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Overview

— Enhanced host controller interface (EHCI) compatible
— Complies with USB Specification Rev. 2.0
— High-speed (480 Mbps), full-speed (12 Mbps), and low-speed (1.5 Mbps) operations
— Direct connection to a high-speed device without an external hub
— External PHY with serial and low-pin count (ULPI) interfaces
* Local bus controller (LBC)
— Multiplexed 32-bit address and data operating at up to 133 MHz
— Four chip selects support four external daves
— Upto eight-beat burst transfers
— 32-, 16-, and 8-bit port sizes controlled by an on-chip memory controller
— Three protocol engines on a per chip select bas's:
— General-purpose chip select machine (GPCM)
— Three user-programmable machines (UPMs)
— Dedicated single datarate SDRAM controller
— Parity support
— Default boot ROM chip select with configurable bus width (8-, 16-, or 32-bit)
* Programmable interrupt controller (PIC)
— Functional and programming compatibility with the MPC8260 interrupt controller
— Support for 8 external and 35 internal discrete interrupt sources
— Support for 1 external (optional) and 7 internal machine checkstop interrupt sources
— Programmable highest priority request
— Four groups of interrupts with programmable priority
— External and internal interrupts directed to host processor
— Redirectsinterrupts to external INTA pin in core disable mode.
— Unique vector number for each interrupt source
« Dua industry-standard 1°C interfaces
— Two-wire interface
— Multiple master support
— Master or slave 1°C mode support
— On-chip digital filtering rejects spikes on the bus
— Systeminitialization data optionally loaded from 1°C-1 EPROM by boot sequencer embedded
hardware
* DMA controller
— Four independent virtual channels
— Concurrent execution across multiple channels with programmable bandwidth control
— All channels accessible to local core and remote PCl masters
— Misaligned transfer capability
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RESET Initialization

Table 9. RESET Initialization Timing Specifications (continued)

Parameter/Condition Min Max Unit Notes

Input hold time for POR configuration signals with respect to 0 — ns
negation of HRESET

Time for the MPCB8347E to turn off POR configuration signals — 4 ns 3
with respect to the assertion of HRESET

Time for the MPC8347E to turn on POR configuration signals 1 — thci_sYNC_IN 1,3
with respect to the negation of HRESET

Notes:

1. tpc) sync N IS the clock period of the input clock applied to PCI_SYNC_IN. In PCI host mode, the primary clock is applied
to the CLKIN input, and PCI_SYNC_IN period depends on the value of CFG_CLKIN_DIV. See the MPC8349E
PowerQUICC™ Il Pro Integrated Host Processor Family Reference Manual.

2. tc kN is the clock period of the input clock applied to CLKIN. It is valid only in PCI host mode. See the MPC8349E
PowerQUICC™ |l Pro Integrated Host Processor Family Reference Manual.

3. POR configuration signals consist of CFG_RESET_SOURCE[0:2] and CFG_CLKIN_DIV.

Table 10 liststhe PLL and DLL lock times.
Table 10. PLL and DLL Lock Times

Parameter/Condition Min Max Unit Notes
PLL lock times — 100 us
DLL lock times 7680 122,880 csb_clk cycles 1,2

Notes:

1. DLL lock times are a function of the ratio between the output clock and the coherency system bus clock (csb_clk). A 2:1 ratio
results in the minimum and an 8:1 ratio results in the maximum.

2. The csb_clk is determined by the CLKIN and system PLL ratio. See Section 19, “Clocking.”
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DDR SDRAM

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

6.2.1 DDR SDRAM Input AC Timing Specifications

Table 13 provides the input AC timing specifications for the DDR SDRAM interface.

Table 13. DDR SDRAM Input AC Timing Specifications
At recommended operating conditions with GVpp, of 2.5 V + 5%.

Parameter Symbol Min Max Unit Notes
AC input low voltage Vi — MVgee—0.31 \Y
AC input hlgh voltage V|H MVREF +0.31 GVDD +0.3 \Y
MDQS—MDQ/MECC input skew per byte tDISKEW — ps 1
333 MHz 750
266 MHz 1125

Note:

1. Maximum possible skew between a data strobe (MDQS[n]) and any corresponding bit of data (MDQ[8n + {0...7}] if
0<=n<=7)or ECC (MECC[{0...7}] if n = 8).

Figure 4 illustrates the DDR input timing diagram showing the tp, g« gy timing parameter.

K Y ——
<—tMCK—>

MCK[n] /\ /:\ /:\ /:\

S
_________><__

MDQSIn] ' ' A 3—4/—\

MDQ(X]

; DO% Dl>§i§8§<

DISKEW —»| | <—

|
|
Figure 4. DDR Input Timing Diagram

6.2.2 DDR SDRAM Output AC Timing Specifications

Table 14 and Table 15 provide the output AC timing specifications and measurement conditionsfor the
DDR SDRAM interface.
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DDR SDRAM

Table 14. DDR SDRAM Output AC Timing Specifications for Source Synchronous Mode
At recommended operating conditions with GVpp 0of 2.5 V + 5%.

Parameter Symbol1 Min Max Unit Notes
MCK]n] cycle time, (MCK[n]/MCK[n] crossing) tmek 6 10 ns 2
Skew between any MCK to ADDR/CMD tAOSKEW ps 3
333 MHz —1000 200
266 MHz —-1100 300
200 MHz -1200 400
ADDR/CMD output setup with respect to MCK {DDKHAS — ns 4
333 MHz 2.8
266 MHz 3.45
200 MHz 4.6
ADDR/CMD output hold with respect to MCK tDDKHAX — ns 4
333 MHz 2.0
266 MHz 2.65
200 MHz 3.8
MCS(n) output setup with respect to MCK topKHCS — ns 4
333 MHz 2.8
266 MHz 3.45
200 MHz 4.6
MCS(n) output hold with respect to MCK tbDKHEX — ns 4
333 MHz 2.0
266 MHz 2.65
200 MHz 3.8
MCK to MDQS tDDKHMH ns 5
333 MHz -0.9 0.3
266 MHz -1.1 0.5
200 MHz -1.2 0.6
MDQ/MECC/MDM output setup with respectto | tppkHps, — ps 6
MDQS topKLDS
333 MHz 900
266 MHz 900
200 MHz 1200
MDQ/MECC/MDM output hold with respect to tDDKHDX, — ps 6
MDQS DDKLDX
333 MHz 900
266 MHz 900
200 MHz 1200
MDQS preamble start tDDKHMP —0.25 x tMCK -0.9 -0.25 x tMCK +0.3 ns 7
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Ethernet: Three-Speed Ethernet, Ml Management

8 Ethernet: Three-Speed Ethernet, Ml 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 the gigabit media independent interface (GMII), the
mediaindependent interface (MI1), ten-bit interface (TBI), reduced gigabit media independent

interface (RGMI1), 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 RGM I and RTBI interfaces are defined for 2.5 V. The RGMII and RTBI interfaces follow the
Hewlett-Packard Reduced Pin-Count I nterface 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.”

8.1.1 TSEC DC Electrical Characteristics

GMII, MII, TBI, RGMII, and RTBI drivers and receivers comply with the DC parametric attributes
specified in Table 19 and Table 20. The RGMII and RTBI signalsin Table 20 are based ona2.5-V CMOS
interface voltage as defined by JEDEC EIA/JESDS-5.

Table 19. GMII/TBI and MII DC Electrical Characteristics

Parameter Symbol Conditions Min Max Unit
Supply voltage 3.3 V LVpp? — 2.97 3.63
Output high voltage VoH lop=—-4.0 mA LVpp = Min 2.40 LVpp + 0.3 \
Output low voltage VoL lop =4.0 mA LVpp = Min GND 0.50 \Y
Input high voltage Viy — — 2.0 LVpp + 0.3 \
Input low voltage Vi — — -0.3 0.90 \Y
Input high current iy Vint = Wop — 40 uA
Input low current I Vit = GND -600 — A

Notes:
1. The symbol V), in this case, represents the LV, symbol referenced in Table 1 and Table 2.
2. GMII/MII pins not needed for RGMII or RTBI operation are powered by the OVpp supply.
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Ethernet: Three-Speed Ethernet, Ml Management

Figure 8 shows the GMII transmit AC timing diagram.

< teTx > teTxR
GTX_CLK
teTxH leTxF
TXD[7:0]
TX_EN
TX_ER
<—— lGTKHDX —>

Figure 8. GMII Transmit AC Timing Diagram

8.2.1.2 GMIl Receive AC Timing Specifications

Table 22 provides the GMII receive AC timing specifications.

Table 22. GMII Receive AC Timing Specifications
At recommended operating conditions with LVy/OVpp of 3.3 V £ 10%.

Parameter/Condition Symbol? Min Typ Max Unit
RX_CLK clock period teRrX — 8.0 — ns
RX_CLK duty cycle torxH/tGRX 40 — 60 %
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK {GRDVKH 2.0 — — ns
RXD[7:0], RX_DV, RX_ER hold time to RX_CLK tGRDXKH 0.5 — — ns
RX_CLK clock rise, V, (min) to V,y(max) tGRXR — — 1.0 ns
RX_CLK clock fall time, V y(max) to V,; (min) teRXF — — 1.0 ns

Note:

1. The symbols for timing specifications follow the pattern of tirst two letters of functional block)(signal)(state)(reference)(state) fOr inputs
and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tgrpykH Symbolizes GMII receive timing
(GR) with respect to the time data input signals (D) reaching the valid state (V) relative to the tgy clock reference (K) going
to the high state (H) or setup time. Also, tgrpxk, Symbolizes GMII receive timing (GR) with respect to the time data input
signals (D) went invalid (X) relative to the tgry clock reference (K) going to the low (L) state or hold time. In general, the clock
reference symbol is based on three letters representing the clock of a particular function. For example, the subscript of tgrx
represents the GMII (G) 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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Figure 9 shows the GMII receive AC timing diagram.

Ethernet: Three-Speed Ethernet, Ml Management

< terx >
RX_CLK
< IGRXH —>
RXD[7:0]
RX_DV
RX_ER

tGRDVKH —> <—

Figure 9. GMIl Receive AC Timing Diagram

8.2.2 MIl AC Timing Specifications

This section describes the M1 transmit and receive AC timing specifications.

8.2.2.1 MIl Transmit AC Timing Specifications

Table 23 provides the MII transmit AC timing specifications.

Table 23. MIl Transmit AC Timing Specifications

At recommended operating conditions with LV pp/OVpp of 3.3 V + 10%.

<—— tGRDXKH —>

Parameter/Condition Symbol1 Min Typ Max Unit
TX_CLK clock period 10 Mbps tmTX — 400 — ns
TX_CLK clock period 100 Mbps tMTX — 40 — ns
TX_CLK duty cycle tMTXHAMTX 35 — 65 %
TX_CLK to Ml data TXD[3:0], TX_ER, TX_EN delay tMTKHDX 1 5 15 ns
TX_CLK data clock rise V, (min) to V,y(max) tMTXR 1.0 — 4.0 ns
TX_CLK data clock fall V|y(max) to V, (min) tmTXF 1.0 — 4.0 ns

Note:

1. The symbols for timing specifications follow the pattern of tist wo letters of functional block)(signal)(state)(reference)(state) fOr inputs
and tfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tytkHpx Symbolizes Ml transmit timing
(MT) for the time ty,1x clock reference (K) going high (H) until data outputs (D) are invalid (X). In general, the clock reference
symbol is based on two to three letters representing the clock of a particular function. For example, the subscript of tyrx
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).
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Figure 12 shows the MI1 receive AC timing diagram.

Ethernet: Three-Speed Ethernet, Ml Management

< tvRX > tMRXR
RX_CLK
<— tpMRXH tMRXF
RXD[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH —» <
—> <—tyRDXKH

Figure 12. MIl Receive AC Timing Diagram

8.2.3 TBI AC Timing Specifications

This section describes the TBI transmit and receive AC timing specifications.

8.2.3.1 TBI Transmit AC Timing Specifications

Table 25 provides the TBI transmit AC timing specifications.

Table 25. TBI Transmit AC Timing Specifications

At recommended operating conditions with LV pp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol1 Min Typ Max Unit
GTX_CLK clock period trrx — 8.0 — ns
GTX_CLK duty cycle trrxH/tTTx 40 — 60 %
GTX_CLK to TBI data TXD[7:0], TX_ER, TX_EN delay tTTKHDX 1.0 — 5.0 ns
GTX_CLK clock rise, V, (min) to V,y(max) trrxr — — 1.0 ns
GTX_CLK clock fall time, V,y(max) to V, (min) trrxe — — 1.0 ns
GTX_CLK125 reference clock period to125° — 8.0 — ns
GTX_CLK125 reference clock duty cycle tg125H/tG125 45 — 55 ns

Notes:

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

and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, trknpy Symbolizes the TBI transmit
timing (TT) with respect to the time from t1x (K) going high (H) until the referenced data signals (D) reach the valid state (V)

or setup time. Also, trtknpx Symbolizes the TBI transmit timing (TT) with respect to the time from tr1x (K) going high (H) until

the referenced data signals (D) reach the invalid state (X) or hold time. In general, the clock reference symbol is based on

three letters representing the clock of a particular function. For example, the subscript of tyx represents the TBI (T) transmit
(TX) clock. For rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. This symbol represents the external GTX_CLK125 and does not follow the original symbol naming convention
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Figure 14 shows the TBI receive AC timing diagram.

Ethernet: Three-Speed Ethernet, Ml Management

< tTRX >
PMA_RX_CLK1
<— tTRXH
RCG[9:0] EvenRCG X Odd RCG
LTRDVKH <
< lsKTRX—>] - <—tTRDXKH
PMA_RX_CLKO U
—> <— tTRDXKH
—> <— tTRDVKH

Figure 14. TBI Receive AC Timing Diagram

8.2.4

RGMII and RTBI AC Timing Specifications

Table 27 presents the RGMI1 and RTBI AC timing specifications.
Table 27. RGMIl and RTBI AC Timing Specifications

At recommended operating conditions with LV of 2.5 V + 5%.

Parameter/Condition Symbol1 Min Typ Max Unit
Data to clock output skew (at transmitter) tskrGT -0.5 — 0.5 ns
Data to clock input skew (at receiver)? tskreT 1.0 — 2.8 ns
Clock cycle duration® tRaT 7.2 8.0 8.8 ns
Duty cycle for 1000Base-T* ° treTH/tRGT 45 50 55 %
Duty cycle for 10BASE-T and 100BASE-TX® ® treTH/tRGT 40 50 60 %
Rise time (20%—-80%) tRGTR — — 0.75 ns
Fall time (20%—80%) traTF — — 0.75 ns
GTX_CLK125 reference clock period tg12° — 8.0 — ns
GTX_CLK125 reference clock duty cycle ts125H/tc125 47 — 53 %

Notes:

1. In general, the clock reference symbol for this section is based on the symbols RGT to represent RGMII and RTBI timing. For
example, the subscript of tggT represents the TBI (T) receive (RX) clock. Also, the notation for rise (R) and fall (F) times
follows the clock symbol. For symbols representing skews, the subscript is SK followed by the clock being skewed (RGT).

2. This implies that PC board design requires clocks to be routed so that an additional trace delay of greater than 1.5 ns is added

to the associated clock signal.

3. For 10 and 100 Mbps, trgT scales to 400 ns * 40 ns and 40 ns + 4 ns, respectively.
4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet clock domains as long
as the minimum duty cycle is not violated and stretching occurs for no more than three tggt of the lowest speed transitioned.

5. Duty cycle reference is LVpp/2.

6. This symbol represents the external GTX_CLK125 and does not follow the original symbol naming convention.
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9

uUSB

USB

This section provides the AC and DC electrical specifications for the USB interface of the MPC8347E.

9.

1 USB DC Electrical Characteristics

Table 31 provides the DC electrical characteristics for the USB interface.

Table 31. USB DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage Vi 2 OVpp +0.3 \Y
Low-level input voltage Vi -0.3 0.8 \Y
Input current N — +5 HA
High-level output voltage, Igy = =100 pA VoH OVpp—0.2 —
Low-level output voltage, I, = 100 pA VoL — 0.2

9.

2 USB AC Electrical Specifications

Table 32 describes the general timing parameters of the USB interface of the MPC8347E.

Table 32. USB General Timing Parameters (ULPI Mode Only)

Parameter Symbol1 Min Max Unit Notes
USB clock cycle time tusck 15 — ns 2-5
Input setup to USB clock—all inputs tusIvkH 4 — ns 2-5
Input hold to USB clock—all inputs tusIXKH 1 — ns 2-5
USB clock to output valid—all outputs tuskHovV — 7 ns 2-5
Output hold from USB clock—all outputs tuskHOX 2 — ns 2-5
Notes:
1. The symbols for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for inputs

and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tygixkH Symbolizes USB timing (US) for
the input (1) to go invalid (X) with respect to the time the USB clock reference (K) goes high (H). Also, tysknox Symbolizes
USB timing (US) for the USB 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 USB clock.
. All signals are measured from OVpp/2 of the rising edge of the USB clock to 0.4 x OVpp of the signal in question for 3.3 V

signaling levels.

. Input timings are measured at the pin.
. For 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 that of the leakage current specification.
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Local Bus
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Figure 25. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =4 (DLL Enabled)
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Table 39. I12C AC Electrical Specifications (continued)

Parameter Symbol! Min Max Unit

Fall time of both SDA and SCL signals® tiocE — 300 ns
Setup time for STOP condition t2PVKH 0.6 — us
Bus free time between a STOP and START condition tioKHDX 1.3 — us
Noise margin at the LOW level for each connected device (including VL 0.1 x OVpp — \Y
hysteresis)

Noise margin at the HIGH level for each connected device (including VNH 0.2 x OVpp — \Y
hysteresis)

Notes:

1. The symbols for timing specifications follow the pattern of t;rst o letters of functional block)(signal)(state)(referencg)(state) for inputs
and tirst two letters of functional block)(reference)(state)(signal)(state) fOf OUtputs. For example, tjopyiH Symbolizes 1°C timing (12) with
respect to the time data input signals (D) reach the valid state (V) relative to the t;,¢ clock reference (K) going to the high (H)
state or setup time. Also, tiogxk Symbolizes 12C timing (12) for the time that the data with respect to the start condition (S)
goes invalid (X) relative to the t;5¢ clock reference (K) going to the low (L) state or hold time. Also, tjopykH Symbolizes I’C
timing (12) for the time that the data with respect to the stop condition (P) reaches the valid state (V) relative to the t;,¢ clock
reference (K) going to the high (H) state or setup time. For rise and fall times, the latter convention is used with the appropriate
letter: R (rise) or F (fall).

2. MPC8347E provides a hold time of at least 300 ns for the SDA signal (referred to the V(min) of the SCL signal) to bridge
the undefined region of the falling edge of SCL.

3. The maximum t;pyky Must be met only if the device does not stretch the LOW period (tj»¢ ) of the SCL signal.

4. Cg = capacitance of one bus line in pF.

5.)The MPC8347E does not follow the “I2C-BUS Specifications” version 2.1 regarding the tizcF AC parameter.

Figure 31 provides the AC test load for the 1°C.

Output «{) Zp=50Q <\ AN OVpp/2
/ RL =50Q

Figure 31. 1°C AC Test Load

Figure 32 shows the AC timing diagram for the 1°C bus.

jx [ XN/

—>| [+ tiocF — ti2DvKH tokHKL —] tocr— [<—
. tosxkL, 1 | |[<— > |
SCL \_
> tasxKL —>| < tcH < tiosvkH topvkH <
s ~<— t2DxKL Sr p s

Figure 32. I°C Bus AC Timing Diagram
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PCI

Table 41. PCI AC Timing Specifications at 66 MHz! (continued)

Parameter Symbol2 Min Max Unit Notes

Input hold from clock tpCIXKH 0 — ns 3,5

Notes:

1. PCI timing depends on M66EN and the ratio between PCI1/PCI2. Refer to the PCI chapter of the reference manual for a
description of M66EN.

2. The symbols for timing specifications follow the pattern of st wo letters of functional block)(signal)(state)(reference)(state) fOr inputs

and Ufirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tpcykn Symbolizes PCl timing (PC) with
respect to the time the input signals (I) reach the valid state (V) relative to the PCI_SYNC_IN clock, tgys, reference (K) going

to the high (H) state or setup time. Also, tpcrHpy Symbolizes PCI timing (PC) with respect to the time hard reset (R) went
high (H) relative to the frame signal (F) going to the valid (V) state.

3. See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.

4. For 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.
5. Input timings are measured at the pin.

Table 42 provides the PCl AC timing specifications at 33 MHz.
Table 42. PCI AC Timing Specifications at 33 MHz

Parameter Symbol1 Min Max Unit Notes
Clock to output valid tPCKHOV — 11 ns 2
Output hold from clock tpckHOX 2 — ns 2
Clock to output high impedance tpckHOZ — 14 ns 2,3
Input setup to clock tpCIVKH 3.0 — ns 2,4
Input hold from clock tpCIXKH 0 — ns 2,4

Notes:
1. The symbols for timing specifications follow the pattern of tist wo letters of functional block)(signal)(state)(reference)(state) fOr inputs

and tirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tpcjykH Symbolizes PCI timing (PC) with
respect to the time the input signals (I) reach the valid state (V) relative to the PCI_SYNC_IN clock, tgys, reference (K) going
to the high (H) state or setup time. Also, tpcrHpy Symbolizes PCI timing (PC) with respect to the time hard reset (R) went
high (H) relative to the frame signal (F) going to the valid (V) state.

2. See the timing measurement conditions in the PCI 2.2 Local Bus Specifications.

3. For 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.
4. Input timings are measured at the pin.

Figure 33 provides the AC test load for PCI.

Output «{) Zy=50Q <\ AN OVpp/2
/ RL =50Q

Figure 33. PCI AC Test Load
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Timers

14 Timers

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

14.1 Timer DC Electrical Characteristics

Table 43 providesthe DC electrical characteristics for the MPC8347E timer pins, including TIN, TOUT,
TGATE, and RTC_CLK.

Table 43. Timer DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Input high voltage Vi 2.0 OVpp +0.3 \Y
Input low voltage Vi -0.3 0.8 \Y
Input current N *5 pA
Output high voltage VoH loy=-8.0 mA 2.4 —
Output low voltage Vou loL = 8.0 mA — 0.5
Output low voltage VoL loL =3.2mA — 0.4

14.2 Timer AC Timing Specifications

Table 44 provides the timer input and output AC timing specifications.
Table 44. Timers Input AC Timing Specifications?®

Characteristic Symbol? Min Unit

Timers inputs—minimum pulse width tTiwip 20 ns

Notes:

1. Input specifications are measured from the 50 percent level of the signal to the 50 percent level of the rising edge of CLKIN.
Timings are measured at the pin.

2. Timer inputs and outputs are asynchronous to any visible clock. Timer outputs should be synchronized before use by external
synchronous logic. Timer inputs are required to be valid for at least tt),y,p NS to ensure proper operation.
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Package and Pin Listings

18.2 Mechanical Dimensions for the MPC8347E TBGA

Figure 39 shows the mechanical dimensions and bottom surface nomenclature for the MPC8347E,
672-TBGA package.
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Notes:

1.All dimensions are in millimeters.

2.Dimensions and tolerances 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 must exclude any effect of mark on top surface of package.

Figure 39. Mechanical Dimensions and Bottom Surface Nomenclature for the MPC8347E TBGA
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Table 51. MPC8347E (TBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type SPS;V;; Notes
DUART
UART_SOUT[1:2)/MSRCID[0:1/LSRCID[0:1] | AK27, AN29 o) OVpp
UART_SIN[1:2]/MSRCID[2:3]/LSRCID[2:3] | AL28, AM29 110 OVpp
UART_CTS[1)/MSRCID4/LSRCID4 AP30 110 OVpp
UART_CTS[2)/MDVAL/ LDVAL AN30 110 OVpp
UART_RTSJ[1:2] AP31, AM30 o OVpp
I2C interface
IIC1_SDA AK29 110 OVpp 2
IIC1_SCL AP32 110 OVpp 2
IIC2_SDA AN31 110 OVpp 2
IIC2_SCL AM31 110 OVpp 2
SPI
SPIMOSI AN32 e} OVpp
SPIMISO AP33 110 OVpp
SPICLK AK30 I/0 OVpp
SPISEL AL31 [ OVpp
Clocks
PCI_CLK_OUT[0:4] AN9, AP9, AM10, AN10, AJ11 o) OVpp
PCI_SYNC_IN/PCI_CLOCK AK12 [ OVpp
PCI_SYNC_OUT AP11 o) OVpp 3
RTC/PIT_CLOCK AM32 [ OVpp
CLKIN AM9 [ OVpp
JTAG
TCK E20 [ OVpp
TDI F20 [ OVpp 4
TDO B20 o) OVpp 3
T™MS A20 [ OVpp 4
TRST B19 [ OVpp 4
Test
TEST D22 [ OVpp 6
TEST_SEL AL13 [ OVpp 7
PMC
QUIESCE A18 o) OVpp
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Table 52. MPC8347E (PBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type SPS;V;; Notes
General Purpose I/O Timers
GPIO1[0)/GTM1_TIN1/GTM2_TIN2 D27 110 OVpp
GPIO1[1)/GTM1_TGATE1/GTM2_TGATE2 |E26 110 OVpp
GPIO1[2)/GTM1_TOUT1 D28 110 OVpp
GPIO1[3)/GTM1_TIN2/GTM2_TIN1 G25 110 OVpp
GPIO1[4)/GTM1_TGATE2/GTM2_TGATE1 |J24 110 OVpp
GPIO1[5)/GTM1_TOUT2/GTM2_TOUT1 F26 110 OVpp
GPIO1[6]/GTM1_TIN3/GTM2_TIN4 E27 I/0 OVpp
GPIO1[7]/GTM1_TGATE3/GTM2_TGATE4 |E28 110 OVpp
GPIO1[8)/GTM1_TOUT3 H25 110 OVpp
GPIO1[9]/GTM1_TIN4/GTM2_TIN3 F27 I/0 OVpp
GPIO1[10)/GTM1_TGATE4/GTM2_TGATE3 |K24 110 OVpp
GPIO1[11)/GTM1_TOUT4/GTM2_TOUT3 G26 110 OVpp
USB Port 1

MPH1_DO_ENABLEN/DR_DO_ENABLEN c28 I/0 OVpp
MPH1_D1_SER_TXD/DR_D1_SER_TXD F25 I/0 OVpp
MPH1_D2_VMO_SEO/DR_D2 VMO_SEO |B28 I/0 OVpp
MPH1_D3_SPEED/DR_D3_SPEED c27 110 OVpp
MPH1_D4 DP/DR_D4_DP D26 110 OVpp
MPH1_D5_DM/DR_D5_DM E25 I/0 OVpp
MPH1_D6_SER_RCV/DR_D6_SER_RCV |C26 I/0 OVpp
MPH1_D7_DRVVBUS/DR_D7_DRVVBUS |D25 I/0 OVpp
MPH1_NXT/DR_SESS_VLD_NXT B26 [ OVpp
MPH1_DIR_DPPULLUP/ E24 1/0 OVpp
DR_XCVR_SEL_DPPULLUP

MPH1_STP_SUSPEND/ A27 0] OVpp
DR_STP_SUSPEND

MPH1_PWRFAULT/ C25 | OVpp
DR_RX_ERROR_PWRFAULT

MPH1_PCTLO/DR_TX_VALID_PCTLO A26 o) OVpp
MPH1_PCTL1/DR_TX_VALIDH_PCTL1 B25 o) OVpp
MPH1_CLK/DR_CLK A25 | OVpp

USB Port 0

MPHO_DO_ENABLEN/DR_D8_CHGVBUS |D24 110 OVpp
MPHO_D1_SER_TXD/DR_D9 DCHGVBUS |C24 110 OVpp
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Table 52. MPC8347E (PBGA) Pinout Listing (continued)

Signal Package Pin Number Pin Type SPS;V;; Notes
MPHO_D2_VMO_SEO/DR_D10_DPPD B24 I/0 OVpp
MPHO_D3_SPEED/DR_D11_DMMD A24 I/0 OVpp
MPHO_D4_DP/DR_D12_VBUS_VLD D23 110 OVpp
MPHO_D5_DM/DR_D13_SESS_END c23 I/0 OVpp
MPHO_D6_SER_RCV/DR_D14 B23 110 OVpp
MPHO_D7_DRVVBUS/DR_D15_IDPULLUP |A23 110 OVpp
MPHO_NXT/DR_RX_ACTIVE_ID D22 [ OVpp
MPHO_DIR_DPPULLUP/DR_RESET Cc22 /0 OVpp
MPHO_STP_SUSPEND/DR_TX_READY B22 110 OVpp
MPHO_PWRFAULT/DR_RX_VALIDH A22 | OVpp
MPHO_PCTLO/DR_LINE_STATEO E21 11O OVpp
MPHO_PCTL1/DR_LINE_STATE1 D21 11O OVpp
MPHO_CLK/DR_RX_VALID c21 [ OVpp

Programmable Interrupt Controller
MCP_OUT ES o} OVpp 2
IRQO/MCP_IN/GPIO2[12] J28 110 OVpp
IRQ[1:5)/GP102[13:17] K25, J25, H26, L24, G27 110 OVpp
IRQ[6]/GPI02[18]/CKSTOP_OUT G28 110 OVpp
IRQ[7]/GPIO2[19]/CKSTOP_IN J26 11O OVpp
Ethernet Management Interface
EC_MDC Y24 o] LVpp1
EC_MDIO Y25 110 LVpp1 2
Gigabit Reference Clock
EC_GTX_CLK125 Y26 | LVpp1
Three-Speed Ethernet Controller (Gigabit Ethernet 1)

TSEC1_COL/GPIO2[20] M26 110 OVpp
TSEC1_CRS/GPIO2[21] u25 110 LVpp1
TSEC1_GTX_CLK V24 o) LVpp1 3
TSEC1_RX_CLK u26 [ LVpp1
TSEC1_RX_DV u24 [ LVpp1
TSEC1_RX_ER/GPIO2[26] L28 110 OVpp
TSEC1_RXDI[7:4])/GPIO2[22:25] M27, M28, N26, N27 110 OVpp
TSEC1_RXDI[3:0] W26, W24, Y28, Y27 | LVpp1
TSEC1_TX_CLK N25 [ OVpp
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Clocking

Table 57. CSB Frequency Options for Host Mode

Input Clock Frequency (MHz)?
csb_clk :
CFG_CLKIN_DIV SPMF Input Clock | 16.67 25 3333 | 66.67
at Reset "
Ratio
csb_clk Frequency (MHz)
Low 0010 2:1 133
Low 0011 3:1 100 200
Low 0100 4:1 100 133 266
Low 0101 5:1 125 166 333
Low 0110 6:1 100 150 200
Low 0111 7:1 116 175 233
Low 1000 8:1 133 200 266
Low 1001 9:1 150 225 300
Low 1010 10:1 166 250 333
Low 1011 11:1 183 275
Low 1100 12:1 200 300
Low 1101 13:1 216 325
Low 1110 14:1 233
Low 1111 15:1 250
Low 0000 16:1 266
High 0010 2:1 133
High 0011 3:1 100 200
High 0100 4:1 133 266
High 0101 5:1 166 333
High 0110 6:1 200
High 0111 7:1 233
High 1000 8:1

1 CFG_CLKIN_DIV selects the ratio between CLKIN and PCI_SYNC_OUT.

2 CLKIN is the input clock in host mode; PCI_CLK is the input clock in agent mode.
DDR2 memory may be used at 133 MHz provided that the memory components are specified for
operation at this frequency.
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Thermal

Table 62. Package Thermal Characteristics for PBGA (continued)

Characteristic Symbol Value Unit Notes
Junction-to-case thermal Reic 5 °C/IW 5
Junction-to-package natural convection on top VT 5 °C/W 6

Notes

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board)
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal
resistance.

2. Per SEMI G38-87 and JEDEC JESD51-2 with the single-layer board horizontal.

. Per JEDEC JESD51-6 with the board horizontal.

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.

5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 Method
1012.1).

6. Thermal characterization parameter indicating the temperature difference between package top and the junction temperature
per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is written as Psi-JT.

w

20.2 Thermal Management Information

For the following sections, Pp = (Vpp X Ipp) + Pyjo Where Py isthe power dissipation of the I/O drivers.
See Table 5 for I/O power dissipation values.

20.2.1 Estimation of Junction Temperature with Junction-to-Ambient
Thermal Resistance

An estimation of the chip junction temperature, T 3, can be obtained from the equation:
T3=Ta+ (Rga* Pp)

where:

T; = junction temperature (°C)

T, = ambient temperature for the package (°C)

Rgia = junction-to-ambient thermal resistance (°C/W)

Pp = power dissipation in the package (W)
The junction-to-ambient thermal resistance is an industry-standard value that provides aquick and easy
estimation of thermal performance. Generally, the value obtained on asingle-layer board isappropriate for
atightly packed printed-circuit board. The value obtained on the board with the internal planesis usually

appropriate if the board haslow power dissipation and the components are well separated. Test cases have
demonstrated that errors of afactor of two (in the quantity T;—T,) are possible.

20.2.2 Estimation of Junction Temperature with Junction-to-Board
Thermal Resistance

Thethermal performance of adevice cannot be adequately predicted from the junction-to-ambient thermal
resistance. The thermal performance of any component is strongly dependent on the power dissipation of
surrounding components. In addition, the ambient temperature varies widely within the application. For
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