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Features

• 1.8-V core and 3.3-V I/O operation

• The MPC885/MPC880 comes in a 357-pin ball grid array (PBGA) package

The MPC885 block diagram is shown in Figure 1.

Figure 1. MPC885 Block Diagram
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Features

The MPC880 block diagram is shown in Figure 2.

Figure 2. MPC880 Block Diagram
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Thermal Characteristics

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).

4 Thermal Characteristics
Table 4 shows the thermal characteristics for the MPC885/MPC880.

Table 3. Operating Temperatures

Rating Symbol Value Unit

Temperature1 (standard)

1 Minimum temperatures are guaranteed as ambient temperature, TA. Maximum 
temperatures are guaranteed as junction temperature, TJ.

TA(min) 0 °C

TJ(max) 95 °C

Temperature (extended) TA(min) –40 °C

TJ(max) 100 °C

Table 4. MPC885/MPC880 Thermal Resistance Data

Rating Environment Symbol Value Unit

Junction-to-ambient1 

1 Junction temperature is a function of on-chip power dissipation, package thermal resistance, mounting site (board) 
temperature, ambient temperature, airflow, 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.

25

Airflow (200 ft/min) Single-layer board (1s) RθJMA
3 30

Four-layer board (2s2p) RθJMA
3 22

Junction-to-board4

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 17

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 10

Junction-to-package top6

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

Natural convection — ΨJT 2

Airflow (200 ft/min) — ΨJT 2
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Thermal Calculation and Measurement

7.2 Estimation with Junction-to-Case Thermal Resistance
Historically, thermal resistance has frequently been expressed as the sum of a junction-to-case thermal 
resistance and a case-to-ambient thermal resistance:

RθJA = RθJC + RθCA

where:

RθJA = junction-to-ambient thermal resistance (ºC/W)

RθJC = junction-to-case thermal resistance (ºC/W)

RθCA = case-to-ambient thermal resistance (ºC/W)

RθJC is device-related and cannot be influenced by the user. The user adjusts the thermal environment to 
affect the case-to-ambient thermal resistance, RθCA. For instance, the user can change the airflow around 
the device, add a heat sink, change the mounting arrangement on the printed-circuit board, or change the 
thermal dissipation on the printed-circuit board surrounding the device. This thermal model is most useful 
for ceramic packages with heat sinks where some 90% of the heat flows through the case and the heat sink 
to the ambient environment. For most packages, a better model is required.

7.3 Estimation with Junction-to-Board Thermal Resistance
A simple package thermal model that has demonstrated reasonable accuracy (about 20%) is a two-resistor 
model consisting of a junction-to-board and a junction-to-case thermal resistance. The junction-to-case 
covers the situation where a heat sink is used or where a substantial amount of heat is dissipated from the 
top of the package. The junction-to-board thermal resistance describes the thermal performance when most 
of the heat is conducted to the printed-circuit board. It has been observed that the thermal performance of 
most plastic packages and especially PBGA packages is strongly dependent on the board temperature; see 
Figure 4.

Figure 4. Effect of Board Temperature Rise on Thermal Behavior
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Bus Signal Timing

Table 9 provides the timings for the MPC885/MPC880 at 33-, 40-, 66-, and 80-MHz bus operation.

The timing for the MPC885/MPC880 bus shown assumes a 50-pF load for maximum delays and a 0-pF 
load for minimum delays. CLKOUT assumes a 100-pF load for maximum delays and a 50-pF load for 
minimum delays.

Table 7. Frequency Ranges for Standard Part Frequencies (1:1 Bus Mode)

Part Frequency
66 MHz 80 MHz

Min Max Min Max

Core frequency 40 66.67 40 80

Bus frequency 40 66.67 40 80

Table 8. Frequency Ranges for Standard Part Frequencies (2:1 Bus Mode)

Part Frequency
66 MHz 80 MHz 133 MHz

Min Max Min Max Min Max

Core frequency 40 66.67 40 80 40 133

Bus frequency 20 33.33 20 40 20 66

Table 9. Bus Operation Timings

Num Characteristic
33 MHz 40 MHz 66 MHz 80 MHz

Unit
Min Max Min Max Min Max Min Max

B1 Bus period (CLKOUT), see Table 7 — — — — — — — — ns

B1a EXTCLK to CLKOUT phase skew - If CLKOUT is 
an integer multiple of EXTCLK, then the rising 
edge of EXTCLK is aligned with the rising edge of 
CLKOUT.  For a non-integer multiple of EXTCLK, 
this synchronization is lost, and the rising edges of 
EXTCLK and CLKOUT have a continuously 
varying phase skew.

–2 +2 –2 +2 –2 +2 –2 +2 ns

B1b CLKOUT frequency jitter peak-to-peak — 1 — 1 — 1 — 1 ns

B1c Frequency jitter on EXTCLK — 0.50 — 0.50 — 0.50 — 0.50 %

B1d CLKOUT phase jitter peak-to-peak for 
OSCLK ≥ 15 MHz

— 4 — 4 — 4 — 4 ns

CLKOUT phase jitter peak-to-peak for 
OSCLK < 15 MHz

— 5 — 5 — 5 — 5 ns

B2 CLKOUT pulse width low (MIN = 0.4 × B1, 
MAX = 0.6 × B1)

12.1 18.2 10.0 15.0 6.1 9.1 5.0 7.5 ns

B3 CLKOUT pulse width high (MIN = 0.4 × B1, 
MAX = 0.6 × B1)

12.1 18.2 10.0 15.0 6.1 9.1 5.0 7.5 ns

B4 CLKOUT rise time — 4.00 — 4.00 — 4.00 — 4.00 ns
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Bus Signal Timing

B5 CLKOUT fall time — 4.00 — 4.00 — 4.00 — 4.00 ns

B7 CLKOUT to A(0:31), BADDR(28:30), RD/WR, 
BURST, D(0:31) output hold (MIN = 0.25 × B1)

7.60 — 6.30 — 3.80 — 3.13 — ns

B7a CLKOUT to TSIZ(0:1), REG, RSV, BDIP, PTR 
output hold (MIN = 0.25 × B1)

7.60 — 6.30 — 3.80 — 3.13 — ns

B7b CLKOUT to BR, BG, FRZ, VFLS(0:1), VF(0:2) 
IWP(0:2), LWP(0:1), STS output hold 
(MIN = 0.25 × B1)

7.60 — 6.30 — 3.80 — 3.13 — ns

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

— 13.80 — 12.50 — 10.00 — 9.43 ns

B8a CLKOUT to TSIZ(0:1), REG, RSV, AT(0:3) BDIP, 
PTR valid (MAX = 0.25 × B1 + 6.3)

— 13.80 — 12.50 — 10.00 — 9.43 ns

B8b CLKOUT to BR, BG, VFLS(0:1), VF(0:2), 
IWP(0:2), FRZ, LWP(0:1), STS valid 4 

(MAX = 0.25 × B1 + 6.3)

— 13.80 — 12.50 — 10.00 — 9.43 ns

B9 CLKOUT to A(0:31), BADDR(28:30), RD/WR, 
BURST, D(0:31), TSIZ(0:1), REG, RSV, AT(0:3), 
PTR High-Z (MAX = 0.25 × B1 + 6.3)

7.60 13.80 6.30 12.50 3.80 10.00 3.13 9.43 ns

B11 CLKOUT to TS, BB assertion 
(MAX = 0.25 × B1 + 6.0)

7.60 13.60 6.30 12.30 3.80 9.80 3.13 9.13 ns

B11a CLKOUT to TA, BI assertion (when driven by the 
memory controller or PCMCIA interface)
(MAX = 0.00 × B1 + 9.301)

2.50 9.30 2.50 9.30 2.50 9.30 2.50 9.30 ns

B12 CLKOUT to TS, BB negation 
(MAX = 0.25 × B1 + 4.8)

7.60 12.30 6.30 11.00 3.80 8.50 3.13 7.92 ns

B12a CLKOUT to TA, BI negation (when driven by the 
memory controller or PCMCIA interface) 
(MAX = 0.00 × B1 + 9.00)

2.50 9.00 2.50 9.00 2.50 9.00 2.5 9.00 ns

B13 CLKOUT to TS, BB High-Z (MIN = 0.25 × B1) 7.60 21.60 6.30 20.30 3.80 14.00 3.13 12.93 ns

B13a CLKOUT to TA, BI High-Z (when driven by the 
memory controller or PCMCIA interface) 
(MIN = 0.00 × B1 + 2.5)

2.50 15.00 2.50 15.00 2.50 15.00 2.5 15.00 ns

B14 CLKOUT to TEA assertion 
(MAX = 0.00 × B1 + 9.00)

2.50 9.00 2.50 9.00 2.50 9.00 2.50 9.00 ns

B15 CLKOUT to TEA High-Z (MIN = 0.00 × B1 + 2.50) 2.50 15.00 2.50 15.00 2.50 15.00 2.50 15.00 ns

B16 TA, BI valid to CLKOUT (setup time) 
(MIN = 0.00 × B1 + 6.00)

6.00 — 6.00 — 6.00 — 6 — ns

B16a TEA, KR, RETRY, CR valid to CLKOUT (setup 
time) (MIN = 0.00 × B1 + 4.5)

4.50 — 4.50 — 4.50 — 4.50 — ns

Table 9. Bus Operation Timings (continued)

Num Characteristic
33 MHz 40 MHz 66 MHz 80 MHz

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

Figure 12 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 12. Input Data Timing when Controlled by UPM in the Memory Controller and DLT3 = 1

Figure 13 through Figure 16 provide the timing for the external bus read controlled by various GPCM 
factors. 

Figure 13. External Bus Read Timing (GPCM Controlled—ACS = 00)
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Bus Signal Timing

Figure 16. External Bus Read Timing (GPCM Controlled—TRLX = 1, ACS = 10, ACS = 11)
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Bus Signal Timing

Figure 18. External Bus Write Timing (GPCM Controlled—TRLX = 0, CSNT = 1)
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Bus Signal Timing

Table 12 shows the PCMCIA port timing for the MPC885/MPC880.

Figure 31 provides the PCMCIA output port timing for the MPC885/MPC880.

Figure 31. PCMCIA Output Port Timing

Figure 32 provides the PCMCIA input port timing for the MPC885/MPC880.

Figure 32. PCMCIA Input Port Timing

Table 12. PCMCIA Port Timing

Num Characteristic
33 MHz 40 MHz 66 MHz 80 MHz

Unit
Min Max Min Max Min Max Min Max

P57 CLKOUT to OPx valid
(MAX = 0.00 × B1 + 19.00)

— 19.00 — 19.00 — 19.00 — 19.00 ns

P58 HRESET negated to OPx drive1 
(MIN = 0.75 × B1 + 3.00)

1 OP2 and OP3 only.

25.70 — 21.70 — 14.40 — 12.40 — ns

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

5.00 — 5.00 — 5.00 — 5.00 — ns

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

1.00 — 1.00 — 1.00 — 1.00 — ns

CLKOUT

HRESET

Output
Signals

OP2, OP3

P57

P58

CLKOUT

Input
Signals

P59

P60



MPC885/MPC880 PowerQUICC Hardware Specifications, Rev. 7

Freescale Semiconductor 41
 

Bus Signal Timing

Table 13 shows the debug port timing for the MPC885/MPC880.

Figure 33 provides the input timing for the debug port clock.

Figure 33. Debug Port Clock Input Timing

Figure 34 provides the timing for the debug port.

Figure 34. Debug Port Timings

Table 13. Debug Port Timing

Num Characteristic
All Frequencies

Unit
Min Max

D61 DSCK cycle time 3 × TCLOCKOUT — —

D62 DSCK clock pulse width 1.25 × 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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Bus Signal Timing

Table 14 shows the reset timing for the MPC885/MPC880.

Table 14. Reset Timing

Num Characteristic
33 MHz 40 MHz 66 MHz 80 MHz

Unit
Min Max Min Max Min Max Min Max

R69 CLKOUT to HRESET high impedance 
(MAX = 0.00 × B1 + 20.00)

— 20.00 — 20.00 — 20.00 — 20.00 ns

R70 CLKOUT to SRESET high impedance 
(MAX = 0.00 × B1 + 20.00)

— 20.00 — 20.00 — 20.00 — 20.00 ns

R71 RSTCONF pulse width 
(MIN = 17.00 × B1)

515.20 — 425.00 — 257.60 — 212.50 — ns

R72 — — — — — — — — — —

R73 Configuration data to HRESET rising 
edge setup time 
(MIN = 15.00 × B1 + 50.00)

504.50 — 425.00 — 277.30 — 237.50 — ns

R74 Configuration data to RSTCONF rising 
edge setup time 
(MIN = 0.00 × B1 + 350.00)

350.00 — 350.00 — 350.00 — 350.00 — ns

R75 Configuration data hold time after 
RSTCONF negation 
(MIN = 0.00 × B1 + 0.00)

0.00 — 0.00 — 0.00 — 0.00 — ns

R76 Configuration data hold time after 
HRESET negation 
(MIN = 0.00 × B1 + 0.00)

0.00 — 0.00 — 0.00 — 0.00 — ns

R77 HRESET and RSTCONF asserted to 
data out drive 
(MAX = 0.00 × B1 + 25.00)

— 25.00 — 25.00 — 25.00 — 25.00 ns

R78 RSTCONF negated to data out high 
impedance (MAX = 0.00 × B1 + 25.00)

— 25.00 — 25.00 — 25.00 — 25.00 ns

R79 CLKOUT of last rising edge before chip 
three-states HRESET to data out high 
impedance (MAX = 0.00 × B1 + 25.00)

— 25.00 — 25.00 — 25.00 — 25.00 ns

R80 DSDI, DSCK setup (MIN = 3.00 × B1) 90.90 — 75.00 — 45.50 — 37.50 — ns

R81 DSDI, DSCK hold time 
(MIN = 0.00 × B1 + 0.00)

0.00 — 0.00 — 0.00 — 0.00 — ns

R82 SRESET negated to CLKOUT rising 
edge for DSDI and DSCK sample 
(MIN = 8.00 × B1)

242.40 — 200.00 — 121.20 — 100.00 — ns
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CPM Electrical Characteristics

Figure 49. SDACK Timing Diagram—Peripheral Write, Externally-Generated TA

Figure 50. SDACK Timing Diagram—Peripheral Write, Internally-Generated TA

DATA

42

46

43

CLKO
(Output)

TS
(Output)

R/W
(Output)

SDACK

TA
(Input)

DATA

42 44

CLKO
(Output)

TS
(Output)

R/W
(Output)

TA
(Output)

SDACK



MPC885/MPC880 PowerQUICC Hardware Specifications, Rev. 7

54 Freescale Semiconductor
 

CPM Electrical Characteristics

Figure 54. SI Receive Timing Diagram with Normal Clocking (DSC = 0)
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CPM Electrical Characteristics

Figure 61. HDLC Bus Timing Diagram

12.8 Ethernet Electrical Specifications
Table 24 provides the Ethernet timings as shown in Figure 62 through Figure 64.

Table 24. Ethernet Timing

Num Characteristic
All Frequencies

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 period1 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 period1 99 101 ns

131 TXD1 active delay (from TCLK1 rising edge) — 50 ns

132 TXD1 inactive delay (from TCLK1 rising edge) 6.5 50 ns

133 TENA active delay (from TCLK1 rising edge) 10 50 ns

TCLK1

CTS1
(Echo Input)

102

100

104

TxD1
(Output)

102 101

RTS1
 (Output)
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104107
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CPM Electrical Characteristics

12.11 SPI Slave AC Electrical Specifications
Table 27 provides the SPI slave timings as shown in Figure 68 and Figure 69.

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

Table 27. SPI Slave Timing

Num Characteristic
All Frequencies

Unit
Min Max

170 Slave cycle time 2 — tcyc

171 Slave enable lead time 15 — ns

172 Slave enable lag time 15 — ns

173 Slave clock (SPICLK) high or low time 1 — tcyc

174 Slave sequential transfer delay (does not require deselect) 1 — tcyc

175 Slave data setup time (inputs) 20 — ns

176 Slave data hold time (inputs) 20 — ns

177 Slave access time — 50 ns
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(Input)
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(Input)
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(Output)

180

Data

181182173
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(Input)
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UTOPIA AC Electrical Specifications

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 
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USB Electrical Characteristics

14 USB Electrical Characteristics
This section provides the AC timings for the USB interface.

14.1 USB Interface AC Timing Specifications
The USB Port uses the transmit clock on SCC1. Table 33 lists the USB interface timings.

15 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). Also, MII signals use TTL signal levels compatible with devices operating at either 5.0 or 
3.3 V.

15.1 MII and Reduced MII Receive Signal Timing
The receiver functions correctly up to a MII_RX_CLK maximum frequency of 25 MHz + 1%. The 
reduced MII (RMII) receiver functions correctly up to a RMII_REFCLK maximum frequency of 
50 MHz + 1%. There is no minimum frequency requirement. In addition, the processor clock frequency 
must exceed the MII_RX_CLK frequency – 1%.

Table 34 provides information on the MII and RMII receive signal timing.

Table 33. USB Interface AC Timing Specifications

Name Characteristic
All Frequencies

Unit
Min Max

US1 USBCLK frequency of operation1

Low speed
Full speed

1 USBCLK accuracy should be ±500 ppm or better. USBCLK may be stopped to conserve power.

6
48

MHz
MHz

US4 USBCLK duty cycle (measured at 1.5 V) 45 55 %

Table 34. MII Receive Signal Timing

Num Characteristic Min Max Unit

M1 MII_RXD[3:0], MII_RX_DV, MII_RX_ERR 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

M1_RMII RMII_RXD[1:0], RMII_CRS_DV, RMII_RX_ERR to RMII_REFCLK 
setup

4 — ns

M2_RMII RMII_REFCLK to RMII_RXD[1:0], RMII_CRS_DV, RMII_RX_ERR 
hold

2 — ns
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16 Mechanical Data and Ordering Information
Table 38 identifies the available packages and operating frequencies for the MPC885/MPC880 derivative 
devices.

 

Table 38. Available MPC885/MPC880 Packages/Frequencies

Package Type Temperature (Tj) Frequency (MHz) Order Number

Plastic ball grid array 
ZP suffix — Leaded
VR suffix — Lead-Free are available as needed

0°C to 95°C 66 KMPC885ZP66
KMPC880ZP66
MPC885ZP66
MPC880ZP66

80 KMPC885ZP80
KMPC880ZP80
MPC885ZP80
MPC880ZP80

133 KMPC885ZP133
KMPC880ZP133
MPC885ZP133
MPC880ZP133

Plastic ball grid array 
CZP suffix — Leaded
CVR suffix — Lead-Free are available as needed

-40°C to 100°C 66 KMPC885CZP66
KMPC880CZP66
MPC885CZP66
MPC880CZP66

133 KMPC885CZP133
KMPC880CZP133
MPC885CZP133
MPC880CZP133
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WE0, BS_B0, IORD B18 Output

WE1, BS_B1, IOWR E16 Output

WE2, BS_B2, PCOE C17 Output

WE3, BS_B3, PCWE B19 Output

BS_A[0:3] D17, C18, C19, F16 Output

GPL_A0, GPL_B0 B17 Output

OE, GPL_A1, GPL_B1 A18 Output

GPL_A[2:3], GPL_B[2:3], 
CS[2:3]

D16, A17 Output

UPWAITA, GPL_A4 B13 Bidirectional

UPWAITB, GPL_B4 A14 Bidirectional

GPL_A5 C13 Output

PORESET B3 Input

RSTCONF D4 Input

HRESET B4 Open-drain

SRESET A3 Open-drain

XTAL A4 Analog output

EXTAL D5 Analog input (3.3 V only)

CLKOUT G4 Output

EXTCLK A5 Input (3.3 V only)

TEXP C4 Output

ALE_A B7 Output

CE1_A B15 Output

CE2_A C15 Output

WAIT_A, SOC_Split1 A2 Input

WAIT_B C3 Input

IP_A0, UTPB_Split01 B1 Input

IP_A1, UTPB_Split11 C1 Input

IP_A2, IOIS16_A, 
UTPB_Split21

F4 Input

IP_A3, UTPB_Split31 E3 Input

IP_A4, UTPB_Split41 D2 Input

IP_A5, UTPB_Split51 D1 Input

IP_A6, UTPB_Split61 E2 Input

IP_A7, UTPB_Split71 D3 Input

Table 39. Pin Assignments (continued)

Name Pin Number Type


