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Features

• The MPC862/857T/857DSL provides enhanced ATM functionality over that of the MPC860SAR. 
The MPC862/857T/857DSL adds major new features available in “enhanced SAR” (ESAR) mode, 
including the following:

— Improved operation, administration and maintenance (OAM) support

— OAM performance monitoring (PM) support

— Multiple APC priority levels available to support a range of traffic pace requirements

— ATM port-to-port switching capability without the need for RAM-based microcode

— Simultaneous MII (10/100Base-T) and UTOPIA (half-duplex) capability

— Optional statistical cell counters per PHY

— UTOPIA level 2 compliant interface with added FIFO buffering to reduce the total cell 
transmission time. (The earlier UTOPIA level 1 specification is also supported.)

— Multi-PHY support on the MPC857T

— Four PHY support on the MPC857DSL

— Parameter RAM for both SPI and I2C can be relocated without RAM-based microcode

— Supports full-duplex UTOPIA both master (ATM side) and slave (PHY side) operation using 
a “split” bus

— AAL2/VBR functionality is ROM-resident

• Up to 32-bit data bus (dynamic bus sizing for 8, 16, and 32 bits)

• 32 address lines

• Memory controller (eight banks)

— Contains complete dynamic RAM (DRAM) controller

— Each bank can be a chip select or RAS to support a DRAM bank

— Up to 30 wait states programmable per memory bank

— Glueless interface to Page mode/EDO/SDRAM, SRAM, EPROMs, flash EPROMs, and other 
memory devices.

— DRAM controller programmable to support most size and speed memory interfaces

— Four CAS lines, four WE lines, one OE line

— Boot chip-select available at reset (options for 8-, 16-, or 32-bit memory)

— Variable block sizes (32 Kbyte–256 Mbyte)

— Selectable write protection

— On-chip bus arbitration logic

• General-purpose timers

— Four 16-bit timers cascadable to be two 32-bit timers 

— Gate mode can enable/disable counting

— Interrupt can be masked on reference match and event capture

• Fast Ethernet controller (FEC)

— Simultaneous MII (10/100Base-T) and UTOPIA operation when using the UTOPIA 
multiplexed bus.
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Features

Figure 1. MPC862P/862T Block Diagram
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Maximum Tolerated Ratings

Figure 2. MPC857T/MPC857DSL Block Diagram

3 Maximum Tolerated Ratings
This section provides the maximum tolerated voltage and temperature ranges for the 
MPC862/857T/857DSL. Table 2 provides the maximum ratings.
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*The MPC857DSL does not contain SMC2 nor the Time Slot Assigner, and provides eight SDMA controllers.
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Bus Signal Timing

Table 7 provides the bus operation timing for the MPC862/857T/857DSL at 33 MHz, 40 Mhz, 50 MHz 
and 66 Mhz. 

The timing for the MPC862/857T/857DSL bus shown assumes a 50-pF load for maximum delays and a 
0-pF load for minimum delays.

Table 7. Bus Operation Timings

Num Characteristic
33 MHz 40 MHz 50 MHz 66 MHz

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

B1a EXTCLK to CLKOUT phase skew 
(EXTCLK > 15 MHz and MF <= 2) 

-0.90 0.90 -0.90 0.90 -0.90 0.90 -0.90 0.90 ns

B1b EXTCLK to CLKOUT phase skew 
(EXTCLK > 10 MHz and MF < 10)

-2.30 2.30 -2.30 2.30 -2.30 2.30 -2.30 2.30 ns

B1c CLKOUT phase jitter (EXTCLK > 15 
MHz and MF <= 2)  1

-0.60 0.60 -0.60 0.60 -0.60 0.60 -0.60 0.60 ns

B1d CLKOUT phase jitter1 -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) 1

— 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  2 — 0.50 — 0.50 — 0.50 — 0.50 %

B2 CLKOUT pulse width low (MIN = 0.040 
x B1)

12.10 — 10.00 — 8.00 — 6.10 — ns

B3 CLKOUT width high (MIN = 0.040 x 
B1)

12.10 — 10.00 — 8.00 — 6.10 — ns

B4 CLKOUT rise time 3 (MAX = 0.00 x B1 
+ 4.00)

— 4.00 — 4.00 — 4.00 — 4.00 ns

B533 CLKOUT fall time3 (MAX = 0.00 x B1 + 
4.00)

— 4.00 — 4.00 — 4.00 — 4.00 ns

B7 CLKOUT to A(0:31), BADDR(28:30), 
RD/WR, BURST, D(0:31), DP(0:3) 
invalid (MIN = 0.25 x B1)

7.60 — 6.30 — 5.00 — 3.80 — ns

B7a CLKOUT to TSIZ(0:1), REG, RSV, 
AT(0:3), BDIP, PTR invalid (MIN = 0.25 
x B1)

7.60 — 6.30 — 5.00 — 3.80 — ns

B7b CLKOUT to BR, BG, FRZ, VFLS(0:1), 
VF(0:2) IWP(0:2), LWP(0:1), STS 
invalid  4 (MIN = 0.25 x B1)

7.60 — 6.30 — 5.00 — 3.80 — ns

B8 CLKOUT to A(0:31), BADDR(28:30) 
RD/WR, BURST, D(0:31), DP(0:3) 
valid (MAX = 0.25 x B1 + 6.3)

7.60 13.80 6.30 12.50 5.00 11.30 3.80 10.00 ns
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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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B32c CLKOUT rising edge to BS valid - as 
requested by control bit BST3 in the 
corresponding word in the UPM 
(MAX = 0.25 x B1 + 6.80)

7.60 14.30 6.30 13.00 5.00 11.80 3.80 10.50 ns

B32d CLKOUT falling edge to BS valid- as 
requested by control bit BST1 in the 
corresponding word in the UPM, 
EBDF = 1 (MAX = 0.375 x B1 + 6.60)

9.40 18.00 7.60 16.00 13.30 14.10 11.30 12.30 ns

B33 CLKOUT falling edge to GPL valid - as 
requested by control bit GxT4 in the 
corresponding word in the UPM 
(MAX = 0.00 x B1 + 6.00)

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 the UPM 
(MAX = 0.25 x B1 + 6.80)

7.60 14.30 6.30 13.00 5.00 11.80 3.80 10.50 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 the 
UPM (MIN = 0.25 x B1 - 2.00)

5.60 — 4.30 — 3.00 — 1.80 — 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 the 
UPM (MIN = 0.50 x B1 - 2.00)

13.20 — 10.50 — 8.00 — 5.60 — ns

B34b A(0:31), BADDR(28:30), and D(0:31) 
to CS valid - as requested by CST2 in 
the corresponding word in UPM 
(MIN = 0.75 x B1 - 2.00)

20.70 — 16.70 — 13.00 — 9.40 — ns

B35 A(0:31), BADDR(28:30) to CS valid - 
as requested by control bit BST4 in the 
corresponding word in the UPM 
(MIN = 0.25 x B1 - 2.00)

5.60 — 4.30 — 3.00 — 1.80 — ns

B35a A(0:31), BADDR(28:30), and D(0:31) 
to BS valid - As Requested by BST1 in 
the corresponding word in the UPM 
(MIN = 0.50 x B1 - 2.00)

13.20 — 10.50 — 8.00 — 5.60 — ns

B35b A(0:31), BADDR(28:30), and D(0:31) 
to BS valid - as requested by control bit 
BST2 in the corresponding word in the 
UPM (MIN = 0.75 x B1 - 2.00)

20.70 — 16.70 — 13.00 — 9.40 — ns

B36 A(0:31), BADDR(28:30), and D(0:31) 
to GPL valid as requested by control 
bit GxT4 in the corresponding word in 
the UPM (MIN = 0.25 x B1 - 2.00)

5.60 — 4.30 — 3.00 — 1.80 — 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 6 provides the timing for the synchronous output signals.

Figure 6. Synchronous Output Signals Timing

Figure 7 provides the timing for the synchronous active pull-up and open-drain output signals.

Figure 7. Synchronous Active Pull-Up Resistor and Open-Drain Outputs
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Bus Signal Timing

Figure 8 provides the timing for the synchronous input signals.

Figure 8. Synchronous Input Signals Timing

Figure 9 provides normal case timing for input data. It also applies to normal read accesses under the 
control of the UPM in the memory controller.

Figure 9. Input Data Timing in Normal Case
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Bus Signal Timing

Figure 14. External Bus Read Timing (GPCM Controlled—TRLX = 1, 
ACS = 10, ACS = 11)
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Bus Signal Timing

Figure 17. External Bus Write Timing (GPCM Controlled—TRLX = 0,1, CSNT = 1)
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Bus Signal Timing

Figure 18 provides the timing for the external bus controlled by the UPM.

Figure 18. External Bus Timing (UPM Controlled Signals)
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Bus Signal Timing

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

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

Figure 20 provides the timing for the asynchronous negated UPWAIT signal controlled by the UPM.

Figure 20. Asynchronous UPWAIT Negated Detection in UPM Handled 
Cycles Timing
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Bus Signal Timing

Table 10 shows the PCMCIA port timing for the MPC862/857T/857DSL.

Figure 29 provides the PCMCIA output port timing for the MPC862/857T/857DSL.

Figure 29. PCMCIA Output Port Timing

Figure 30 provides the PCMCIA output port timing for the MPC862/857T/857DSL.

Figure 30. PCMCIA Input Port Timing

Table 10. PCMCIA Port Timing

Num Characteristic
33 MHz 40 MHz 50 MHz 66 MHz

Unit
Min Max Min Max Min Max Min Max

P57
CLKOUT to OPx Valid (MAX = 0.00 x 
B1 + 19.00)

— 19.00 — 19.00 — 19.00 — 19.00 ns

P58
HRESET negated to OPx drive 1

(MIN = 0.75 x B1 + 3.00)

1  OP2 and OP3 only.

25.70 — 21.70 — 18.00 — 14.40 — ns

P59
IP_Xx valid to CLKOUT rising edge 
(MIN = 0.00 x B1 + 5.00)

5.00 — 5.00 — 5.00 — 5.00 — ns

P60
CLKOUT rising edge to IP_Xx invalid 
(MIN = 0.00 x B1 + 1.00)

1.00 — 1.00 — 1.00 — 1.00 — ns
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CPM Electrical Characteristics

Figure 44. Parallel I/O Data-In/Data-Out Timing Diagram

11.2 Port C Interrupt AC Electrical Specifications
Table 15 provides the timings for port C interrupts.

Figure 45 shows the port C interrupt detection timing.

Figure 45. Port C Interrupt Detection Timing

11.3 IDMA Controller AC Electrical Specifications
Table 16 provides the IDMA controller timings as shown in Figure 46 though Figure 49.

Table 15. Port C Interrupt Timing

Num Characteristic
33.34 MHz

Unit
Min Max

35 Port C interrupt pulse width low (edge-triggered mode) 55 — ns

36 Port C interrupt minimum time between active edges 55 — ns

Table 16. IDMA Controller Timing

Num Characteristic
All Frequencies

Unit
Min Max

40 DREQ setup time to clock high 7 — ns

41 DREQ hold time from clock high 3 — ns

42 SDACK assertion delay from clock high — 12 ns
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CPM Electrical Characteristics

Figure 56. IDL Timing
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CPM Electrical Characteristics

Figure 68. SPI Slave (CP = 0) Timing Diagram

Figure 69. SPI Slave (CP = 1) Timing Diagram
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FEC Electrical Characteristics

Figure 71 shows signal timings during UTOPIA receive operations.

Figure 71. UTOPIA Receive Timing

Figure 72 shows signal timings during UTOPIA transmit operations.

Figure 72. UTOPIA Transmit Timing 

13 FEC Electrical Characteristics
This section provides the AC electrical specifications for the Fast Ethernet controller (FEC). Note that the 
timing specifications for the MII signals are independent of system clock frequency (part speed 
designation). Furthermore, MII signals use TTL signal levels compatible with devices operating at either 
5.0 or 3.3 V.

UtpClk

UTPB

RxEnb       

U1

3

2

SOC
4

RxClav

PHREQn

3 4

HighZ at MPHY HighZ at MPHY

U1

U5

U3 U4

U4U3

U2

UtpClk

UTPB

TxEnb       

1

2

SOC

5

TxClav

PHSELn

3 4

5

HighZ at MPHY HighZ at MPHY

U1 U1

U5

U5

U2

U3 U4



MPC862/857T/857DSL PowerQUICC™ Family Hardware Specifications, Rev. 3

72 Freescale Semiconductor
 

Mechanical Data and Ordering Information

Figure 76 shows the MII serial management channel timing diagram.

Figure 76. MII Serial Management Channel Timing Diagram

14 Mechanical Data and Ordering Information
Table 33 provides information on the MPC862/857T/857DSL derivative devices.

Table 32. MII Serial Management Channel Timing

Num Characteristic Min Max Unit

M10 MII_MDC falling edge to MII_MDIO output invalid (minimum 
propagation delay)

0 — ns

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% MII_MDC period

Table 33. MPC862/857T/857DSL Derivatives

Device
Number

of 
SCCs 1

Ethernet 
Support

Multi-Channel
HDLC Support

ATM Support
Cache Size

Instruction Data

MPC862T Four  10/100 Mbps Yes Yes 4 Kbytes 4 Kbytes

MPC862P Four  10/100 Mbps Yes Yes 16 Kbytes 8 Kbytes

M11

MII_MDC (output)

MII_MDIO (output)

M12 M13

MII_MDIO (input)

M10

M14

MM15
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GPL_A5 D3 Output

PORESET R2 Input

RSTCONF P3 Input

HRESET N4 Open-drain

SRESET P2 Open-drain

XTAL P1 Analog Output

EXTAL N1 Analog Input (3.3 V only)

XFC T2 Analog Input

CLKOUT W3 Output

EXTCLK N2 Input (3.3 V only)

TEXP N3 Output

ALE_A
MII-TXD1

K2 Output

CE1_A
MII-TXD2

B3 Output

CE2_A
MII-TXD3

A3 Output

WAIT_A
SOC_Split2

R3 Input

WAIT_B R4 Input

IP_A0
UTPB_Split02

MII-RXD3

T5 Input

IP_A1
UTPB_Split12

MII-RXD2

T4 Input

IP_A2
IOIS16_A
UTPB_Split22

MII-RXD1

U3 Input

IP_A3
UTPB_Split32

MII-RXD0

W2 Input

IP_A4
UTPB_Split42

MII-RXCLK

U4 Input

IP_A5
UTPB_Split52

MII-RXERR

 U5 Input

Table 35. Pin Assignments (continued)

Name Pin Number Type
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Document Revision History

15 Document Revision History
Table 36 lists significant changes between revisions of this document.

Table 36. Document Revision History

Rev. No. Date Substantive Changes

0 2001 Initial revision

0.1 9/2001 Change extended temperature from 95 to 105

0.2 11/2001 Revised for new template, changed Table 7 B23 max value @ 66 MHz from 2 ns to 8 ns.

0.3 4/2002  • Timing modified and equations added, for Rev. A and B devices. 
 • Modified power numbers and temperature ranges. Added ESAR UTOPIA timing.

1.0 9/2002  • Specification changed to include the MPC857T and MPC857DSL.
 • Changed maximum operating frequency from 80 MHz to 100 MHz.
 • Removed MPC862DP, DT, and SR derivatives and part numbers.
 • Corrected power dissipation numbers.
 • Changed UTOPIA maximum frequency from 50 MHz to 33 MHz.
 • Changed part number ordering information to Rev. B devices only.
 • To maximum ratings for temperature, added frequency ranges.

1.1 5/2003 Changed SPI Master Timing Specs. 162 and 164

1.2 8/2003  • Changed B28a through B28d and B29b to show that TRLX can be 0 or 1.
 • Non-technical reformatting

2.0 11/2004  • Added a table footnote to Table 5 DC Electrical Specifications about meeting the VIL Max 
of the I2C Standard.

 • Updated document template.

3.0 2/2006  • Changed Tj from 95C to 105C in table 34


