
NXP USA Inc. - MPC860DPCVR66D4 Datasheet

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, making them indispensable in
modern technology. In consumer electronics, they power
devices such as smartphones, tablets, and smart home
appliances, enabling advanced features and connectivity.
In the automotive industry, embedded microprocessors are
critical for engine control units (ECUs), infotainment
systems, and advanced driver-assistance systems (ADAS).
Industrial automation relies on these microprocessors for
controlling machinery, managing production lines, and
ensuring safety protocols. Medical devices, including
diagnostic equipment and patient monitoring systems,
depend on embedded microprocessors for accurate data
processing and reliable performance. Additionally,
embedded microprocessors are used in
telecommunications, aerospace, and defense applications,
where precision and dependability are paramount.

Common Subcategories of Embedded -
Microprocessors

Embedded microprocessors can be categorized into
several common subcategories based on their
architecture, performance, and intended application.
These include:

General-Purpose Microprocessors: Designed for
a wide range of applications, offering a balance of
performance and flexibility.

Application-Specific Integrated Circuits
(ASICs): Custom-designed for specific tasks,
providing optimal performance for particular
applications.

Digital Signal Processors (DSPs): Specialized for
real-time signal processing tasks, ideal for audio,
video, and communication systems.

System on Chip (SoC): Integrates the
microprocessor with other system components, such
as memory and peripherals, on a single chip for
compact and efficient designs.

Types of Embedded - Microprocessors

Details

Product Status Obsolete

Core Processor MPC8xx

Number of Cores/Bus Width 1 Core, 32-Bit

Speed 66MHz

Co-Processors/DSP Communications; CPM

RAM Controllers DRAM

Graphics Acceleration No

Display & Interface Controllers -

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

SATA -

USB -

Voltage - I/O 3.3V

Operating Temperature -40°C ~ 95°C (TA)

Security Features -

Package / Case 357-BBGA

Supplier Device Package 357-PBGA (25x25)

Purchase URL https://www.e-xfl.com/product-detail/nxp-semiconductors/mpc860dpcvr66d4

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/mpc860dpcvr66d4-4473202
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors
https://www.e-xfl.com/product/filter/embedded-microprocessors


MPC860 PowerQUICC Family Hardware Specifications, Rev. 10

Freescale Semiconductor 3
 

Features

2 Features
The following list summarizes the key MPC860 features:

• Embedded single-issue, 32-bit core (implementing the Power Architecture technology) with 
thirty-two 32-bit general-purpose registers (GPRs)
— The core performs branch prediction with conditional prefetch without conditional execution.
— 4- or 8-Kbyte data cache and 4- or 16-Kbyte instruction cache (see Table 1)

– 16-Kbyte instruction caches are four-way, set-associative with 256 sets; 4-Kbyte instruction 
caches are two-way, set-associative with 128 sets.

– 8-Kbyte data caches are two-way, set-associative with 256 sets; 4-Kbyte data caches are 
two-way, set-associative with 128 sets.

– Cache coherency for both instruction and data caches is maintained on 128-bit (4-word) 
cache blocks.

– Caches are physically addressed, implement a least recently used (LRU) replacement 
algorithm, and are lockable on a cache block basis.

— MMUs with 32-entry TLB, fully-associative instruction, and data TLBs
— MMUs support multiple page sizes of 4-, 16-, and 512-Kbytes, and 8-Mbytes; 16 virtual 

address spaces and 16 protection groups
— Advanced on-chip-emulation debug mode

• Up to 32-bit data bus (dynamic bus sizing for 8, 16, and 32 bits)
• 32 address lines
• Operates at up to 80 MHz
• 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 15 wait states programmable per memory bank
— Glueless interface to DRAM, SIMMS, SRAM, EPROM, Flash EPROM, and other memory 

devices
— DRAM controller programmable to support most size and speed memory interfaces
— Four CAS lines, four WE lines, and one OE line
— Boot chip-select available at reset (options for 8-, 16-, or 32-bit memory)
— Variable block sizes (32 Kbytes to 256 Mbytes)
— Selectable write protection
— On-chip bus arbitration logic

• General-purpose timers
— Four 16-bit timers or two 32-bit timers
— Gate mode can enable/disable counting
— Interrupt can be masked on reference match and event capture.
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Thermal Characteristics

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

Figure 1. Undershoot/Overshoot Voltage for VDDH and VDDL

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

GND
GND – 0.3 V

GND – 0.7 V
Not to Exceed 10%

VDDH/VDDL + 20%

VDDH/VDDL

VDDH/VDDL + 5%

of tinterface
1

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

VIH

VIL

Note:
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Thermal Characteristics

Table 4 shows the thermal characteristics for the MPC860.
Table 4. MPC860 Thermal Resistance Data

Rating Environment Symbol
ZP

MPC860P
ZQ / VR

MPC860P
Unit

Mold Compound Thickness 0.85 1.15 mm

Junction-to-ambient 1

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.

34 34 °C/W

Four-layer board (2s2p) RθJMA
3

3 Per JEDEC JESD51-6 with the board horizontal.

22 22

Airflow (200 ft/min) Single-layer board (1s) RθJMA
3 27 27

Four-layer board (2s2p) RθJMA
3 18 18

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 14 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 8

Junction-to-package top 6

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

Natural convection ΨJT 2 2
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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.

NOTE

Values in Table 5 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 6 provides the DC electrical characteristics for the MPC860.

Table 5. Power Dissipation (PD)

Die Revision Frequency (MHz) Typical 1

1 Typical power dissipation is measured at 3.3 V.

Maximum 2

2 Maximum power dissipation is measured at 3.5 V.

Unit

D.4
(1:1 mode)

50 656 735 mW

66 TBD TBD mW

D.4
(2:1 mode)

66 722 762 mW

80 851 909 mW

Table 6. DC Electrical Specifications

Characteristic Symbol Min Max Unit

Operating voltage at 40 MHz or less VDDH, VDDL, VDDSYN 3.0 3.6 V

KAPWR 
(power-down mode)

2.0 3.6 V

KAPWR
(all other operating modes)

VDDH – 0.4 VDDH V

Operating voltage greater than 40 MHz 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 voltage1 VIL GND 0.8 V

EXTAL, EXTCLK input high voltage VIHC 0.7 × (VDDH) VDDH + 0.3 V

Input leakage current, Vin = 5.5 V (except TMS, TRST, 
DSCK, and DSDI pins)

Iin — 100 µA
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Thermal Calculation and Measurement

Figure 2. Effect of Board Temperature Rise on Thermal Behavior

If the board temperature is known, an estimate of the junction temperature in the environment can be made 
using the following equation:

TJ = TB + (RθJB × PD)

where:
RθJB = junction-to-board thermal resistance (ºC/W)
TB = board temperature (ºC)
PD = power dissipation in package

If the board temperature is known and the heat loss from the package case to the air can be ignored, 
acceptable predictions of junction temperature can be made. For this method to work, the board and board 
mounting must be similar to the test board used to determine the junction-to-board thermal resistance, 
namely a 2s2p (board with a power and a ground plane) and by attaching the thermal balls to the ground 
plane.

7.4 Estimation Using Simulation
When the board temperature is not known, a thermal simulation of the application is needed. The simple 
two-resistor model can be used with the thermal simulation of the application [2], or a more accurate and 
complex model of the package can be used in the thermal simulation.

7.5 Experimental Determination
To determine the junction temperature of the device in the application after prototypes are available, the 
thermal characterization parameter (ΨJT) can be used to determine the junction temperature with a 
measurement of the temperature at the top center of the package case using the following equation:

TJ = TT + (ΨJT × PD)

Board Temperature Rise Above Ambient Divided by Package Power
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Bus Signal Timing

Figure 7 provides the timing for the synchronous input signals.

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.

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

Figure 13. External Bus Read Timing (GPCM Controlled—TRLX = 0 or 1, ACS = 10, ACS = 11)
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Bus Signal Timing

Figure 16. External Bus Write Timing (GPCM Controlled—TRLX = 0 or 1, CSNT = 1)
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Bus Signal Timing

Table 10 shows the PCMCIA port timing for the MPC860.

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

Figure 28. PCMCIA Output Port Timing

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

Figure 29. 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 — 19.00 — 19.00 — 19.00 — 19.00 ns

P58 HRESET negated to OPx drive1

1 OP2 and OP3 only.

25.73 — 21.75 — 18.00 — 14.36 — 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

CLKOUT

HRESET

Output
Signals

OP2, OP3

P57

P58

CLKOUT

Input
Signals

P59

P60
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CPM Electrical Characteristics

Figure 40. PIP Tx (Interlock Mode) Timing Diagram

Figure 41. PIP Rx (Pulse Mode) Timing Diagram

Figure 42. PIP TX (Pulse Mode) Timing Diagram
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CPM Electrical Characteristics

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)
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CPM Electrical Characteristics

Figure 51. SI Receive Timing Diagram with Normal Clocking (DSC = 0)

84 L1CLK edge to L1CLKO valid (DSC = 1) — 30.00 ns

85 L1RQ valid before falling edge of L1TSYNC4 1.00 — L1TCL
K

86 L1GR setup time2 42.00 — ns

87 L1GR hold time 42.00 — ns

88 L1CLK edge to L1SYNC valid (FSD = 00) CNT = 0000, BYT = 0, DSC = 0) — 0.00 ns

1 The ratio SYNCCLK/L1RCLK must be greater than 2.5/1.
2 These specs are valid for IDL mode only.
3 Where P = 1/CLKOUT. Thus, for a 25-MHz CLKO1 rate, P = 40 ns.
4 These strobes and TxD on the first bit of the frame become valid after L1CLK edge or L1SYNC, whichever comes later.

Table 19. SI Timing (continued)

Num Characteristic
All Frequencies

Unit
 Min Max

L1RXD
(Input)

L1RCLK
(FE = 0, CE = 0)

(Input)

L1RCLK
(FE = 1, CE = 1)

(Input)

L1RSYNC
(Input)

L1ST(4–1)
(Output)

71

72

70 71a

RFSD=1

75

73

74 77

78

76

79

BIT0
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CPM Electrical Characteristics

Figure 52. SI Receive Timing with Double-Speed Clocking (DSC = 1)
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CPM Electrical Characteristics

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

Figure 55. IDL Timing
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CPM Electrical Characteristics

11.7 SCC in NMSI Mode Electrical Specifications
Table 20 provides the NMSI external clock timing.

Table 21 provides the NMSI internal clock timing.

Table 20. NMSI External Clock Timing

Num Characteristic
All Frequencies

Unit
Min Max

100 RCLK1 and TCLK1 width high1

1 The ratios SYNCCLK/RCLK1 and SYNCCLK/TCLK1 must be greater than or equal to 2.25/1.

1/SYNCCLK — ns

101 RCLK1 and TCLK1 width low 1/SYNCCLK + 5 — ns

102 RCLK1 and TCLK1 rise/fall time — 15.00 ns

103 TXD1 active delay (from TCLK1 falling edge) 0.00 50.00 ns

104 RTS1 active/inactive delay (from TCLK1 falling edge) 0.00 50.00 ns

105 CTS1 setup time to TCLK1 rising edge 5.00 — ns

106 RXD1 setup time to RCLK1 rising edge 5.00 — ns

107 RXD1 hold time from RCLK1 rising edge2

2 Also applies to CD and CTS hold time when they are used as external sync signals.

5.00 — ns

108 CD1 setup Time to RCLK1 rising edge 5.00 — ns

Table 21. NMSI Internal Clock Timing

Num Characteristic
All Frequencies

Unit
Min Max

100 RCLK1 and TCLK1 frequency1

1 The ratios SYNCCLK/RCLK1 and SYNCCLK/TCLK1 must be greater than or equal to 3/1.

0.00 SYNCCLK/3 MHz

102 RCLK1 and TCLK1 rise/fall time — — ns

103 TXD1 active delay (from TCLK1 falling edge) 0.00 30.00 ns

104 RTS1 active/inactive delay (from TCLK1 falling edge) 0.00 30.00 ns

105 CTS1 setup time to TCLK1 rising edge 40.00 — ns

106 RXD1 setup time to RCLK1 rising edge 40.00 — ns

107 RXD1 hold time from RCLK1 rising edge2

2 Also applies to CD and CTS hold time when they are used as external sync signals.

0.00 — ns

108 CD1 setup time to RCLK1 rising edge 40.00 — ns
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CPM Electrical Characteristics

Figure 61. Ethernet Transmit Timing Diagram

Figure 62. CAM Interface Receive Start Timing Diagram

Figure 63. CAM Interface REJECT Timing Diagram
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UTOPIA AC Electrical Specifications

Figure 69 shows the I2C bus timing.

Figure 69. I2C Bus Timing Diagram

12 UTOPIA AC Electrical Specifications
Table 28 shows the AC electrical specifications for the UTOPIA interface.

Table 28.  UTOPIA AC Electrical Specifications

Num Signal Characteristic Direction Min Max Unit

U1 UtpClk rise/fall time (Internal clock option) Output — 3.5 ns

Duty cycle 50 50 %

Frequency — 50 MHz

U1a UtpClk rise/fall time (external clock option) Input — 3.5 ns

Duty cycle 40 60 %

Frequency — 50 MHz

U2 RxEnb and TxEnb active delay Output 2 16 ns

U3 UTPB, SOC, Rxclav and Txclav setup time Input 8 — ns

U4 UTPB, SOC, Rxclav and Txclav hold time Input 1 — ns

U5 UTPB, SOC active delay (and PHREQ and PHSEL active delay in 
MPHY mode)

Output 2 16 ns

SCL

202

205

203

207

204

208

206 209 211210

SDA
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FEC Electrical Characteristics

13.3 MII Async Inputs Signal Timing (MII_CRS, MII_COL)
Table 31 provides information on the MII async inputs signal timing.

Figure 74 shows the MII asynchronous inputs signal timing diagram.

Figure 74. MII Async Inputs Timing Diagram

13.4 MII Serial Management Channel Timing (MII_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 31. MII Async Inputs Signal Timing

Num Characteristic Min Max Unit

M9 MII_CRS, MII_COL minimum pulse width 1.5 — MII_TX_CLK 
period

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

MII_CRS, MII_COL

M9




