLKOUT to PCOE, IORD, PCWE, IOWR 2.00 | 11.00 | 2.00 | 11.00 | 2.00 | 11.00 | 2.00 | 11.00 | ns
negate time
P52 | CLKOUT to ALE assert time 758 | 1558 | 6.25 | 1425 | 5.00 | 13.00 | 3.79 | 10.04 | ns
P53 | CLKOUT to ALE negate time — 15.58 1425 | — 13.00 | — 11.84 | ns
P54 | PCWE, IOWR negated to D(0:31) invalid’ 5.58 — 4.25 — 3.00 — 1.79 — ns
P55 | WAITA and WAITB valid to CLKOUT rising 8.00 — 8.00 — 8.00 — 8.00 — ns
edge’
P56 | CLKOUT rising edge to WAITA and WAITB 2.00 — 2.00 — 2.00 — 2.00 — ns
invalid’

1 PSST = 1. Otherwise add PSST times cycle time.
PSHT = 0. Otherwise add PSHT times cycle time.

These synchronous timings define when the WAITx signals are detected in order to freeze (or relieve) the
PCMCIA current cycle. The WAITx assertion will be effective only if it is detected 2 cycles before the
PSL timer expiration. See Chapter 16, “PCMCIA Interface,” in the MPC860 PowerQUICC™ Family
User's Manual.

MPC860 PowerQUICC Family Hardware Specifications, Rev. 10
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Bus Signal Timing

Figure 25 provides the PCMCIA access cycle timing for the external bus read.

CLKOUT 71—\—/[—\—72£—\—
\ / \
X

P44
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A[0:31]

P45 Pa7)

/\

PCOE, IORD
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j 3| @
]

\

ey

D[0:31] )

Figure 25. PCMCIA Access Cycle Timing External Bus Read
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Bus Signal Timing

Figure 26 provides the PCMCIA access cycle timing for the external bus write.

. \ / )
X

P44

A

A[0:31]

P4

P45
\

PCWE, IOWR \

-8 ey e

D[0:31]

Figure 26. PCMCIA Access Cycle Timing External Bus Write

Figure 27 provides the PCMCIA WAIT signal detection timing.

CLKOUT

Figure 27. PCMCIA WAIT Signal Detection Timing
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Bus Signal Timing

Table 10 shows the PCMCIA port timing for the MPC860.
Table 10. PCMCIA Port Timing

33 MHz 40 MHz 50 MHz 66 MHz
Num Characteristic Unit
Min | Max | Min | Max | Min | Max | Min | Max
P57 | CLKOUT to OPx valid — | 19.00| — 19.00 | — 19.00 | — 19.00 | ns
P58 |HRESET negated to OPx drive’ 2573 | — |21.75| — 18.00 | — 1436 | — ns
P59 | IP_Xx valid to CLKOUT rising edge 5.00 — 5.00 — 5.00 — 5.00 — ns
P60 | CLKOUT rising edge to IP_Xx invalid 1.00 — 1.00 — 1.00 — 1.00 — ns

1 OP2 and OP3 only.

Figure 28 provides the PCMCIA output port timing for the MPC860.

CLKOUT
&
Output [ \
Signals /
HRESET
&
OP2, OP3

Figure 28. PCMCIA Output Port Timing

Figure 29 provides the PCMCIA output port timing for the MPC860.

CLKOUT

T

Input
Signals

Figure 29. PCMCIA Input Port Timing
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IEEE 1149.1 Electrical Specifications

Figure 34 provides the reset timing for the debug port configuration.

CLKOUT 4/—\4/;—% \ [_/l—\—

SRESET o

DSCK, DSDI

Figure 34. Reset Timing—Debug Port Configuration

10 IEEE 1149.1 Electrical Specifications

Table 13 provides the JTAG timings for the MPC860 shown in Figure 35 through Figure 38.
Table 13. JTAG Timing

All Frequencies
Num Characteristic Unit

Min Max
J82 | TCK cycle time 100.00 — ns
J83 | TCK clock pulse width measured at 1.5 V 40.00 — ns
J84 | TCKrise and fall times 0.00 10.00 ns
J85 | TMS, TDI data setup time 5.00 — ns
J86 | TMS, TDI data hold time 25.00 — ns
J87 | TCK low to TDO data valid — 27.00 ns
J88 | TCK low to TDO data invalid 0.00 — ns
J89 | TCK low to TDO high impedance — 20.00 ns
J90 | TRST assert time 100.00 — ns
J91 | TRST setup time to TCK low 40.00 — ns
J92 | TCK falling edge to output valid — 50.00 ns
J93 | TCK falling edge to output valid out of high impedance — 50.00 ns
J94 | TCK falling edge to output high impedance — 50.00 ns
J95 | Boundary scan input valid to TCK rising edge 50.00 — ns
J96 | TCK rising edge to boundary scan input invalid 50.00 — ns

MPC860 PowerQUICC Family Hardware Specifications, Rev. 10
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CPM Electrical Characteristics

CLKO N \

TIN/TGATE + £

(Input)

TOUT
(Output)

Figure 50. CPM General-Purpose Timers Timing Diagram

11.6 Serial Interface AC Electrical Specifications

Table 19 provides the serial interface timings as shown in Figure 51 through Figure 55.
Table 19. Sl Timing

All Frequencies
Num Characteristic Unit
Min Max
70 |L1RCLK, L1TCLK frequency (DSC = 0)"- 2 — SYNCCLK/2.5| MHz
71 L1RCLK, L1TCLK width low (DSC = 0)2 P +10 — ns
71a |L1RCLK, L1TCLK width high (DSC = 0)3 P +10 — ns
72 L1TXD, L1ST(1-4), L1RQ, L1CLKO rise/fall time — 15.00 ns
73 |L1RSYNC, L1TSYNC valid to L1CLK edge (SYNC setup time) 20.00 — ns
74 L1CLK edge to LIRSYNC, L1TSYNC, invalid (SYNC hold time) 35.00 — ns
75 L1RSYNC, L1TSYNC rise/fall time — 15.00 ns
76 L1RXD valid to L1CLK edge (L1RXD setup time) 17.00 — ns
77 L1CLK edge to L1RXD invalid (L1RXD hold time) 13.00 — ns
78 L1CLK edge to L1ST(1—-4) valid 4 10.00 45.00 ns
78A |L1SYNC valid to L1ST(1-4) valid 10.00 45.00 ns
79 L1CLK edge to L1ST(1—-4) invalid 10.00 45.00 ns
80 L1CLK edge to L1TXD valid 10.00 55.00 ns
80A |L1TSYNC valid to L1TXD valid 10.00 55.00 ns
81 L1CLK edge to L1TXD high impedance 0.00 42.00 ns
82 L1RCLK, L1TCLK frequency (DSC =1) — 16.00 or MHz
SYNCCLK/2
83 L1RCLK, L1TCLK width low (DSC = 1) P+10 — ns
83a |L1RCLK, L1TCLK width high (DSC = 1)3 P+ 10 — ns

MPC860 PowerQUICC Family Hardware Specifications, Rev. 10
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CPM Electrical Characteristics

TCLK1 /
o ~
(102) = < (102) =} <~{101) >
- 100
TxD1 /
(Output) AN
RTS1
(Output) \(
@ € » <—>
-
CTSH V@
(Echo Input) AN

Figure 58. HDLC Bus Timing Diagram

11.8 Ethernet Electrical Specifications

Table 22 provides the Ethernet timings as shown in Figure 59 through Figure 63.
Table 22. Ethernet Timing

All Frequencies
Num Characteristic Unit

Min Max
120 | CLSN width high 40 — ns
121 | RCLK1 rise/fall time — 15 ns
122 | RCLK1 width low 40 — ns
123 | RCLK1 clock period’ 80 120 ns
124 | RXD1 setup time 20 — ns
125 |RXD1 hold time 5 — ns
126 | RENA active delay (from RCLK1 rising edge of the last data bit) 10 — ns
127 | RENA width low 100 — ns
128 | TCLK1 rise/fall time — 15 ns
129 | TCLK1 width low 40 — ns
130 |TCLK1 clock period’ 99 101 ns
131 | TXD1 active delay (from TCLK1 rising edge) 10 50 ns
132 | TXD1 inactive delay (from TCLK1 rising edge) 10 50 ns
133 | TENA active delay (from TCLK1 rising edge) 10 50 ns
134 | TENA inactive delay (from TCLK1 rising edge) 10 50 ns
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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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FEC Electrical Characteristics

13.3 MIl Async Inputs Signal Timing (MII_CRS, MII_COL)

Table 31 provides information on the MII async inputs signal timing.

Table 31. MIl Async Inputs Signal Timing

Num Characteristic Min Max Unit
M9 | MII_CRS, MII_COL minimum pulse width 1.5 — MIL_TX_CLK
period

Figure 74 shows the MII asynchronous inputs signal timing diagram.

MII_CRS, MII_COL

< >
I |

M9
Figure 74. MIl Async Inputs Timing Diagram

13.4 MIl Serial Management Channel Timing (MIl_MDIO, MII_MDC)

Table 32 provides information on the MII 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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Mechanical Data and Ordering Information

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

Package Type

Freq. (MHz) /
Temp. (Tj)

Package

Order Number

Ball grid array (continued)
ZP suffix—leaded

ZQ suffix—leaded

VR suffix—lead-free

80
0° to 95°C

ZP/izQ'

MPC855TZQ80D4
MPC860DEZQ80D4
MPC860DTZQ80D4
MPC860ENZQ80D4
MPC860SRZQ80D4
MPC860TZQ80D4
MPC860DPZQ80D4
MPC860PZQ80D4

Tape and Reel

MPC860PZQ80D4R2
MPC860PVR80D4R2

VR

MPC855TVR80D4
MPC860DEVR80D4
MPC860DPVR80D4
MPC860ENVR80D4
MPC860PVR80D4
MPC860SRVR80D4
MPC860TVR80D4

Ball grid array (CZP suffix)
CZP suffix—leaded

CZQ suffix—leaded

CVR suffix—lead-free

50
—40° to 95°C

ZP/zQ!

MPC855TCZQ50D4
MPC855TCVR50D4
MPC860DECZQ50D4
MPC860DTCZQ50D4
MPC860ENCZQ50D4
MPC860SRCZQ50D4
MPC860TCZQ50D4
MPC860DPCZQ50D4
MPC860PCZQ50D4

Tape and Reel

MPC855TCZQ50D4R2
MC860ENCVR50D4R2

CVR

MPC860DECVR50D4
MPC860DTCVR50D4
MPC860ENCVR50D4
MPC860PCVR50D4
MPC860SRCVR50D4
MPC860TCVR50D4

66
—40° to 95°C

ZP/izQ'

MPC855TCZQ66D4
MPC855TCVR66D4
MPC860ENCZQ66D4
MPC860SRCZQ66D4
MPC860TCZQ66D4
MPC860DPCZQ66D4
MPC860PCZQ66D4

CVR

MPC860DTCVR66D4
MPC860ENCVR66D4
MPC860PCVR66D4
MPC860SRCVR66D4
MPC860TCVR66D4

' The zP package is no longer recommended for use. The ZQ package replaces the ZP package.
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Mechanical Data and Ordering Information

NOTE: This is the top view of the device.
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Figure 76 shows the top view pinout of the PBGA package. For additional information, see the MPC860

PowerQUICC User s Manual, or the MPC855T User s Manual.

14.2 Pin Assignments

73

10

17 16 15 14 13 12
Figure 76. Pinout of the PBGA Package
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Mechanical Data and Ordering Information

Figure 78 shows the mechanical dimensions of the ZQ PBGA package.
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Dimensions and tolerance per ASME Y14.5M, 1994.
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Datum A, the seating plane, is defined by the spherical crowns of the solder balls.
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Figure 78. Mechanical Dimensions and Bottom Surface Nomenclature of the ZQ PBGA Package
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