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Overview

— AESU—Advanced Encryption Standard unit
— Implements the Rijndael symmetric key cipher
- ECB, CBC, CTR, and CCM modes
— 128-, 192-, and 256-bit key lengths
— AFEU—ARC four execution unit
— Implements a stream cipher compatible with the RC4 algorithm
— 40- to 128-bit programmable key
— MDEU—message digest execution unit
— SHA with 160- or 256-bit message digest
— MD5 with 128-bit message digest
— HMAC with either algorithm
— KEU—Kasumi execution unit
— Implements F8 algorithm for encryption and F9 algorithm for integrity checking
— Also supports A5/3 and GEA-3 algorithms
— RNG—random number generator
— XOR engine for parity checking in RAID storage applications
« Dual I°C controllers
— Two-wire interface
— Multiple master support
— Master or slave 1C mode support
— On-chip digital filtering rejects spikes on the bus
* Boot sequencer
— Optionally loads configuration data from serial ROM at reset via the 12C interface
— Can be used to initialize configuration registers and/or memory
— Supports extended 12C addressing mode
— Data integrity checked with preamble signature and CRC
» DUART
— Two 4-wire interfaces (SIN, SOUT, RTS, CTS)
— Programming model compatible with the original 16450 UART and the PC16550D
» Local bus controller (LBC)
— Multiplexed 32-bit address and data bus operating at up to 133 MHz
— Eight chip selects support eight external slaves
— Up to eight-beat burst transfers
— The 32-, 16-, and 8-bit port sizes are controlled by an on-chip memory controller.
— Three protocol engines available on a per chip select basis:
— General-purpose chip select machine (GPCM)
— Three user programmable machines (UPMs)

MPC8548E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 9

Freescale Semiconductor 5



Table 13 provides the recommended operating conditions for the DDR SDRAM controller when

DDR and DDR2 SDRAM

Table 13. DDR SDRAM DC Electrical Characteristics for GVpp(typ) =2.5V

Parameter/Condition Symbol Min Max Unit Notes
I/O supply voltage GVpp 2.375 2.625 \% 1
I/O reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \ 2
I/O termination voltage Vi1 MVggg — 0.04 MVggg + 0.04 \ 3
Input high voltage Viy MVRgg + 0.15 GVpp + 0.3 \ —
Input low voltage Vi -0.3 MVggg — 0.15 \ —
Output leakage current loz -50 50 pA 4
Output high current (Vgyt = 1.95 V) lon -16.2 — mA —
Output low current (Vgyt = 0.35 V) loL 16.2 — mA —

Notes:

1. GVpp is expected to be within 50 mV of the DRAM Vpp, at all times.
2. MVRgg is expected to be equal to 0.5 x GVpp, and to track GVpp DC variations as measured at the receiver. Peak-to-peak

noise on MVrgr may not exceed +2% of the DC value.

3. V11 is not applied directly to the device. It is the supply to which far end signal termination is made and is expected to be
equal to MVggg. This rail must track variations in the DC level of MVRgg.
4. Output leakage is measured with all outputs disabled, 0 V < Vg1 < GVpp.

Table 14 provides the DDR 1/O capacitance when GVpp(typ) = 2.5 V.
Table 14. DDR SDRAM Capacitance for GVpp(typ) =2.5V

Parameter/Condition Symbol Min Max Unit Notes
Input/output capacitance: DQ, DQS Co 6 8 pF 1
Delta input/output capacitance: DQ, DQS Coio — 0.5 pF 1

Note:

1. This parameter is sampled. GVpp = 2.5V £0.125V, f = 1 MHz, Tp = 25°C, Vout = GVpp/2, VouT (peak-to-peak) = 0.2 V.

This table provides the current draw characteristics for MVggg.

Table 15. Current Draw Characteristics for MVygg

Parameter/Condition Symbol Min Max Unit Notes
Current draw for MVggg IMVREF — 500 pA 1
Note:
1. The voltage regulator for MVggg must be able to supply up to 500 pA current.
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Enhanced Three-Speed Ethernet (eTSEC)

Table 34. RMIl Transmit AC Timing Specifications (continued)

Parameter/Condition Symbolt Min Typ Max Unit

TSECn_TX_CLK to RMII data TXDJ[1:0], TX_EN delay tRMTDX 1.0 — 10.0 ns

Note:
1. The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMTKHDX symbolizes Ml transmit
timing (MT) for the time tyx clock reference (K) going high (H) until data outputs (D) are invalid (X). Note that, in general,
the clock reference symbol representation is based on two to three letters representing the clock of a particular functional.
For example, the subscript of ty;tx represents the MII(M) transmit (TX) clock. For rise and fall times, the latter convention is
used with the appropriate letter: R (rise) or F (fall).

Figure 18 shows the RMII transmit AC timing diagram.

l<

< trRmT > tRMTR —>
TSECn_TX_CLK
tRMTH tRMTFE
TXD[1:0]
TX_EN ><
TX_ER
—>| trRmTDX

Figure 18. RMIl Transmit AC Timing Diagram

8.2.7.2 RMII Receive AC Timing Specifications
Table 35. RMIl Receive AC Timing Specifications

Parameter/Condition Symbolt Min Typ Max Unit
TSECn_TX_CLK clock period tRMR 15.0 20.0 25.0 ns
TSECn_TX_CLK duty cycle tRMRH 35 50 65 %
TSECn_TX_CLK peak-to-peak jitter tRMRJ — — 250 ps
Rise time TSECn_TX_CLK(20%—80%) tRMRR 1.0 — 2.0 ns
Fall time TSECn_TX_CLK (80%—20%) tRMRF 1.0 — 2.0 ns
RXDI[1:0], CRS_DV, RX_ER setup time to REF_CLK rising edge tRMRDV 4.0 — — ns
RXDI[1:0], CRS_DV, RX_ER hold time to REF_CLK rising edge {RMRDX 2.0 — — ns

Note:

1. The symbols used for timing specifications follow the pattern of st two letters of functional block)(signal)(state)(reference)(state) fOr
inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpykq Symbolizes Mil receive
timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the ty;grx clock reference (K)
going to the high (H) state or setup time. Also, tyrpxkL Symbolizes Ml receive timing (GR) with respect to the time data input
signals (D) went invalid (X) relative to the ty,rx clock reference (K) going to the low (L) state or hold time. Note that, in general,
the clock reference symbol representation is based on three letters representing the clock of a particular functional. For
example, the subscript of ty,rx represents the Mil (M) receive (RX) clock. For rise and fall times, the latter convention is used
with the appropriate letter: R (rise) or F (fall).
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Local Bus

10.2 Local Bus AC Electrical Specifications

This table describes the timing parameters of the local bus interface at BVpp = 3.3 V. For information
about the frequency range of local bus, see Section 20.1, “Clock Ranges.”

Table 40. Local Bus Timing Parameters (BVpp = 3.3 V)—PLL Enabled

Parameter Symbol1 Min Max Unit | Notes

Local bus cycle time t Bk 7.5 12 ns 2
Local bus duty cycle tLBKHALBK 43 57 % —
LCLK[n] skew to LCLK[m] or LSYNC_OUT tLBKSKEW — 150 ps 7,8
Input setup to local bus clock (except LGTA/LUPWAIT) tBIVKH1 1.8 — ns 3,4
LGTA/LUPWAIT input setup to local bus clock {LBIVKH2 1.7 — ns 3,4
Input hold from local bus clock (except LGTA/LUPWAIT) L BIXKH1 1.0 — ns 3,4
LGTA/LUPWAIT input hold from local bus clock L BIXKH2 1.0 — ns 3,4
LALE output transition to LAD/LDP output transition (LATCH hold time) |t goToT 1.5 — ns 6
Local bus clock to output valid (except LAD/LDP and LALE) t BKHOV1 — 2.0 ns —
Local bus clock to data valid for LAD/LDP t BKHOV2 — 2.2 ns 3
Local bus clock to address valid for LAD t BKHOV3 — 2.3 ns 3
Local bus clock to LALE assertion {LBKHOV4 — 2.3 ns 3
Output hold from local bus clock (except LAD/LDP and LALE) t BKHOX1 0.7 — ns 3
Output hold from local bus clock for LAD/LDP t BkHOX2 0.7 — ns 3
Local bus clock to output high Impedance (except LAD/LDP and LALE) | t gkHoz1 — 25 ns 5
Local bus clock to output high impedance for LAD/LDP t BKHOZ2 — 25 ns 5
Notes:

1. The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, b BIXKHL symbolizes local bus
timing (LB) for the input (I) to go invalid (X) with respect to the time the t, gk clock reference (K) goes high (H), in this case

for clock one (1). Also, t gknox Symbolizes local bus timing (LB) for the t, gk clock reference (K) to go high (H), with respect
to the output (O) going invalid (X) or output hold time.

. All timings are in reference to LSYNC_IN for PLL enabled and internal local bus clock for PLL bypass mode.
. All signals are measured from BVpp/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock for PLL

bypass mode to 0.4 x BVpp of the signal in question for 3.3-V signaling levels.

. Input timings are measured at the pin.
. For purposes of active/float timing measurements, the Hi-Z or off state is defined to be when the total current delivered

through the component pin is less than or equal to the leakage current specification.

. t goToT is @ measurement of the minimum time between the negation of LALE and any change in LAD. t, gotoT iS

programmed with the LBCR[AHD] parameter.

. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between

complementary signals at BVpp/2.

. Guaranteed by design.
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PCI/PCI-X

Table 50. GP DC Electrical Characteristics (2.5 V DC)

Parameter Symbol Min Max Unit
Supply voltage 2.5 V BVpp 2.37 2.63 \%
High-level input voltage ViH 1.70 BVpp + 0.3 \Y
Low-level input voltage VL -0.3 0.7 \Y,
Input current il — 10 pHA
(BViN1=0VorBV)=BVpp)

15

Note:

1. The symbol BV, in this case, represents the BV y symbol referenced in Table 1.

PCI/PCI-X

This section describes the DC and AC electrical specifications for the PCI/PCI-X bus of the device.
Note that the maximum PCI-X frequency in synchronous mode is 110 MHz.

15.1 PCI/PCI-X DC Electrical Characteristics

This table provides the DC electrical characteristics for the PCI/PCI-X interface.
Table 51. PCI/PCI-X DC Electrical Characteristics®

Parameter Symbol Min Max Unit Notes
High-level input voltage ViH 2 OVpp +0.3 \Y, —
Low-level input voltage VL -0.3 0.8 \Y, —
Input current (Vy =0V or V,y = Vpp) N — +5 pA 2
High-level output voltage (OVpp = min, Igy = -2 mA) VoK 24 — —
Low-level output voltage (OVpp = min, I, =2 mA) VoL — 0.4 —

Notes:

1. Ranges listed do not meet the full range of the DC specifications of the PCI 2.2 Local Bus Specifications.
2. The symbol Vy, in this case, represents the OV|y symbol referenced in Table 1 and Table 2.

15.2 PCI/PCI-X AC Electrical Specifications

This section describes the general AC timing parameters of the PCI/PCI-X bus. Note that the clock
reference CLK is represented by SYSCLK when the PCI controller is configured for synchronous mode
and by PCIn_CLK when it is configured for asynchronous mode.
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High-Speed Serial Interfaces (HSSI)

— The input amplitude of the differential clock must be between 400 and 1600 mV differential

peak-peak (or between 200 and 800 mV differential peak). In other words, each signal wire of
the differential pair must have a single-ended swing less than 800 mV and greater than 200 mV.
This requirement is the same for both external DC- or AC-coupled connection.

For external DC-coupled connection, as described in Section 16.2.1, “SerDes Reference Clock
Receiver Characteristics,” the maximum average current requirements sets the requirement for
average voltage (common mode voltage) to be between 100 and 400 mV. Figure 40 shows the
SerDes reference clock input requirement for DC-coupled connection scheme.

For external AC-coupled connection, there is no common mode voltage requirement for the
clock driver. Since the external AC-coupling capacitor blocks the DC level, the clock driver
and the SerDes reference clock receiver operate in different command mode voltages. The
SerDes reference clock receiver in this connection scheme has its common mode voltage set to
SGND_SRDSn. Each signal wire of the differential inputs is allowed to swing below and above
the command mode voltage (SGND_SRDSn). Figure 41 shows the SerDes reference clock
input requirement for AC-coupled connection scheme.

Single-ended mode
— The reference clock can also be single-ended. The SD_REF_CLK input amplitude

(single-ended swing) must be between 400 and 800 mV peak-to-peak (from Vi, t0 V 2y) With
SD_REF_CLK either left unconnected or tied to ground.

— The SD_REF_CLK input average voltage must be between 200 and 400 mV. Figure 42 shows

the SerDes reference clock input requirement for single-ended signaling mode.

— To meet the input amplitude requirement, the reference clock inputs might need to be DC- or

AC-coupled externally. For the best noise performance, the reference of the clock could be DC-
or AC-coupled into the unused phase (SD_REF_CLK) through the same source impedance as
the clock input (SD_REF_CLK) in use.

200 mV < Input Amplitude or Differential Peak < 800 mV

SD_REF_CLK ] Vimax < 800 mV

%

100 mV £ V¢, £400 mV

SD_REF_CLK Vinin >0 V

Figure 40. Differential Reference Clock Input DC Requirements (External DC-Coupled)

MPC8548E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 9

68

Freescale Semiconductor



High-Speed Serial Interfaces (HSSI)

16.2.4 AC Requirements for SerDes Reference Clocks

The clock driver selected must provide a high quality reference clock with low phase noise and
cycle-to-cycle jitter. Phase noise less than 100 kHz can be tracked by the PLL and data recovery loops and
is less of a problem. Phase noise above 15 MHz is filtered by the PLL. The most problematic phase noise
occurs in the 1-15 MHz range. The source impedance of the clock driver must be 50 Q to match the
transmission line and reduce reflections which are a source of noise to the system.

The detailed AC requirements of the SerDes reference clocks are defined by each interface protocol based
on application usage. See the following sections for detailed information:

» Section 17.2, “AC Requirements for PCI Express SerDes Clocks”

o Section 18.2, “AC Requirements for Serial RapidlO SD_REF_CLK and SD_REF_CLK”

16.2.4.1 Spread Spectrum Clock

SD_REF_CLK/SD_REF_CLK are designed to work with a spread spectrum clock (+0% to —0.5%
spreading at 30-33 kHz rate is allowed), assuming both ends have same reference clock. For better results,
a source without significant unintended modulation must be used.

16.3 SerDes Transmitter and Receiver Reference Circuits

Figure 47 shows the reference circuits for SerDes data lane’s transmitter and receiver.

SD_TXn SD_RXn
50 Q
AN X

50 Q
Transmitter Receiver

50 Q
MV X

SD_TXn SD_RXn 50 O

Figure 47. SerDes Transmitter and Receiver Reference Circuits
The DC and AC specification of SerDes data lanes are defined in each interface protocol section below
(PCI Express, Serial Rapid 10, or SGMII) in this document based on the application usage:
e Section 17, “PCI Express”
» Section 18, “Serial RapidlO”

Note that external an AC coupling capacitor is required for the above three serial transmission protocols
with the capacitor value defined in the specification of each protocol section.
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PCI Express

Table 57. Differential Receiver (RX) Input Specifications (continued)

ENTERTIME

electrical idle
enter detect
threshold
integration time

Symbol Parameter Min Nom Max | Unit Comments
VRX-CM-ACp AC peak — — 150 | mV | Vex.cm-acp = [Vrxp+ — Vrxp-l/2 + Vrx-cM-Dc
common mode Vrx-cMm-bc = DCavg) Of [Vrx.p+ + VRx-D-| + 2.
input voltage See Note 2.
RLRrx-DIFF Differential 15 — — dB | Measured over 50 MHz to 1.25 GHz with the D+
return loss and D- lines biased at +300 mV and —300 mV,
respectively. See Note 4.
RLrx-cm Common mode 6 — — dB | Measured over 50 MHz to 1.25 GHz with the D+
return loss and D- lines biased at 0 V. See Note 4.
ZRX-DIFF-DC DC differential 80 100 120 Q | RX DC differential mode impedance. See Note 5.
input impedance
Zrx-DC DC input 40 50 60 Q | Required RX D+ as well as D— DC impedance
impedance (50 £ 20% tolerance). See Notes 2 and 5.
ZRX-HIGH-IMP-DC Powered down | 200 k — — Q | Required RX D+ as well as D— DC impedance
DC input when the receiver terminations do not have
impedance power. See Note 6.
VRx-IDLE-DET-DIFFp-p | Electricalidle 65 — 175 | mV | Verx.pLE-DET-DIFFp-p = 2 X [VRx-D+ —VRx-D-I-
detect threshold Measured at the package pins of the receiver
TRX-IDLE-DET-DIFE- Unexpected — — 10 ms | An unexpected electrical idle (Vrx-pirrp-p <

VRX_,DLE_DET_D,FFp_p) must be recognized no

longer than Trx.pE-DET-DIFF-ENTERING [0 Signal
an unexpected idle condition.
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Package Description

19 Package Description

This section details package parameters, pin assignments, and dimensions.

19.1 Package Parameters
The package parameters for both the HICTE FC-CBGA and FC-PBGA are provided in Table 70.

Table 70. Package Parameters

Parameter CBGA! PBGA?
Package outline 29 mm x 29 mm 29 mm x 29 mm
Interconnects 783 783
Ball pitch 1 mm 1 mm
Ball diameter (typical) 0.6 mm 0.6 mm
Solder ball 63% Sn 63% Sn
37% Pb 37% Pb
0% Ag 0% Ag
Solder ball (lead-free) 95% Sn 96.5% Sn
4.5% Ag 3.5% Ag
0.5% Cu

Notes:

1. The HiICTE FC-CBGA package is available on only Version 2.0 of the device.
2. The FC-PBGA package is available on only versions 2.1.1 and 2.1.2, and 3.0

of the device.
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Package Description

Notes:

1. All dimensions are in millimeters.

2. Dimensioning and tolerancing per ASME Y14.5M-1994.

3. Maximum solder ball diameter measured parallel to datum A.

4. Datum A, the seating plane, is determined by the spherical crowns of the solder balls.

5. Parallelism measurement shall exclude any effect of mark on top surface of package.

6. All dimensions are symmetric across the package center lines unless dimensioned otherwise.
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Package Description

Table 71. MPC8548E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes

Clock

RTC AF16 [ OVpp —

SYSCLK AH17 [ OVpp —
JTAG

TCK AG28 [ OVpp —

TDI AH28 [ OVpp 12

TDO AF28 o) OVpp —

T™S AH27 [ OVpp 12

TRST AH23 | OVpp 12
DFT

L1_TSTCLK AC25 [ OVpp 25

L2_TSTCLK AE22 [ OVpp 25

LSSD_MODE AH20 [ OVpp 25

TEST_SEL AH14 [ OVpp 25

Thermal Management

THERMO AGl1 — — 14

THERM1 AH1 — — 14

Power Management

ASLEEP AH18 o) OVpp 9,19,

Power and Ground Signals

GND All, B7, B24, C1, C3, C5, C12, C15, C26, D8, — — —
D11, D16, D20, D22, E1, E5, E9, E12, E15, E17,
F4,F26,G12,G15, G18, G21, G24, H2, H6, H8,
H28, J4,J12, J15, J17, J27, K7, K9, K11, K27,
L3, L5, 112,116, N11, N13, N15, N17, N19, P4,
P9, P12, P14, P16, P18, R11, R13, R15, R17,
R19, T4, T12, T14, T16, T18, U8, U11, U13,
U15,U17,U19,Vv4,V12,V18, W6, W19, Y4, Y9,
Y11, Y19, AA6, AA14, AAL17, AA22, AA23, AB4,
AC2, AC11, AC19, AC26, AD5, AD9, AD22,
AES3, AE14, AF6, AF10, AF13, AG8, AG27,
K28, L24, L26, N24, N27, P25, R28, T24, T26,
U24, V25, W28, Y24, Y26, AA24, AA27, AB25,
AC28, 121, L23,N22, P20, R23, T21, U22, V20,

W23, Y21, U27
OVpp V16, W11, W14, Y18, AA13, AA21, AB11, Power for PCI OVpp —
AB17, AB24, AC4, AC9, AC21, AD6, AD13, and other
AD17, AD19, AE10, AE8, AE24, AF4, AF12, standards
AF22, AF27, AG26 3.3V)
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Package Description

Table 71. MPC8548E Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Notes

Supply

25.These are test signals for factory use only and must be pulled up (100 Q-1 kQ) to OVpp for normal machine operation.
26.Independent supplies derived from board Vpp.
27.Recommend a pull-up resistor (~1 kQ) be placed on this pin to OVpp.

29. The following pins must NOT be pulled down during power-on reset: TSEC3_TXD[3], TSEC4_TXD3/TSEC3_TXD7,
HRESET_REQ, TRIG_OUT/READY/QUIESCE, MSRCID[2:4], ASLEEP.

30.This pin requires an external 4.7-kQ pull-down resistor to prevent PHY from seeing a valid transmit enable before it is actively
driven.

31.This pin is only an output in eTSEC3 FIFO mode when used as Rx flow control.
32.These pins must be connected to XVpp.

33.TSEC2_TXD1, TSEC2_TX_ER are multiplexed as cfg_dram_type[0:1]. They must be valid at power-up, even before
HRESET assertion.

34.These pins must be pulled to ground through a 300-Q (£10%) resistor.

35.When a PCI block is disabled, either the POR config pin that selects between internal and external arbiter must be pulled
down to select external arbiter if there is any other PCI device connected on the PCI bus, or leave the PCIn_AD pins as ‘no
connect’ or terminated through 2—10 kQ pull-up resistors with the default of internal arbiter if the PCIn_AD pins are not
connected to any other PCI device. The PCI block drives the PCIn_AD pins if it is configured to be the PCI arbiter—through
POR config pins—irrespective of whether it is disabled via the DEVDISR register or not. It may cause contention if there is
any other PCI device connected on the bus.

36.MDICO is grounded through an 18.2-Q precision 1% resistor and MDIC1 is connected to GVpp through an 18.2-Q precision
1% resistor. These pins are used for automatic calibration of the DDR IOs.

38.These pins must be left floating.

39. If PCI1 or PCI2 is configured as PCI asynchronous mode, a valid clock must be provided on pin PCI1_CLK or PCI2_CLK.
Otherwise the processor will not boot up.

40.These pins must be connected to GND.
101.This pin requires an external 4.7-kQ resistor to GND.

102.For Rev. 2.x silicon, DMA_DACK]0:1] must be Ob11 during POR configuration; for rev. 1.x silicon, the pin values during
POR configuration are don’t care.

103.1f these pins are not used as GPINn (general-purpose input), they must be pulled low (to GND) or high (to LVpp) through
2-10 kQ resistors.

104.These must be pulled low to GND through 2—10 kQ resistors if they are not used.
105.These must be pulled low or high to LVpp through 2-10 kQ resistors if they are not used.

106.For rev. 2.x silicon, DMA_DACK][0:1] must be 0b10 during POR configuration; for rev. 1.x silicon, the pin values during POR
configuration are don't care.

107.For rev. 2.x silicon, DMA_DACK][0:1] must be 0b01 during POR configuration; for rev. 1.x silicon, the pin values during POR
configuration are don't care.

108.For rev. 2.x silicon, DMA_DACK]J0:1] must be 0b11 during POR configuration; for rev. 1.x silicon, the pin values during POR
configuration are don't care.

109.This is a test signal for factory use only and must be pulled down (100 Q — 1 kQ) to GND for normal machine operation.
110.These pins must be pulled high to OVpp through 2—10 kQ resistors.

111.1f these pins are not used as GPINn (general-purpose input), they must be pulled low (to GND) or high (to OVpp) through
2-10 kQ resistors.

112.This pin must not be pulled down during POR configuration.
113.These should be pulled low or high to OVpp through 2-10 kQ resistors.

MPC8548E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 9

104 Freescale Semiconductor




Package Description

Table 72 provides the pin-out listing for the MPC8547E 783 FC-PBGA package.

NOTE

All note references in the following table use the same numbers as those for
Table 71. See Table 71 for the meanings of these notes.

Table 72. MPC8547E Pinout Listing

Signal Package Pin Number Pin Type gf:ﬁ; Notes
PCI1 (One 64-Bit or One 32-Bit)
PCI1_AD[63:32] AB14, AC15, AA15, Y16, W16, AB16, AC16, 110 OVpp 17
AA16, AE17, AA18, W18, AC17, AD16, AE16,
Y17, AC18, AB18, AA19, AB19, AB21, AA20,
AC20, AB20, AB22, AC22, AD21, AB23, AF23,
AD23, AE23, AC23, AC24
PCI1_AD[31:0] AH6, AE7, AF7, AG7, AH7, AF8, AH8, AE9, /0 OVpp 17
AH9, AC10, AB10, AD10, AG10, AA10, AH10,
AALL, AB12, AE12, AG12, AH12, AB13, AA12,
AC13, AE13, Y14, W13, AG13, V14, AH13,
AC14, Y15, AB15
PCI1_C_BE[7:4] AF15, AD14, AE15, AD15 /0 OVpp 17
PCI1_C_BE[3:0] AF9, AD11, Y12, Y13 /0 OVpp 17
PCI1_PARG64 W15 /0 OVpp —
PCI1_GNT[4:1] AG6, AE6, AF5, AH5 o) OVpp |5.9,35
PCI1_GNTO AG5 110 OVpp —
PCI1_IRDY AF11 110 OVpp 2
PCI1_PAR AD12 /0 OVpp —
PCI1_PERR AC12 110 OVpp 2
PCI1_SERR V13 110 OVpp 2,4
PCI1_STOP W12 110 OVpp 2
PCI1_TRDY AG11 /0 OVpp 2
PCI1_REQ[4:1] AH2, AG4, AG3, AH4 | OVpp —
PCI1_REQO AH3 110 OVpp —
PCI1_CLK AH26 [ OVpp 39
PCI1_DEVSEL AH11 /0 OVpp 2
PCI1_FRAME AE11 110 OVpp 2
PCI1_IDSEL AG9 [ OVpp —
PCI1_REQ64 AF14 /0 OVpp | 2,5,10
PCI1_ACK64 V15 /0 OVpp 2
Reserved AE28 — — 2
Reserved AD26 — — 2
Reserved AD25 — — 2
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Package Description

Table 73. MPC8545E Pinout Listing (continued)

Signal Package Pin Number Pin Type gl?;\;)el; Notes
UDE AH16 [ OVpp —
MCP AG19 [ OVpp —
IRQI[0:7] AG23, AF18, AE18, AF20, AG18, AF17, AH24, | OVpp —
AE20
IRQ[8] AF19 [ OVpp —
IRQ[9)/DMA_DREQ3 AF21 | OVpp 1
IRQ[10/DMA_DACK3 AE19 le} OVpp 1
IRQ[11]/DMA_DDONE3 AD20 110 OVpp 1
IRQ_OUT AD18 o) OVpp 2,4
Ethernet Management Interface
EC_MDC AB9 o) OVpp 59
EC_MDIO AC8 110 OVpp —
Gigabit Reference Clock
EC_GTX_CLK125 V11 | LVpp —
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_RXD[7:0] R5, U1, R3,U2,V3,V1, T3, T2 | LVpp —
TSEC1_TXD[7:0] T10, V7, U10, U5, U4, V6, T5, T8 (@) LVpp 59
TSEC1_COL R4 [ LVpp —
TSEC1_CRS V5 /0 LVbp 20
TSEC1_GTX_CLK u7 (0] LVpp —
TSEC1_RX_CLK U3 | LVpp —
TSEC1_RX_DV V2 | LVpp —
TSEC1_RX_ER T1 [ LVpp —
TSEC1_TX_CLK T6 [ LVpp —
TSEC1_TX_EN U9 o} LVpp 30
TSEC1_TX_ER T7 (0] LVpp —
GPIN[0:7] P2, R2, N1, N2, P3, M2, M1, N3 | LVpp 103
GPOUTI0:5] N9, N10, P8, N7, R9, N5 O LVpp —
cfg_dram_typeO/GPOUT6 R8 (0] LVpp 59
GPOUT7 N6 o) LVpp —
Reserved P1 — — 104
Reserved R6 — — 104
Reserved P6 — — 15
Reserved N4 — — 105
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Package Description

Table 73. MPC8545E Pinout Listing (continued)

Signal Package Pin Number Pin Type gl?;\;)el; Notes

SD_TX[0:3] M23, N21, P23, R21 o) XVpp —
Reserved W26, Y28, AA26, AB28 — — 40
Reserved W25, Y27, AA25, AB27 — — 40
Reserved u20, V22, W20, Y22 — — 15
Reserved u21, v23, W21, Y23 — — 15
SD_PLL_TPD u28 o} XVpp 24
SD_REF_CLK T28 | XVpp —
SD_REF_CLK T27 | XVpp —
Reserved AC1, AC3 — — 2
Reserved M26, V28 — — 32
Reserved M25, v27 — — 34
Reserved M20, M21, T22, T23 — — 38

General-Purpose Output

GPOUT[24:31] K26, K25, H27, G28, H25, J26, K24, K23 o) BVpp —
System Control
HRESET AG17 | OVpp —
HRESET_REQ AG16 o} OVpp 29
SRESET AG20 | OVpp —
CKSTP_IN AA9 [ OVpp —
CKSTP_OUT AA8 o) OVpp 2,4
Debug
TRIG_IN AB2 | OVpp —
TRIG_OUT/READY/QUIESCE AB1 o} OVpp 6,9,
19, 29
MSRCID[0:1] AE4, AG2 o) OVpp 5,6,9
MSRCID[2:4] AF3, AF1, AF2 o) OVpp 6, 19,
29
MDVAL AE5 o) OVpp 6
CLK_OuT AE21 o) OVpp 1
Clock
RTC AF16 [ OVpp —
SYSCLK AH17 [ OVpp —
JTAG
TCK AG28 [ OVpp —
TDI AH28 | OVpp 12
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Package Description

Table 73. MPC8545E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
TDO AF28 o] OVpp —
T™S AH27 [ OVpp 12
TRST AH23 | OVpp 12

DFT
L1_TSTCLK AC25 [ OVpp 25
L2_TSTCLK AE22 [ OVpp 25
LSSD_MODE AH20 [ OVpp 25
TEST_SEL AH14 [ OVpp 25
Thermal Management

THERMO AG1l — — 14
THERM1 AH1 — — 14

Power Management

ASLEEP AH18 o) OVpp 9,19,
29

Power and Ground Signals

GND All, B7, B24, C1, C3, C5, C12, C15, C26, D8, — — —
D11, D16, D20, D22, E1, E5, E9, E12, E15, E17,
F4,F26,G12,G15, G18, G21, G24, H2, H6, H8,
H28, J4,J12, J15, J17, J27, K7, K9, K11, K27,
L3, L5, 112,116, N11, N13, N15, N17, N19, P4,
P9, P12, P14, P16, P18, R11, R13, R15, R17,
R19, T4, T12, T14, T16, T18, U8, U11, U13,
U15,U17,U19,Vv4,V12,V18, W6, W19, Y4, Y9,
Y11, Y19, AAG6, AAl14, AAL17, AA22, AA23, AB4,
AC2, AC11, AC19, AC26, AD5, AD9, AD22,
AES3, AE14, AF6, AF10, AF13, AG8, AG27,
K28, L24, L26, N24, N27, P25, R28, T24, T26,
U24, V25, W28, Y24, Y26, AA24, AA27, AB25,
AC28, 121, L23,N22, P20, R23, T21, U22, V20,

W23, Y21, U27
OVpp V16, W11, W14, Y18, AA13, AA21, AB11, Power for PCI OVpp —
AB17, AB24, AC4, AC9, AC21, AD6, AD13, and other
AD17, AD19, AE10, AE8, AE24, AF4, AF12, standards
AF22, AF27, AG26 (33V)
LVpp N8, R7, T9, U6 Power for LVpp —
TSEC1 and
TSEC2
(25V,3.3V)
TVpp W9, Y6 Power for TVpp —
TSEC3 and
TSEC4
(2,5V,3.3V)
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Package Description

Table 74. MPC8543E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
PCI1_TRDY AG11 10 OVpp 2
PCI1_REQ[4:1] AH2, AG4, AG3, AH4 | OVpp —
PCI1_REQO AH3 110 OVpp —
PCI1_CLK AH26 | OVpp 39
PCI1_DEVSEL AH11 110 OVpp 2
PCI1_FRAME AE11 /0 OVpp 2
PCI1_IDSEL AG9 | OVpp —
cfg_pcil_width AF14 110 OVpp 112
Reserved V15 — — 110
Reserved AE28 — — 2
Reserved AD26 — — 110
Reserved AD25 — — 110
Reserved AE26 — — 110
cfg_pcil_clk AG24 | OVpp 5
Reserved AF25 — — 101
Reserved AE25 — — 110
Reserved AG25 — — 110
Reserved AD24 — — 110
Reserved AF24 — — 110
Reserved AD27 — — 110
Reserved AD28, AE27, W17, AF26 — — 110
Reserved AH25 — — 110
DDR SDRAM Memory Interface
MDQ[0:63] L18, J18, K14, L13, L19, M18, L15, L14, A17, 1/0 GVpp —
B17, A13, B12, C18, B18, B13, A12, H18, F18,
J14, F15, K19, J19, H16, K15, D17, G16, K13,
D14, D18, F17, F14, E14, A7, A6, D5, A4, C8,
D7, B5, B4, A2, B1, D1, E4, A3, B2, D2, E3, F3,
G4, J5, K5, F6, G5, J6, K4, J1, K2, M5, M3, J3,
J2, L1, M6
MECCI[0:7] H13, F13, F11, C11, J13, G13, D12, M12 110 GVpp —
MDM[0:8] M17, C16, K17, E16, B6, C4, H4, K1, E13 o GVpp —
MDQSJ[0:8] M15, Al6, G17, G14, A5, D3, H1, L2, C13 I/O GVpp —
WQS[O:S] L17, B16, J16, H14, C6, C2, H3, L4, D13 110 GVpp —
MA[0:15] A8, F9, D9, B9, A9, L10, M10, H10, K10, G10, (0] GVpp —
B8, E10, B10, G6, A10, L11
MBA[0:2] F7,J7, M11 (0] GVpp —
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Package Description

Table 74. MPC8543E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
LSYNC_IN F27 [ BVpp —
LSYNC_OUT F28 o) BVpp —
DMA
DMA_DACK][0:1] AD3, AE1 o} OVpp 5,9, 108
DMA_DREQ][0:1] AD4, AE2 | OVpp —
DMA_DDONE[0:1] AD2, AD1 o) OVpp —
Programmable Interrupt Controller
UDE AH16 [ OVpp —
MCP AG19 | OVpp —
IRQ[0:7] AG23, AF18, AE18, AF20, AG18, AF17, AH24, | OVpp —
AE20
IRQ[8] AF19 [ OVpp —
IRQ[9)/DMA_DREQ3 AF21 [ OVpp 1
IRQ[10]/DMA_DACK3 AE19 110 OVpp 1
IRQ[11]/DMA_DDONE3 AD20 110 OVpp 1
IRQ_OUT AD18 o) OVpp 2,4
Ethernet Management Interface
EC_MDC AB9 o) OVpp 5,9
EC_MDIO AC8 /0 OVpp —
Gigabit Reference Clock
EC_GTX_CLK125 Vil | LVpp —
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_RXD[7:0] R5, U1, R3, U2, V3, V1, T3, T2 [ LVpp —
TSEC1_TXD[7:0] T10, V7, U10, U5, U4, V6, T5, T8 o) LVpp 5,9
TSEC1_COL R4 | LVpp —
TSEC1_CRS V5 /0 LVpp 20
TSEC1_GTX_CLK u7 o) LVpp —
TSEC1_RX_CLK U3 | LVpp —
TSEC1_RX_DV V2 [ LVpp —
TSEC1_RX_ER T1 | LVpp —
TSEC1_TX_CLK T6 | LVpp —
TSEC1_TX_EN u9 o) LVpp 30
TSEC1_TX_ER T7 o) LVpp —
GPIN[0:7] P2, R2, N1, N2, P3, M2, M1, N3 [ LVpp 103
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System Design Information

The platform PLL ratio and €500 PLL ratio configuration pins are not equipped with these default pull-up
devices.

22.9 JTAG Configuration Signals

Correct operation of the JTAG interface requires configuration of a group of system control pins as
demonstrated in Figure 63. Care must be taken to ensure that these pins are maintained at a valid deasserted
state under normal operating conditions as most have asynchronous behavior and spurious assertion gives
unpredictable results.

Boundary-scan testing is enabled through the JTAG interface signals. The TRST signal is optional in the
IEEE 1149.1 specification, but it is provided on all processors built on Power Architecture technology. The
device requires TRST to be asserted during power-on reset flow to ensure that the JTAG boundary logic
does not interfere with normal chip operation. While the TAP controller can be forced to the reset state
using only the TCK and TMS signals, generally systems assert TRST during the power-on reset flow.
Simply tying TRST to HRESET is not practical because the JTAG interface is also used for accessing the
common on-chip processor (COP), which implements the debug interface to the chip.

The COP function of these processors allow a remote computer system (typically, a PC with dedicated
hardware and debugging software) to access and control the internal operations of the processor. The COP
interface connects primarily through the JTAG port of the processor, with some additional status
monitoring signals. The COP port requires the ability to independently assert HRESET or TRST in order
to fully control the processor. If the target system has independent reset sources, such as voltage monitors,
watchdog timers, power supply failures, or push-button switches, then the COP reset signals must be
merged into these signals with logic.

The arrangement shown in Figure 63 allows the COP port to independently assert HRESET or TRST,
while ensuring that the target can drive HRESET as well.

The COP interface has a standard header, shown in Figure 62, for connection to the target system, and is
based on the 0.025" square-post, 0.100" centered header assembly (often called a Berg header). The
connector typically has pin 14 removed as a connector key.

The COP header adds many benefits such as breakpoints, watchpoints, register and memory
examination/modification, and other standard debugger features. An inexpensive option can be to leave
the COP header unpopulated until needed.

There is no standardized way to number the COP header; so emulator vendors have issued many different
pin numbering schemes. Some COP headers are numbered top-to-bottom then left-to-right, while others
use left-to-right then top-to-bottom. Still others number the pins counter-clockwise from pin 1 (as with an
IC). Regardless of the numbering scheme, the signal placement recommended in Figure 62 is common to
all known emulators.

22.9.1 Termination of Unused Signals

Freescale recommends the following connections, when the JTAG interface and COP header are not used:

* TRST must be tied to HRESET through a 0 kQ isolation resistor so that it is asserted when the
system reset signal (HRESET) is asserted, ensuring that the JTAG scan chain is initialized during
the power-on reset flow. Freescale recommends that the COP header be designed into the system
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Ordering Information

Table 87. Part Numbering Nomenclature (continued)

MPC nnnnn t pp ff C r

Product Part
Code Identifier

MPC 8545E Blank = 0 to 105°C HX = CBGA AT =1200 G =400 Blank = Ver. 2.0
C = —40° to 105°C | VU = Pb-free CBGA | AQ = 1000 (SVR = 0x80390220)
PX = PBGA AN =800 A=Ver.2.1.1
VT = Pb-free PBGA B =Ver. 2.1.2
D = Ver. 3.1.x
(SVR = 0x80390231)

8545 Blank = Ver. 2.0
(SVR = 0x80310220)
A=Ver.2.1.1
B =Ver. 2.1.2
D = Ver. 3.1.x
(SVR = 0x80310231)

8543E AQ =1000 Blank = Ver. 2.0
AN = 800 (SVR = 0x803A0020)
A=Ver.2.1.1
B =Ver. 2.1.2
D = Ver. 3.1.x
(SVR = 0x803A0031)

8543 Blank = Ver. 2.0
(SVR = 0x80320020)
A=Ver.2.1.1
B =Ver. 2.1.2
D = Ver. 3.1.x
(SVR = 0x80320031)

3 Processor Core

4 Silicon Version
Frequency Frequency

Temperature Package® %

Notes:

1. See Section 19, “Package Description,” for more information on available package types.
2. The HICTE FC-CBGA package is available on only Version 2.0 of the device.

3. The FC-PBGA package is available on only Version 2.1.1, 2.1.2, and 2.1.3 of the device.
4

. Processor core frequencies supported by parts addressed by this specification only. Not all parts described in this
specification support all core frequencies. Additionally, parts addressed by part number specifications may support other
maximum core frequencies.

5. This speed available only for silicon Version 2.1.1, 2.1.2, and 2.1.3.
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