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Maximum Tolerated Ratings

3 Maximum Tolerated Ratings
This section provides the maximum tolerated voltage and temperature ranges for the MPC860. Table 2 
provides the maximum ratings.

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 
maximum-rated voltages to this high-impedance circuit. Reliability of operation is enhanced if unused 
inputs are tied to an appropriate logic voltage level (for example, either GND or VDD).

Table 2. Maximum Tolerated Ratings
(GND = 0 V)

Rating Symbol Value Unit

Supply voltage1

1 The power supply of the device must start its ramp from 0.0 V.

VDDH –0.3 to 4.0 V

VDDL –0.3 to 4.0 V

KAPWR –0.3 to 4.0 V

VDDSYN –0.3 to 4.0 V

Input voltage2

2 Functional operating conditions are provided with the DC electrical specifications in Table 6. Absolute maximum ratings are 
stress ratings only; functional operation at the maxima is not guaranteed. Stress beyond those listed may affect device 
reliability or cause permanent damage to the device.
Caution: All inputs that tolerate 5 V cannot be more than 2.5 V greater than the supply voltage. This restriction applies to 
power-up and normal operation (that is, if the MPC860 is unpowered, voltage greater than 2.5 V must not be applied to its 
inputs).

Vin GND – 0.3 to VDDH V

Temperature3 (standard)

3 Minimum temperatures are guaranteed as ambient temperature, TA. Maximum temperatures are guaranteed as junction 
temperature, Tj.

TA(min) 0 °C

Tj(max) 95 °C

Temperature3 (extended) TA(min) –40 °C

Tj(max) 95 °C

Storage temperature range Tstg –55 to 150 °C
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B23 CLKOUT rising edge to CS negated GPCM 
read access, GPCM write access ACS = 00, 
TRLX = 0, and CSNT = 0

2.00 8.00 2.00 8.00 2.00 8.00 2.00 8.00 ns

B24 A(0:31) and BADDR(28:30) to CS asserted 
GPCM ACS = 10, TRLX = 0

5.58 — 4.25 — 3.00 — 1.79 — ns

B24a A(0:31) and BADDR(28:30) to CS asserted 
GPCM ACS = 11, TRLX = 0

13.15 — 10.50 — 8.00 — 5.58 — ns

B25 CLKOUT rising edge to OE, WE(0:3) 
asserted

— 9.00 — 9.00 — 9.00 — 9.00 ns

B26 CLKOUT rising edge to OE negated 2.00 9.00 2.00 9.00 2.00 9.00 2.00 9.00 ns

B27 A(0:31) and BADDR(28:30) to CS asserted 
GPCM ACS = 10, TRLX = 1

35.88 — 29.25 — 23.00 — 16.94 — ns

B27a A(0:31) and BADDR(28:30) to CS asserted 
GPCM ACS = 11, TRLX = 1

43.45 — 35.50 — 28.00 — 20.73 — ns

B28 CLKOUT rising edge to WE(0:3) negated 
GPCM write access CSNT = 0

— 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

7.58 14.33 6.25 13.00 5.00 11.75 3.80 10.54 ns

B28b CLKOUT falling edge to CS negated GPCM 
write access TRLX = 0, 1, CSNT = 1, 
ACS = 10, or ACS = 11, EBDF = 0

— 14.33 — 13.00 — 11.75 — 10.54 ns

B28c CLKOUT falling edge to WE(0:3) negated 
GPCM write access TRLX = 0, 1, CSNT = 1 
write access TRLX = 0, CSNT = 1, 
EBDF = 1

10.86 17.99 8.88 16.00 7.00 14.13 5.18 12.31 ns

B28d CLKOUT falling edge to CS negated GPCM 
write access TRLX = 0, 1, CSNT = 1, 
ACS = 10, or ACS = 11, EBDF = 1

— 17.99 — 16.00 — 14.13 — 12.31 ns

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

5.58 — 4.25 — 3.00 — 1.79 — ns

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

13.15 — 10.5 — 8.00 — 5.58 — ns

B29b CS negated to D(0:31), DP(0:3), High-Z 
GPCM write access, ACS = 00, TRLX = 0, 1, 
and CSNT = 0

5.58 — 4.25 — 3.00 — 1.79 — 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

13.15 — 10.5 — 8.00 — 5.58 — 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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B29d WE(0:3) negated to D(0:31), DP(0:3) High-Z 
GPCM write access, TRLX = 1, CSNT = 1, 
EBDF = 0

43.45 — 35.5 — 28.00 — 20.73 — ns

B29e CS negated to D(0:31), DP(0:3) High-Z 
GPCM write access, TRLX = 1, CSNT = 1, 
ACS = 10, or ACS = 11, EBDF = 0

43.45 — 35.5 — 28.00 — 29.73 — ns

B29f WE(0:3) negated to D(0:31), DP(0:3) High-Z 
GPCM write access, TRLX = 0, CSNT = 1, 
EBDF = 1

8.86 — 6.88 — 5.00 — 3.18 — ns

B29g CS negated to D(0:31), DP(0:3) High-Z 
GPCM write access, TRLX = 0, CSNT = 1, 
ACS = 10, or ACS = 11, EBDF = 1

8.86 — 6.88 — 5.00 — 3.18 — ns

B29h WE(0:3) negated to D(0:31), DP(0:3) High-Z 
GPCM write access, TRLX = 1, CSNT = 1, 
EBDF = 1

38.67 — 31.38 — 24.50 — 17.83 — ns

B29i CS negated to D(0:31), DP(0:3) High-Z 
GPCM write access, TRLX = 1, CSNT = 1, 
ACS = 10, or ACS = 11, EBDF = 1

38.67 — 31.38 — 24.50 — 17.83 — ns

B30 CS, WE(0:3) negated to A(0:31), 
BADDR(28:30) invalid GPCM write access 8

5.58 — 4.25 — 3.00 — 1.79 — ns

B30a WE(0:3) negated to A(0:31), BADDR(28:30) 
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

13.15 — 10.50 — 8.00 — 5.58 — ns

B30b WE(0:3) negated to A(0:31), invalid GPCM 
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

43.45 — 35.50 — 28.00 — 20.73 — ns

B30c WE(0:3) negated to A(0:31), BADDR(28:30) 
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 

8.36 — 6.38 — 4.50 — 2.68 — ns

B30d WE(0:3) negated to A(0:31), 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 = 1

38.67 — 31.38 — 24.50 — 17.83 — ns

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

1.50 6.00 1.50 6.00 1.50 6.00 1.50 6.00 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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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

13.15 — 10.50 — 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

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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Figure 9 provides the timing for the input data controlled by the UPM for data beats where DLT3 = 1 in 
the UPM RAM words. (This is only the case where data is latched on the falling edge of CLKOUT.)

Figure 9. Input Data Timing when Controlled by UPM in the Memory Controller and DLT3 = 1

Figure 10 through Figure 13 provide the timing for the external bus read controlled by various GPCM 
factors. 

Figure 10. External Bus Read Timing (GPCM Controlled—ACS = 00)
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Figure 15. External Bus Write Timing (GPCM Controlled—TRLX = 0 or 1, CSNT = 1)
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Figure 17 provides the timing for the external bus controlled by the UPM.

Figure 17. External Bus Timing (UPM Controlled Signals)
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Table 8 provides interrupt timing for the MPC860.

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

Figure 23. Interrupt Detection Timing for External Level Sensitive Lines

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

Figure 24. Interrupt Detection Timing for External Edge Sensitive Lines

Table 8. Interrupt Timing

Num Characteristic1

1 The timings I39 and I40 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 I41, I42, and I43 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.

All Frequencies
Unit

Min Max

I39 IRQx valid to CLKOUT rising edge (setup time) 6.00 — ns

I40 IRQx hold time after CLKOUT 2.00 — ns

I41 IRQx pulse width low 3.00 — ns

I42 IRQx pulse width high 3.00 — ns

I43 IRQx edge-to-edge time 4 × TCLOCKOUT — —

CLKOUT

IRQx

I39

I40

CLKOUT

IRQx

I41 I42

I43

I43
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Figure 25 provides the PCMCIA access cycle timing for the external bus read.

Figure 25. PCMCIA Access Cycle Timing External Bus Read
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Table 11 shows the debug port timing for the MPC860.

Figure 30 provides the input timing for the debug port clock.

Figure 30. Debug Port Clock Input Timing

Figure 31 provides the timing for the debug port.

Figure 31. Debug Port Timings

Table 11. Debug Port Timing

Num Characteristic
All Frequencies

Unit
Min Max

P61 DSCK cycle time 3 × TCLOCKOUT — —

P62 DSCK clock pulse width 1.25 × TCLOCKOUT — —

P63 DSCK rise and fall times 0.00 3.00 ns

P64 DSDI input data setup time 8.00 — ns

P65 DSDI data hold time 5.00 — ns

P66 DSCK low to DSDO data valid 0.00 15.00 ns

P67 DSCK low to DSDO invalid 0.00 2.00 ns
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D61

D61
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D62

D63
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Figure 34 provides the reset timing for the debug port configuration.

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

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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11 CPM Electrical Characteristics
This section provides the AC and DC electrical specifications for the communications processor module 
(CPM) of the MPC860.

11.1 PIP/PIO AC Electrical Specifications
Table 14 provides the PIP/PIO AC timings as shown in Figure 39 through Figure 43.

Figure 39. PIP Rx (Interlock Mode) Timing Diagram

Table 14. PIP/PIO Timing

Num Characteristic
All Frequencies

Unit
Min Max

21 Data-in setup time to STBI low 0 — ns

22 Data-in hold time to STBI high 2.5 – t31

1 t3 = Specification 23.

— CLK

23 STBI pulse width 1.5 — CLK

24 STBO pulse width 1 CLK – 5 ns — ns

25 Data-out setup time to STBO low 2 — CLK

26 Data-out hold time from STBO high 5 — CLK

27 STBI low to STBO low (Rx interlock) — 2 CLK

28 STBI low to STBO high (Tx interlock) 2 — CLK

29 Data-in setup time to clock high 15 — ns

30 Data-in hold time from clock high 7.5 — ns

31 Clock low to data-out valid (CPU writes data, control, or direction) — 25 ns

DATA-IN

STBI

23

24

22

STBO

27

21
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Figure 45. IDMA External Requests Timing Diagram

Figure 46. SDACK Timing Diagram—Peripheral Write, Externally-Generated TA

42 SDACK assertion delay from clock high — 12 ns

43 SDACK negation delay from clock low — 12 ns

44 SDACK negation delay from TA low — 20 ns

45 SDACK negation delay from clock high — 15 ns

46 TA assertion to rising edge of the clock setup time (applies to external TA) 7 — ns

Table 16. IDMA Controller Timing (continued)

Num Characteristic
All Frequencies

Unit
Min Max

41

40

DREQ
(Input)

CLKO
(Output)

DATA

42

46

43

CLKO
(Output)

TS
(Output)

R/W
(Output)

SDACK

TA
(Input)



MPC860 PowerQUICC Family Hardware Specifications, Rev. 10

Freescale Semiconductor 53
 

CPM Electrical Characteristics

Figure 54. SI Transmit Timing with Double Speed Clocking (DSC = 1)

L1TXD
(Output)

L1RCLK
(FE = 0, CE = 0)

(Input)

L1RCLK
(FE = 1, CE = 1)

(Input)

L1RSYNC
(Input)

L1ST(4–1)
(Output)

72

TFSD=0

75

73

74

78a

80

79

83a

82

L1CLKO
(Output)

84

BIT0

78

81



MPC860 PowerQUICC Family Hardware Specifications, Rev. 10

54 Freescale Semiconductor
 

CPM Electrical Characteristics

Figure 55. IDL Timing
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Figure 56 through Figure 58 show the NMSI timings.

Figure 56. SCC NMSI Receive Timing Diagram

Figure 57. SCC NMSI Transmit Timing Diagram
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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.

Figure 73 shows the MII transmit signal timing diagram.

Figure 73. MII Transmit Signal Timing Diagram

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

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

M6

MII_TX_CLK (Input)

MII_TXD[3:0] (Outputs)
MII_TX_EN
MII_TX_ER

M5

M7

M8

RMII_REFCLK
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14.2 Pin Assignments
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.

NOTE: This is the top view of the device.

Figure 76. Pinout of the PBGA Package
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14.3 Mechanical Dimensions of the PBGA Package
Figure 77 shows the mechanical dimensions of the ZP PBGA package.

Figure 77. Mechanical Dimensions and Bottom Surface Nomenclature of the ZP PBGA Package
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NOTE
1. Dimensions and tolerance per ASME Y14.5M, 1994.

2. Dimensions in millimeters.

3. Dimension b is the maximum solder ball diameter 
measured parallel to data C.

DIM MIN MAX
MILLIMETERS

A --- 2.05
0.50 0.70

A2 0.95 1.35
A3 0.70 0.90
b 0.60 0.90
D 25.00 BSC

D1 22.86 BSC
D2 22.40 22.60
e 1.27 BSC
E 25.00 BSC

E1 22.86 BSC
E2 22.40 22.60

A1
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