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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.
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Core Processor PowerPC e300
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Speed 667MHz

Co-Processors/DSP -

RAM Controllers DDR

Graphics Acceleration No

Display & Interface Controllers -

Ethernet 10/100/1000Mbps (2)

SATA -

USB USB 2.0 + PHY (2)

Voltage - I/O 2.5V, 3.3V

Operating Temperature 0°C ~ 105°C (TA)

Security Features -

Package / Case 672-LBGA

Supplier Device Package 672-LBGA (35x35)
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Overview

NOTE
The information in this document is accurate for revision 3.x silicon and 
later (in other words, for orderable part numbers ending in A or B). For 
information on revision 1.1 silicon and earlier versions, see the MPC8347E 
PowerQUICC II Pro Integrated Host Processor Hardware Specifications. 

See Section 22.1, “Part Numbers Fully Addressed by This Document,” for 
silicon revision level determination.

1 Overview
This section provides a high-level overview of the device features. Figure 1 shows the major functional 
units within the MPC8347EA.

Figure 1. MPC8347EA Block Diagram

Major features of the  device are as follows:

• Embedded PowerPC e300 processor core; operates at up to 667 MHz
— High-performance, superscalar processor core
— Floating-point, integer, load/store, system register, and branch processing units
— 32-Kbyte instruction cache, 32-Kbyte data cache
— Lockable portion of L1 cache
— Dynamic power management
— Software-compatible with the other Freescale processor families that implement Power 

Architecture technology
• Double data rate, DDR1/DDR2 SDRAM memory controller

— Programmable timing supporting DDR1 and DDR2 SDRAM
— 32- or 64-bit data interface, up to 400 MHz data rate for TBGA, 266 MHz for PBGA

DUART
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Electrical Characteristics

2.1.1 Absolute Maximum Ratings
Table 1 provides the absolute maximum ratings.

Table 1. Absolute Maximum Ratings1

Parameter Symbol Max Value Unit Notes

Core supply voltage VDD �0.3 to 1.32 (1.36 max 
for 667-MHz core 

frequency)

V �

PLL supply voltage AVDD �0.3 to 1.32 (1.36 max 
for 667-MHz core 

frequency)

V �

DDR and DDR2 DRAM I/O voltage GVDD �0.3 to 2.75
�0.3 to 1.98

V �

Three-speed Ethernet I/O, MII management voltage LVDD �0.3 to 3.63 V �

PCI, local bus, DUART, system control and power management, I2C, 
and JTAG I/O voltage

OVDD �0.3 to 3.63 V �

Input voltage DDR DRAM signals MVIN �0.3 to (GV DD + 0.3) V 2, 5

DDR DRAM reference MVREF �0.3 to (GV DD + 0.3) V 2, 5

Three-speed Ethernet signals LVIN �0.3 to (LV DD + 0.3) V 4, 5

Local bus, DUART, CLKIN, system control and 
power management, I2C, and JTAG signals

OVIN �0.3 to (OV DD + 0.3) V 3, 5

PCI OVIN �0.3 to (OV DD + 0.3) V  6

Storage temperature range TSTG �55 to 150 °C �

Notes: 
1 Functional and tested operating conditions are given in Table 2. Absolute maximum ratings are stress ratings only, and 

functional operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause 
permanent damage to the device.

2 Caution: MVIN must not exceed GVDD by more than 0.3 V. This limit can be exceeded for a maximum of 20 ms during 
power-on reset and power-down sequences.

3 Caution: OVIN must not exceed OVDD by more than 0.3 V. This limit can be exceeded for a maximum of 20 ms during 
power-on reset and power-down sequences.

4 Caution: LVIN must not exceed LVDD by more than 0.3 V. This limit can be exceeded for a maximum of 20 ms during power-on 
reset and power-down sequences.

5 (M,L,O)VIN and MVREF may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 2. 
6 OVIN on the PCI interface can overshoot/undershoot according to the PCI Electrical Specification for 3.3-V operation, as 

shown in Figure 3. 
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DDR and DDR2 SDRAM

Table 15 provides the DDR capacitance when GVDD(typ) = 2.5 V.

Table 16 provides the current draw characteristics for MVREF.

6.2 DDR and DDR2 SDRAM AC Electrical Characteristics
This section provides the AC electrical characteristics for the DDR and DDR2 SDRAM interface.

6.2.1 DDR and DDR2 SDRAM Input AC Timing Specifications
Table 17 provides the input AC timing specifications for the DDR2 SDRAM when GVDD(typ) = 1.8 V.

Table 18 provides the input AC timing specifications for the DDR SDRAM when GVDD(typ) = 2.5 V.

Table 15. DDR SDRAM Capacitance for GVDD(typ) = 2.5 V

Parameter/Condition Symbol Min Max Unit Notes

Input/output capacitance: DQ, DQS CIO 6 8 pF 1

Delta input/output capacitance: DQ, DQS CDIO � 0.5 pF 1

Note:
1. This parameter is sampled. GVDD =  2.5 V – 0.125 V, f = 1 MHz, TA = 25°C, VOUT = GVDD/2, VOUT (peak-to-peak) = 0.2 V.

Table 16. Current Draw Characteristics for MVREF

Parameter/Condition Symbol Min Max Unit Note

Current draw for MVREF IMVREF � 500 μA 1

Note:
1. The voltage regulator for MVREF must supply up to 500 μA current.

Table 17. DDR2 SDRAM Input AC Timing Specifications for 1.8-V Interface
At recommended operating conditions with GVDD of 1.8 – 5%.

Parameter Symbol Min Max Unit Notes

AC input low voltage VIL � MV REF � 0.25 V �

AC input high voltage VIH MVREF + 0.25 � V �

Table 18. DDR SDRAM Input AC Timing Specifications for 2.5-V Interface
At recommended operating conditions with GVDD of 2.5 – 5%.

Parameter Symbol Min Max Unit Notes

AC input low voltage VIL � MV REF � 0.31 V �

AC input high voltage VIH MVREF + 0.31 � V �
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Ethernet: Three-Speed Ethernet, MII Management

7.2 DUART AC Electrical Specifications
Table 22 provides the AC timing parameters for the DUART interface of the MPC8347EA.

8 Ethernet: Three-Speed Ethernet, MII Management
This section provides the AC and DC electrical characteristics for three-speeds (10/100/1000 Mbps) and 
MII management.

8.1 Three-Speed Ethernet Controller 
(TSEC)—GMII/MII/TBI/RGMII/RTBI Electrical Characteristics

The electrical characteristics specified here apply to gigabit media independent interface (GMII), the 
media independent interface (MII), ten-bit interface (TBI), reduced gigabit media independent 
interface (RGMII), and reduced ten-bit interface (RTBI) signals except management data input/output 
(MDIO) and management data clock (MDC). The MII, GMII, and TBI interfaces are defined for 3.3 V, 
and the RGMII and RTBI interfaces are defined for 2.5 V. The RGMII and RTBI interfaces follow the 
Hewlett-Packard Reduced Pin-Count Interface for Gigabit Ethernet Physical Layer Device Specification, 
Version 1.2a (9/22/2000). The electrical characteristics for MDIO and MDC are specified in Section 8.3, 
“Ethernet Management Interface Electrical Characteristics.”

High-level output voltage, IOH = �100 μA VOH OVDD � 0.2 � V

Low-level output voltage, IOL = 100 μA VOL � 0.2 V

Table 22. DUART AC Timing Specifications

Parameter Value Unit Notes

Minimum baud rate 256 baud �

Maximum baud rate > 1,000,000 baud 1

Oversample rate 16 � 2

Notes:
1. Actual attainable baud rate will be limited by the latency of interrupt processing.
2. The middle of a start bit is detected as the 8th sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit values are 

sampled each 16th sample.

Table 21. DUART DC Electrical Characteristics (continued)

Parameter Symbol Min Max Unit
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Local Bus

Figure 23. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 2 (DLL Enabled)

Figure 24. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 2 (DLL Bypass Mode)

LSYNC_IN

UPM Mode Input Signal:
LUPWAIT

tLBIXKH2
tLBIVKH2

tLBIVKH1

tLBIXKH1

tLBKHOZ1

T1

T3

Input Signals:
LAD[0:31]/LDP[0:3]

UPM Mode Output Signals:
LCS[0:7]/LBS[0:3]/LGPL[0:5]

GPCM Mode Output Signals:
LCS[0:7]/LWE

tLBKHOV1

tLBKHOV1
tLBKHOZ1
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JTAG

11.2 JTAG AC Timing Specifications
This section describes the AC electrical specifications for the IEEE Std. 1149.1 (JTAG) interface of the 
MPC8347EA. Table 41 provides the JTAG AC timing specifications as defined in Figure 28 through 
Figure 31.

Output low voltage VOL IOL = 8.0 mA � 0.5 V

Output low voltage VOL IOL = 3.2 mA � 0.4 V

Table 41. JTAG AC Timing Specifications (Independent of CLKIN)1
At recommended operating conditions (see Table 2).

Parameter Symbol2 Min Max Unit Notes

JTAG external clock frequency of operation fJTG 0 33.3 MHz �

JTAG external clock cycle time t JTG 30 � ns �

JTAG external clock pulse width measured at 1.4 V tJTKHKL 15 � ns �

JTAG external clock rise and fall times tJTGR, tJTGF 0 2 ns �

TRST assert time tTRST 25 � ns 3

Input setup times:
Boundary-scan data

TMS, TDI
tJTDVKH
tJTIVKH

4
4

�
�

ns
4

Input hold times:
Boundary-scan data

TMS, TDI
tJTDXKH
tJTIXKH

10
10

�
�

ns
4

Valid times:
Boundary-scan data

TDO
tJTKLDV
tJTKLOV

2
2

11
11

ns
5

Output hold times:
Boundary-scan data

TDO
tJTKLDX
tJTKLOX

2
2

�
�

ns
5

Table 40. JTAG Interface DC Electrical Characteristics (continued)

Parameter Symbol Condition Min Max Unit
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Timers

Figure 35 shows the PCI input AC timing diagram.

Figure 35. PCI Input AC Timing Diagram

Figure 36 shows the PCI output AC timing diagram.

Figure 36. PCI Output AC Timing Diagram

14 Timers
This section describes the DC and AC electrical specifications for the timers.

14.1 Timer DC Electrical Characteristics
Table 47 provides the DC electrical characteristics for the MPC8347EA timer pins, including TIN, TOUT, 
TGATE, and RTC_CLK.

Table 47. Timer DC Electrical Characteristics

Parameter Symbol Condition Min Max Unit

Input high voltage VIH � 2.0 OV DD + 0.3 V

Input low voltage VIL � �0.3 0.8 V

Input current IIN � � –5 μA

Output high voltage VOH IOH = �8.0 mA 2.4 � V

Output low voltage VOL IOL = 8.0 mA � 0.5 V

Output low voltage VOL IOL = 3.2 mA � 0.4 V

tPCIVKH

CLK

Input

tPCIXKH

CLK

Output Delay

tPCKHOV

High-Impedance

tPCKHOZ

Output

tPCKHOX
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S y s t e m Desig n Inform atio n

OVDD/2. RP then becomes the resistance of the pull-up devices. RP and RN are designed to be close to each 
other in value. Then, Z0 = (RP + RN) ÷ 2.

F i g u r e 44 . Driver Impe d an c e Measu r e m en t

Two measurements give the value of this resistance and the strength of the driver current source. First, the 
output voltage is measured while driving logic 1 without an external differential termination resistor. The 
measured voltage is V1 = Rsource × Isource. Second, the output voltage is measured while driving logic 1 
with an external precision differential termination resistor of value Rterm. The measured voltage is 
V2 = (1 ÷ (1/R1 + 1/R2)) × Isource. Solving for the output impedance gives Rsource = Rterm × (V1 ÷ V2 � 1). 
The drive current is then Isource= V1 ÷ Rsource.

Table 69 summarizes the signal impedance targets. The driver impedance are targeted at minimum VDD, 
nominal OVDD, 105°C.

2 1 . 6 Co n f i g u r a t i o n Pin Multiplexi n g
The MPC8347EA power-on configuration options can be set through external pull-up or pull-down 
resistors of 4.7 kΩ on certain output pins (see the customer-visible configuration pins). These pins are used 
as output only pins in normal operation. 

Ta ble 6 9. Impe d an c e Chara ct eri st ic s

Impedance

Lo cal Bus, Ether ne t, 
DUART, Contro l, 

Config ur ation, Power 
Manag e men t

P C I Signals
( N o t Includ in g PCI 
Outpu t Clocks)

P C I Output Clocks
( In cl ud in g 

PCI_SYNC_OUT) 
DDR DRAM Sy mbol Unit

RN 42 Target 25 Target 42 Target 20 Target Z0 W

RP 42 Target 25 Target 42 Target 20 Target Z0 W

Differential NA NA NA NA ZDIFF W

Note: Nominal supply voltages. See Table 1, Tj = 105°C.


