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Features

Figure 1. MPC862P/862T Block Diagram

SCC3 SCC4

Bus

System Interface Unit (SIU)

Embedded

Parallel I/O

Memory Controller

4
Timers

Interrupt
Controllers

8-Kbyte
Dual-Port RAM

16 
Serial
and

2
Independent

DMA
Channels

System Functions

Real-Time Clock

PCMCIA/ATA Interface

16-Kbyte*
Instruction Cache

32-Entry ITLB
Instruction MMU

8-Kbyte*
Data Cache

32-Entry DTLB
Data MMU

Instruction
Bus

Load/Store
Bus

Unified

4 Baud Rate
Generators

Parallel Interface Port
and UTOPIA

Internal
Bus Interface

Unit

External
Bus Interface

Unit

Timers

32-Bit RISC Controller
and Program

ROM

SCC1

Serial Interface

I2CSPISMC2SMC1SCC2

Time Slot Assigner

MPC8xx
Processor

Core

DMAs

FIFOs

10/100

MII

Base-T
Media Access

Time Slot Assigner

Control

Fast Ethernet
Controller
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Thermal Characteristics

4 Thermal Characteristics
Table 3 shows the thermal characteristics for the MPC862/857T/857DSL.

5 Power Dissipation
Table 4 provides power dissipation information. The modes are 1:1, where CPU and bus speeds are equal, 
and 2:1 mode, where CPU frequency is twice bus speed.

Table 3. MPC862/857T/857DSL Thermal Resistance Data

Rating Environment Symbol Value Unit

Junction to ambient 1 

1  Junction temperature is a function of on-chip power dissipation, package thermal resistance, mounting site 
(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, 
and board thermal resistance.

Natural Convection Single layer board (1s) RθJA
 2

2  Per SEMI G38-87 and JEDEC JESD51-2 with the single layer board horizontal.

37 °C/W

Four layer board (2s2p) RθJMA
 3

3  Per JEDEC JESD51-6 with the board horizontal.

23

Air flow (200 ft/min) Single layer board (1s) RθJMA
3 30

Four layer board (2s2p) RθJMA
3 19

Junction to board 4

4  Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature 
is measured on the top surface of the board near the package.

RθJB 13

Junction to case  5

5  Indicates the average thermal resistance between the die and the case top surface as measured by the cold 
plate method (MIL SPEC-883 Method 1012.1) with the cold plate temperature used for the case 
temperature. For exposed pad packages where the pad would be expected to be soldered, junction to case 
thermal resistance is a simulated value from the junction to the exposed pad without contact resistance.

RθJC 6

Junction to package top 6

6  Thermal characterization parameter indicating the temperature difference between package top and the 
junction temperature per JEDEC JESD51-2. 

Natural Convection ΨJT 2

Air flow (200 ft/min) ΨJT 2

Table 4. Power Dissipation (PD)

Die Revision Frequency Typical 1 Maximum 2 Unit

0
(1:1 Mode)

50 MHz 656 735 mW

66 MHz TBD TBD mW

A.1, B.0
(1:1 Mode)

50 MHz 630 760 mW

66 MHz 890 1000 mW
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DC Characteristics

NOTE
Values in Table 4 represent VDDL based power dissipation and do not include I/O
power dissipation over VDDH. I/O power dissipation varies widely by application
due to buffer current, depending on external circuitry.

6 DC Characteristics
Table 5 provides the DC electrical characteristics for the MPC862/857T/857DSL.

A.1, B.0
(2:1 Mode)

66 MHz 910 1060 mW

80 MHz 1.06 1.20 W

B.0
(2:1 Mode)

100 MHz 1.35 1.54 W

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

Table 5. DC Electrical Specifications  

Characteristic Symbol Min Max Unit

Operating voltage VDDH, VDDL, 
KAPWR, 
VDDSYN

3.135 3.465 V

KAPWR 
(power-down 

mode)

2.0 3.6 V

KAPWR
(all other 
operating 
modes)

VDDH – 0.4 VDDH V

Input High Voltage (all inputs except EXTAL and EXTCLK) VIH 2.0 5.5 V

Input Low Voltage 1 VIL GND 0.8 V

EXTAL, EXTCLK Input High Voltage VIHC 0.7*(VCC) VCC+0.3 V

Input Leakage Current, Vin = 5.5 V (Except TMS, TRST, 
DSCK and DSDI pins)

Iin — 100 µA

Input Leakage Current, Vin = 3.6 V (Except TMS, TRST, 
DSCK, and DSDI)

IIn — 10 µA

Input Leakage Current, Vin = 0 V (Except TMS, TRST, 
DSCK, and DSDI pins)

IIn — 10 µA

Input Capacitance 2 Cin — 20 pF

Output High Voltage, IOH = -2.0 mA, VDDH = 3.0 V
(Except XTAL, XFC, and Open drain pins)

VOH 2.4 — V

Table 4. Power Dissipation (PD) (continued)

Die Revision Frequency Typical 1 Maximum 2 Unit
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Bus Signal Timing

B27 A(0:31) and BADDR(28:30) to CS 
asserted GPCM ACS = 10, TRLX = 1 
(MIN = 1.25 x B1 - 2.00)

35.90 — 29.30 — 23.00 — 16.90 — ns

B27a A(0:31) and BADDR(28:30) to CS 
asserted GPCM ACS = 11, TRLX = 1 
(MIN = 1.50 x B1 - 2.00)

43.50 — 35.50 — 28.00 — 20.70 — ns

B28 CLKOUT rising edge to WE(0:3) 
negated GPCM write access CSNT 
= 0 (MAX = 0.00 x B1 + 9.00)

— 9.00 — 9.00 — 9.00 — 9.00 ns

B28a CLKOUT falling edge to WE(0:3) 
negated GPCM write access 
TRLX = 0, 1, CSNT = 1, EBDF = 0 
(MAX = 0.25 x B1 + 6.80)

7.60 14.30 6.30 13.00 5.00 11.80 3.80 10.50 ns

B28b CLKOUT falling edge to CS negated 
GPCM write access TRLX = 0,1, 
CSNT = 1 ACS = 10 or ACS = 11, 
EBDF = 0 (MAX = 0.25 x B1 + 6.80)

— 14.30 — 13.00 — 11.80 — 10.50 ns

B28c CLKOUT falling edge to WE(0:3) 
negated GPCM write access 
TRLX = 0, CSNT = 1 write access 
TRLX = 0,1, CSNT = 1, EBDF = 1 
(MAX = 0.375 x B1 + 6.6)

10.90 18.00 10.90 18.00 7.00 14.30 5.20 12.30 ns

B28d CLKOUT falling edge to CS negated 
GPCM write access TRLX = 0,1, 
CSNT = 1, ACS = 10, or ACS = 11, 
EBDF = 1 (MAX = 0.375 x B1 + 6.6)

— 18.00 — 18.00 — 14.30 — 12.30 ns

B29 WE(0:3) negated to D(0:31), DP(0:3) 
High-Z GPCM write access, CSNT 
= 0, EBDF = 0 (MIN = 0.25 x B1 - 2.00)

5.60 — 4.30 — 3.00 — 1.80 — ns

B29a WE(0:3) negated to D(0:31), DP(0:3) 
High-Z GPCM write access, TRLX = 0, 
CSNT = 1, EBDF = 0 (MIN = 0.50 x B1 
- 2.00)

13.20 — 10.50 — 8.00 — 5.60 — ns

B29b CS negated to D(0:31), DP(0:3), High 
Z GPCM write access, ACS = 00, 
TRLX = 0,1 & CSNT = 0 (MIN = 0.25 x 
B1 - 2.00)

5.60 — 4.30 — 3.00 — 1.80 — ns

B29c CS negated to D(0:31), DP(0:3) 
High-Z GPCM write access, TRLX = 0, 
CSNT = 1, ACS = 10, or ACS = 11 
EBDF = 0 (MIN = 0.50 x B1 - 2.00)

13.20 — 10.50 — 8.00 — 5.60 — ns

Table 7. Bus Operation Timings (continued)

Num Characteristic
33 MHz 40 MHz 50 MHz 66 MHz

Unit
Min Max Min Max Min Max Min Max
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Bus Signal Timing

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

Figure 26. PCMCIA Access Cycles Timing External Bus Read
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Bus Signal Timing

Table 11 shows the debug port timing for the MPC862/857T/857DSL.

Figure 31 provides the input timing for the debug port clock.

Figure 31. Debug Port Clock Input Timing

Figure 32 provides the timing for the debug port.

Figure 32. Debug Port Timings

Table 11. Debug Port Timing

Num Characteristic
All Frequencies

Unit
Min Max

D61 DSCK cycle time 3 x TCLOCKOUT -

D62 DSCK clock pulse width 1.25 x TCLOCKOUT -

D63 DSCK rise and fall times 0.00 3.00 ns

D64 DSDI input data setup time 8.00 ns

D65 DSDI data hold time 5.00 ns

D66 DSCK low to DSDO data valid 0.00 15.00 ns

D67 DSCK low to DSDO invalid 0.00 2.00 ns
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IEEE 1149.1 Electrical Specifications

Figure 35 provides the reset timing for the debug port configuration.

Figure 35. Reset Timing—Debug Port Configuration

10 IEEE 1149.1 Electrical Specifications
Table 13 provides the JTAG timings for the MPC862/857T/857DSL shown in Figure 36 though Figure 39.

 

Table 13. JTAG Timing

Num Characteristic
All Frequencies

Unit
Min Max

J82 TCK cycle time 100.00 — ns

J83 TCK clock pulse width measured at 1.5 V 40.00 — ns

J84 TCK rise 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

CLKOUT

SRESET

DSCK, DSDI

R70

R82

R80R80

R81 R81
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CPM Electrical Characteristics

Figure 57 through Figure 59 show the NMSI timings.

Figure 57. SCC NMSI Receive Timing Diagram

Figure 58. SCC NMSI Transmit Timing Diagram
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FEC Electrical Characteristics

13.1 MII Receive Signal Timing (MII_RXD[3:0], MII_RX_DV, MII_RX_ER, 
MII_RX_CLK)

The receiver functions correctly up to a MII_RX_CLK maximum frequency of 25MHz +1%. There is no 
minimum frequency requirement. In addition, the processor clock frequency must exceed the 
MII_RX_CLK frequency - 1%.

Table 29 provides information on the MII receive signal timing.

Figure 73 shows MII receive signal timing.

Figure 73. MII Receive Signal Timing Diagram

13.2 MII Transmit Signal Timing (MII_TXD[3:0], MII_TX_EN, 
MII_TX_ER, MII_TX_CLK)

The transmitter functions correctly up to a MII_TX_CLK maximum frequency of 25 MHz +1%. There is 
no minimum frequency requirement. In addition, the processor clock frequency must exceed the 
MII_TX_CLK frequency - 1%.

Table 30 provides information on the MII transmit signal timing.

Table 29. MII Receive Signal Timing

Num Characteristic Min Max Unit

M1 MII_RXD[3:0], MII_RX_DV, MII_RX_ER to MII_RX_CLK setup 5 � ns

M2 MII_RX_CLK to MII_RXD[3:0], MII_RX_DV, MII_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

Table 30. MII 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, MII_TX_ER valid � 25

M1 M2

MII_RX_CLK (input)

MII_RXD[3:0] (inputs)
MII_RX_DV
MII_RX_ER

M3

M4


