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Overview

— On-the-fly power management using CKE
— Registered DIMM support
— 2.5V SSTL2 compatible 1/0
* Dual three-speed (10/100/1000) Ethernet controllers (TSECS)

— Dual controllers designed to comply with |EEE 802.3®, 802.3u®, 820.3x®, 802.3z®,
802.3ac® standards

— Ethernet physical interfaces:
— 1000 Mbps IEEE Std. 802.3 GMII/RGMII, IEEE Sd. 802.3z TBI/RTBI, full-duplex
— 10/100 Mbps IEEE Std. 802.3 Ml full- and half-duplex

— Buffer descriptors are backward-compatible with MPC8260 and MPC860T 10/100
programming models

— 9.6-Kbyte jumbo frame support
— RMON statistics support
— Internal 2-Kbyte transmit and 2-Kbyte receive FIFOs per TSEC module
— MII management interface for control and status
— Programmable CRC generation and checking
* PCl interface
— Designed to comply with PCI Specification Revision 2.2
— Data bus width:
— 32-hit data PCI interface operating at up to 66 MHz
— PCI 3.3-V compatible
— PCI host bridge capabilities
— PCI agent mode on PCI interface
— PCI-to-memory and memory-to-PCl streaming
— Memory prefetching of PCI read accesses and support for delayed read transactions
— Posting of processor-to-PCl and PCI-to-memory writes
— On-chip arbitration supporting five masters on PCI
— Accessesto al PCI address spaces
— Parity supported
— Selectable hardware-enforced coherency
— Address trandation units for address mapping between host and peripheral
— Dual address cycle for target
— Internal configuration registers accessible from PCI

* Security engineis optimized to handle all the algorithms associated with IPSec, SSL/TLS, SRTP,
|[EEE Std. 802.11i®, iSCSI, and IKE processing. The security engine contains four
crypto-channels, a controller, and a set of crypto execution units (EUS):

— Public key execution unit (PKEU) :
— RSA and Diffie-Hellman algorithms
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Overview

— Programmable field size up to 2048 bits
— Elliptic curve cryptography
— F2m and F(p) modes
— Programmable field size up to 511 bits
— Dataencryption standard (DES) execution unit (DEU)
— DES and 3DES agorithms
— Two key (K1, K2) or three key (K1, K2, K3) for 3DES
— ECB and CBC modes for both DES and 3DES
— Aadvanced encryption standard unit (AESU)
— Implements the Rijndael symmetric-key cipher
— Key lengths of 128, 192, and 256 bits
— ECB, CBC, CCM, and counter (CTR) modes
— ARC four execution unit (AFEU)
— Stream cipher compatible with the RC4 algorithm
— 40- to 128-bit programmable key
— Message digest execution unit (MDEU)
— SHA with 160- or 256-bit message digest
— MD5 with 128-bit message digest
— HMAC with either algorithm
— Random number generator (RNG)
— Four crypto-channels, each supporting multi-command descriptor chains
— Static and/or dynamic assignment of crypto-execution unitsthrough anintegrated controller
— Buffer size of 256 bytes for each execution unit, with flow control for large data sizes
* Universal serial bus (USB) dual role controller
— USB on-the-go mode with both device and host functionality
— Complies with USB specification Rev. 2.0
— Can operate as a stand-alone USB device
— One upstream facing port
— Six programmable USB endpoints
— Can operate as a stand-alone USB host controller
— USB root hub with one downstream-facing port
— Enhanced host controller interface (EHCI) compatible
— High-speed (480 Mbps), full-speed (12 Mbps), and low-speed (1.5 M bps) operations
— External PHY with UTMI, serial and UTMI+ low-pin interface (ULPI)
* Universal seria bus (USB) multi-port host controller
— Can operate as a stand-alone USB host controller
— USB root hub with one or two downstream-facing ports
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Table 5 shows the estimated typical 1/0 power dissipation for MPC8347E.

Table 5. MPC8347E Typical I/O Power Dissipation

Power Characteristics

DDR2 DDR1
Interface Parameter GVpp | GVpp (g\gD\?) (IévsD\'a) (;\{SD\B) Unit Comments
18V) | (25V) : : :
DDR I/O 200 MHz, 32 bits — 0.42 — — — W —
65% utilization
25V 200 MHz, 64 bits — 0.55 — — — w —
Rs =20 Q -
Rt =50 O 266 MHz, 32 bits — 0.5 — — — W —
2 pair of clocks 266 MHz, 64 bits — 0.66 — — — W —
300 MHz,! 32 bits — 0.54 — — — w —
300 MHz,! 64 bits — 0.7 — — — w —
333 MHz,! 32 bits — 0.58 — — — w —
333 MHz, 64 bits — 0.76 — — — w —
400 MHz,* 32 bits — — — — — —
400 MHz," 64 bits — — — — — —
PCI /O 33 MHz, 32 bits — — 0.04 — — W —
load = 30 pF
66 MHz, 32 bits — — 0.07 — — W —
Local bus I/0 167 MHz, 32 bits — — 0.34 — — W —
load = 25 pF
133 MHz, 32 bits — — 0.27 — — W —
83 MHz, 32 bits — — 0.17 — — W —
66 MHz, 32 bits — — 0.14 — — W —
50 MHz, 32 bits — — 0.11 — — W —
TSEC I/O MIl — — — 0.01 — W Multiply by number of
load = 25 pF interfaces used.
GMll or TBI — — — 0.06 — W
RGMII or RTBI — — — — 0.04 w
uUsB 12 MHz — — 0.01 — — W Multiply by 2 if using
2 ports.
480 MHz — — 0.2 — — W
Other 110 — — 0.01 — — W —

1 TBGA package only.
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Clock Input Timing

4  Clock Input Timing

This section provides the clock input DC and AC electrical characteristics for the MPC8347E.

4.1 DC Electrical Characteristics

Table 7 provides the clock input (CLKIN/PCI_SYNC_IN) DC timing specifications for the MPC8347E.
Table 6. CLKIN DC Timing Specifications

Parameter Condition Symbol Min Max Unit
Input high voltage — Vi 2.7 OVpp +0.3 \Y
Input low voltage — Vi -0.3 0.4 \Y
CLKIN input current 0V<V|<OVpp N — +10 UA
PCI_SYNC_IN input current oOV<Vy<05Vor Iin — +10 A
OVpp — 0.5 V < V) < OVpp
PCI_SYNC_IN input current 0.5V<V)ys0OVpp—-0.5V N — +50 UA

4.2 AC Electrical Characteristics

The primary clock source for the MPC8347E can be one of two inputs, CLKIN or PCI_CLK, depending
on whether the device is configured in PCI host or PCI agent mode. Table 7 provides the clock input
(CLKIN/PCI_CLK) AC timing specifications for the MPC8347E.

Table 7. CLKIN AC Timing Specifications

Parameter/Condition Symbol Min Typical Max Unit Notes
CLKIN/PCI_CLK frequency feLkin — — 66 MHz 1,6
CLKIN/PCI_CLK cycle time teLKIN 15 — — ns —
CLKIN/PCI_CLK rise and fall time tkHs Tk 0.6 1.0 2.3 ns 2
CLKIN/PCI_CLK duty cycle tkHk/teLKIN 40 — 60 % 3
CLKIN/PCI_CLK jitter — — — +150 ps 4,5

Notes:

1. Caution: The system, core, USB, security, and TSEC must not exceed their respective maximum or minimum operating

frequencies.

a b wN

. Rise and fall times for CLKIN/PCI_CLK are measured at 0.4 and 2.7 V.

. Timing is guaranteed by design and characterization.

. This represents the total input jitter—short term and long term—and is guaranteed by design.

. The CLKIN/PCI_CLK driver’s closed loop jitter bandwidth should be <500 kHz at —20 dB. The bandwidth must be set low to
allow cascade-connected PLL-based devices to track CLKIN drivers with the specified jitter.

6. The Spread spectrum clocking. Is allowed with 1% input frequency down-spread at maximum 50KHz modulation rate

regardless of input frequency.
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5 RESET Initialization

RESET Initialization

This section describes the DC and AC electrical specifications for the reset initialization timing and

electrical requirements of the MPC8347E.

51 RESET DC Electrical Characteristics

Table 8 provides the DC electrical characteristics for the RESET pins of the MPC8347E.
Table 8. RESET Pins 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 \
Input current N +5 HA
Output high voltage? Vou loy =—-8.0 mA 24 —

Output low voltage Vou loL = 8.0 mA — 0.5

Output low voltage VoL loL =3.2mA — 0.4

Notes:

1. This table applies for pins PORESET, HRESET, SRESET, and QUIESCE.

2. HRESET and SRESET are open drain pins, thus Vgy is not relevant for those pins.

5.2 RESET AC Electrical Characteristics
Table 9 provides the reset initialization AC timing specifications of the MPC8347E.

Table 9. RESET Initialization Timing Specifications
Parameter/Condition Min Max Unit Notes

Required assertion time of HRESET or SRESET (input) to 32 — tpcl SYNC_IN 1
activate reset flow -

Required assertion time of PORESET with stable clock applied 32 — teLkin 2
to CLKIN when the MPCB8347E is in PCI host mode

Required assertion time of PORESET with stable clock applied 32 — tpcl sYNC IN 1
to PCI_SYNC_IN when the MPC8347E is in PCI agent mode - -
HRESET/SRESET assertion (Output) 512 —_— tPCl_SYNC_lN 1
HRESET negation to SRESET negation (output) 16 — tpcl sYNC_IN 1
Input setup time for POR configuration signals 4 — toLkIn 2
(CFG_RESET_SOURCEJ0:2] and CFG_CLKIN_DIV) with

respect to negation of PORESET when the MPC8347E is in PCI

host mode

Input setup time for POR configuration signals 4 — trcl_sYNC_IN 1
(CFG_RESET_SOURCEJ0:2] and CFG_CLKIN_DIV) with

respect to negation of PORESET when the MPC8347E is in PCI

agent mode
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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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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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Local Bus

10 Local Bus

This section describes the DC and AC electrical specifications for the local businterface of the
MPCB8347E.

10.1 Local Bus DC Electrical Characteristics
Table 33 provides the DC electrical characteristics for the local bus interface.

Table 33. Local Bus DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage ViH 2 OVpp +0.3 \Y
Low-level input voltage Vi -0.3 0.8 \Y
Input current N — +5 HA
High-level output voltage, Ioy = —100 pA VoH OVpp—-0.2 —
Low-level output voltage, 1o, = 100 pA VoL — 0.2

10.2 Local Bus AC Electrical Specification
Table 34 and Table 35 describe the general timing parameters of thelocal businterface of the M PC8347E.

Table 34. Local Bus General Timing Parameters—DLL On

Parameter Symbol1 Min Max Unit Notes

Local bus cycle time t Bk 7.5 — ns 2
Input setup to local bus clock (except LUPWAIT) tLBIVKH1 15 — ns 3,4
LUPWAIT input setup to local bus clock tLBIVKH2 2.2 — ns 3,4
Input hold from local bus clock (except LUPWAIT) tLBIXKH1 1.0 — ns 3,4
LUPWAIT Input hold from local bus clock tLBIXKH2 1.0 — ns 3,4
LALE output fall to LAD output transition (LATCH hold time) tLeoTOTL 15 — ns 5
LALE output fall to LAD output transition (LATCH hold time) tLeoTOT2 3 — ns 6
LALE output fall to LAD output transition (LATCH hold time) tLBOTOT3 25 — ns 7
Local bus clock to LALE rise t BKHLR — 4.5 ns

Local bus clock to output valid (except LAD/LDP and LALE) t BKHOV1 — 4.5 ns

Local bus clock to data valid for LAD/LDP t BKHOV2 — 4.5 ns 3
Local bus clock to address valid for LAD t BKHOV3 — 4.5 ns 3
Output hold from local bus clock (except LAD/LDP and LALE) t BKHOX1 1 — ns 3
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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

13 PCI

This section describes the DC and AC electrical specifications for the PCI bus of the MPC8347E.

13.1 PCI DC Electrical Characteristics

Table 40 provides the DC electrical characteristics for the PCI interface of the MPC8347E.
Table 40. PCI DC Electrical Characteristics

Parameter Symbol Test Condition Min Max Unit
High-level input voltage Vi Vout = Von (min) or 2 OVpp +0.3 \Y
Low-level input voltage Vi Vourt < Vo, (max) -0.3 0.8 \Y
Input current N Vint= 0 Vor Vi = OVpp — +5 A
High-level output voltage VoH OVpp = min, OVpp—0.2 — \
IOH =-100 LLA
Low-level output voltage VoL OVpp = min, — 0.2 \%
IOL =100 LLA

Note:
1. The symbol V,y, in this case, represents the OV symbol referenced in Table 1.

13.2 PCI AC Electrical Specifications

This section describes the general AC timing parameters of the PCI bus of the MPC8347E. Note that the
PCI_CLK or PCI_SYNC_IN signal isused as the PCI input clock depending on whether the MPC8347E
is configured as ahost or agent device. Table 41 provides the PCl AC timing specifications at 66 MHz.

Table 41. PCI AC Timing Specifications at 66 MHz!

Parameter Symbol2 Min Max Unit Notes
Clock to output valid tpCcKHOV — 6.0 ns 3
Output hold from clock thckHOX 1 — ns 3
Clock to output high impedance tpckHOZ — 14 ns 3,4
Input setup to clock tpCIVKH 3.0 — ns 3,5
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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
AVpp3 AF9 PowerforDDR | AVpp3
DLL (1.2 V)
AVpp4 U2 PowerforLBIU | AVpp4
DLL (1.2 V)
GND A2, B1, B2, D10, D18, E6, E14, E22, — —
F9, F12, F15, F18, F21, F24, G5, H6,
J23, L4, L6,L12, 113, L14, L15, L16,
L17,M11, M12, M13, M14, M15, M16,
M17, M18, M23, N11, N12, N13, N14,
N15, N16, N17, N18, P6, P11, P12,
P13, P14, P15, P16, P17, P18, P24,
R5, R11, R12, R13, R14, R15, R16,
R17, R18, R23, T11, T12, T13, T14,
T15, T16, T17, T18, U6, U11, U12,
U13, U14, U15, Ul6, Ul17, U18, V12,
V13, V14, V15, V16, V17, V23, V25,
W4, Y6, AA23, AB24, AC5, ACS,
AC11, AC14, AC17, AC20, AD9,
AD15, AD21, AE12, AE18, AF3, AF26
GVpp U9, V9, W10, W19, Y11, Y12, Y14, Powerfor DDR GVpp
Y15,Y17,Y18, AA6, AB5, AC9, AC12, DRAM I/O
AC15, AC18, AC21, AC24, AD6, ADS, voltage
AD14, AD20, AE5, AE11, AE17, AG2, 2.5V)
AG27
LVppl u20, W25 Power for LVppl
three-speed
Ethernet #1
and for
Ethernet
management
interface 1/0
(2.5V,3.3V)
LVpp2 V20, Y23 Power for LVpp2
three-speed
Ethernet #2
/0 (2.5,
3.3V)
Vbp J11, J12, J15, K10, K11, K12, K13, Power for core Vbb
K14, K15, K16, K17, K18, K19, L10, a.2v)
L11,L18, L19, M10, M19, N10, N19,
P9, P10, P19, R10, R19, R20, T10,
T19, U10, U19, V10, V11, V18, V19,
W11, W12, W13, W14, W15, W16,
W17, W18
OVpp B27, D3, D11, D19, E15, E23, F5, F8, | PCI, 10/100 OVpp

F11, F14, F17, F20, G24, H23, H24,
J6, J14, J17, J18, K4, L9, L20, L23,
L25, M6, M9, M20, P5, P20, P23, R6,
R9, R24, U23, V4, V6

Ethernet, and
other standard
(3.3V)
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Table 52. MPC8347E (PBGA) Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
MVREF1 AF19 | DDR
reference

voltage

MVREF2 AE10 [ DDR
reference
voltage
No Connection

NC V1, V2,V5
Notes:
1. This pin is an open-drain signal. A weak pull-up resistor (1 k) should be placed on this pin to OVpp.
2. This pin is an open-drain signal. A weak pull-up resistor (2—10 k<) should be placed on this pin to OVpp.
3. During reset, this output is actively driven rather than three-stated.
4. These JTAG pins have weak internal pull-up P-FETs that are always enabled.
5. This pin should have a weak pull-up if the chip is in PCI host mode. Follow the PCI specifications.
6. This pin must always be tied to GND.
7. This pin must always be left not connected.
8. Thermal sensitive resistor.
9. Itis recommended that MDICO be tied to GRD using an 18 Q resistor and MDIC1 be tied to DDR power using an 18 Q resistor.

10.TSEC1_TXDJ3] is required an external pull-up resistor. For proper functionality of the device, this pin must be pulled up or
actively driven high during a hard reset. No external pull-down resistors are allowed to be attached to this net.
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Clocking

As shown in Figure 41, the primary clock input (frequency) is multiplied up by the system phase-locked
loop (PLL) and the clock unit to create the coherent system bus clock (csb_clk), the internal clock for the
DDR controller (ddr_clk), and the internal clock for the local businterface unit (Ibiu_clk).

The csb_clk frequency is derived from a complex set of factors that can be simplified into the following
equation:

csb _clk={PCI_SYNC_IN x (1 + CFG_CLKIN_DIV)} x SPMF
In PCI host mode, PCI_SYNC_IN x (1 + CFG_CLKIN_DIV) isthe CLKIN frequency.

The csb_clk serves as the clock input to the e300 core. A second PLL inside the e300 core multiplies the
csb_clk frequency to create the internal clock for the e300 core (core_clk). The system and core PLL
multipliers are selected by the SPMF and COREPLL fieldsin the reset configuration word low (RCWL),
which isloaded at power-on reset or by one of the hard-coded reset options. See the chapter on reset,
clocking, and initialization in the MPC8349E Reference Manual for more information on the clock
subsystem.

Theinternal ddr_clk frequency is determined by the following equation:
ddr_clk =csb_clk x (1+ RCWL[DDRCM])

ddr_clk is not the external memory bus frequency; ddr_clk passes through the DDR clock divider (+2) to
create the differential DDR memory bus clock outputs (MCK and MCK). However, the data rate is the
same frequency as ddr_clk.

Theinternal Ibiu_clk frequency is determined by the following equation:
Ibiu_clk=csb_clk x (1 +RCWL[LBIUCM])

Ibiu_clkis not the external local bus frequency; Ibiu_clk passes through the LBIU clock divider to create
the external local bus clock outputs (LSYNC_OUT and LCLK][0:2]). The LBIU clock divider ratiois
controlled by LCCR[CLKDIV].

In addition, some of the internal units may have to be shut off or operate at lower frequency than the
csb_clk frequency. Those units have a default clock ratio that can be configured by a memory-mapped
register after the device exits reset. Table 53 specifies which units have a configurable clock frequency.

Table 53. Configurable Clock Units

Unit Frzgfua;r:tcy Options
TSEC1 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3
TSEC2, I°C1 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3
Security core csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3
USB DR, USB MPH csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3
PCIl and DMA complex csb_clk Off, csb_clk
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Clocking

Table 54 provides the operating frequencies for the MPC8347E TBGA under recommended operating

conditions (see Table 2).

Table 54. Operating Frequencies for TBGA

Characteristict 400 MHz 533 MHz 667 MHz Unit
e300 core frequency (core_clk) 266-400 266-533 266-667 MHz
Coherent system bus frequency (csb_clk) 100-266 100-266 100-333 MHz
DDR and memory bus frequency (MCLK)2 100-133 100-133 100-166.67 MHz
Local bus frequency (LCLKn)3 16.67-133 16.67-133 16.67-133 MHz
PCl input frequency (CLKIN or PCI_CLK) 25-66 25-66 25-66 MHz
Security core maximum internal operating frequency 133 133 166 MHz
USB_DR, USB_MPH maximum internal operating 133 133 166 MHz
frequency

1 The CLKIN frequency, RCWL[SPMF], and RCWL[COREPLL] settings must be chosen so that the resulting csb_clk, MCLK,

LCLK][0:2], and core_clk frequencies do not exceed their respective maximum or minimum operating frequencies. The value
of SCCR[ENCCM], SCCR[USBDRCM)], and SCCR[USBMPHCM] must be programmed so that the maximum internal
operating frequency of the Security core and USB modules does not exceed the respective values listed in this table.

The DDR data rate is 2x the DDR memory bus frequency.

The local bus frequency is 1/2, 1/4, or 1/8 of the Ibiu_clk frequency (depending on LCCR[CLKDIV]) which is in turn 1x or 2x
the csb_clk frequency (depending on RCWL[LBIUCM]).

Table 55 provides the operating frequencies for the MPC8347E PBGA under recommended operating
conditions.

Table 55. Operating Frequencies for PBGA

Characteristict 266 MHz 333 MHz 400 MHz Unit
e300 core frequency (core_clk) 200-266 200-333 200-400 MHz
Coherent system bus frequency (csb_clk) 100-266 MHz
Local bus frequency (LCLKn)? 16.67-133 MHz
PCI input frequency (CLKIN or PCI_CLK) 25-66 MHz
Security core maximum internal operating frequency 133 MHz
USB_DR, USB_MPH maximum internal operating 133 MHz
frequency

1 The CLKIN frequency, RCWL[SPMF], and RCWL[COREPLL] settings must be chosen so that the resulting csb_clk, MCLK,
LCLK]0:2], and core_clk frequencies do not exceed their respective maximum or minimum operating frequencies. The value
of SCCR[ENCCM], SCCR[USBDRCM)], and SCCR[USBMPHCM] must be programmed so that the maximum internal
operating frequency of the Security core and USB modules does not exceed the respective values listed in this table.

2 The local bus frequency is 1/2, 1/4, or 1/8 of the Ibiu_clk frequency (depending on LCCR[CLKDIV]) which is in turn 1x or 2x
the csb_clk frequency (depending on RCWL[LBIUCM]).
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19.1 System PLL Configuration

Clocking

The system PLL iscontrolled by the RCWL[SPMF] parameter. Table 56 shows the multiplication factor

encodings for the system PLL.

Table 56. System PLL Multiplication Factors

RCWL[SPMF] System Plizlt_ml:\ilcl::tiplication
0000 x 16
0001 Reserved
0010 x 2
0011 x 3
0100 x 4
0101 x5
0110 X 6
0111 x 7
1000 x 8
1001 x9
1010 x 10
1011 x 11
1100 x 12
1101 x 13
1110 x 14
1111 x 15

Asdescribed in Section 19, “Clocking,” the LBIUCM, DDRCM, and SPMF parametersin the reset
configuration word low and the CFG_CLKIN_DIV configuration input signal select theratio between the
primary clock input (CLKIN or PCI_CLK) and theinternal coherent system bus clock (csb_clk). Table 57

and Table 58 show the expected frequency values for the CSB frequency for select csb_clk to

CLKIN/PCI_SYNC_IN ratios.
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System Design Information

21.3 Decoupling Recommendations

Dueto large address and data buses and high operating frequencies, the MPC8347E can generate transient
power surges and high frequency noisein its power supply, especialy whiledriving large capacitive loads.
This noise must be prevented from reaching other components in the MPC8347E system, and the
MPC8347E itself requires a clean, tightly regulated source of power. Therefore, the system designer
should place at least one decoupling capacitor at each Vpp, OVpp, GVpp, and LV pp pin of the
MPCB8347E. These capacitors should receive their power from separate Vpp, OVpp, GVpp, LVpp, and
GND power planesinthe PCB, with short traces to minimizeinductance. Capacitorscan be placed directly
under the device using a standard escape pattern. Others can surround the part.

These capacitors should have a value of 0.01 or 0.1 pF. Only ceramic SMT (surface mount technology)
capacitors should be used to minimize lead inductance, preferably 0402 or 0603 sizes.

In addition, distribute several bulk storage capacitors around the PCB, feeding the V pp, OV pp, GV pp,
and LV pp planes, to enable quick recharging of the smaller chip capacitors. These bulk capacitors should
have alow ESR (equivalent series resistance) rating to ensure the quick response time. They should also
be connected to the power and ground planes through two vias to minimize inductance. Suggested bulk
capacitors are 100-330 pF (AVX TPStantalum or Sanyo OSCON).

21.4 Connection Recommendations

To ensure reliable operation, connect unused inputs to an appropriate signal level. Unused active low
inputs should be tied to OVpp, GVpp, or LV pp as required. Unused active high inputs should be
connected to GND. All NC (no-connect) signals must remain unconnected.

Power and ground connections must be made to all external Vpp, GVpp, LVpp, OVpp, and GND pins of
the MPC8347E.

21.5 Output Buffer DC Impedance

The MPCB8347E drivers are characterized over process, voltage, and temperature. For all buses, the driver
isapush-pull single-ended driver type (open drain for 1°C).

To measure Z, for the single-ended drivers, an external resistor is connected from the chip pad to OVpp
or GND. Then the value of each resistor is varied until the pad voltage is OV pp/2 (see Figure 43). The
output impedanceisthe average of two components, the resistances of the pull-up and pull-down devices.
When dataisheld high, SW1isclosed (SW2 isopen) and Rpistrimmed until the voltage at the pad equals
OV pp/2. Rpthen becomestheresistance of the pull-up devices. Rpand Ry are designed to be close to each
other in value. Then, Zg= (Rp+ Ry)/2.
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Document Revision History

Table 66. Document Revision History (continued)

Revision

Date

Substantive Change(s)

8

2/2007

Page 1, updated first paragraph to reflect PowerQUICC Il information. Updated note after second
paragraph.

In the features list in Section 1, “Overview,” corrected DDR data rate to show:

* 266 MHz for PBGA parts for all silicon revisions

* 333 MHz for DDR for TBGA parts for silicon Rev. 1.x

In Table 5, “MPC8347E Typical I/O Power Dissipation,” added GVpp 1.8-V values for DDR2; added
table footnote to designate rates that apply only to the TBGA package.

In Figure 43, “JTAG Interface Connection,” updated with new figure.

In Section 23, “Ordering Information,” replicated note from document introduction.

In Section 23.1, “Part Numbers Fully Addressed by This Document,” replaced third sentence of first
paragraph directing customer to product summary page for available frequency configuration parts.

Updated back page information.

8/2006

Changed all references to revision 2.0 silicon to revision 3.0 silicon.

Changed V) minimum value in Table 36, “JTAG Interface DC Electrical Characteristics,” to
OVpp - 0.3.

In Table 60, “Suggested PLL Configurations,” deleted reference-number rows 902 and 703.

3/2006

Section 2, “Electrical Characteristics,” moved to second section and all other section, table, and

figure numbering change accordingly.

Table 7, “CLKIN AC Timing Specifications:” Changed max rise and fall time from 1.2 to 2.3.

Table 22, “GMII Receive AC Timing Specifications:” Changed min trrkypyx from 0.5 to 1.0.

Table 30, “MIl Management AC Timing Specifications:” Changed max value of typknpx from 70 to

170.

Table 34, “Local Bus General Timing Parameters—DLL on:” Changed min t, gjyknyo from 1.7 to 2.2.

Table 36, “JTAG interface DC Electrical Characteristics:” Changed V| input high voltage min to 2.0.

Table 54, “Operating Frequencies for TBGA:”

* Updated TBD values.

« Changed maximum coherent system bus frequency for TBGA 667-MHz device to 333 MHz.

Table 55, “Operating Frequencies for PBGA:”

e Updated TBD values.

« Changed PBGA maximum coherent system bus frequency to 266 MHz, and maximum DDR
memory bus frequency to 133 MHz.

Table 60, “Suggested PLL Configurations”: Removed some values from suggested PLL

configurations for reference numbers 902, 922, 903, and 923.

Table 67, “Part Numbering Nomenclature”: Updated TBD values in note 1.

Added Table 68, “SVR Settings.”

Added Section 23.2, “Part Marking.”

10/2005

In Table 57, updated AAVID 30x30x9.4 mm Pin Fin (nhatural convection) junction-to-ambient thermal
resistance, from 11 to 10.

9/2005

Added Table 2, “MPC8347E Typical I/O Power Dissipation.”

8/2005

Table 1: Updated values for power dissipation that were TBD in Revision 2.

5/2005

Table 1: Typical values for power dissipation are changed to TBD.
Table 48: Footnote numbering was wrong. THERMO should have footnote 9 instead of 8.

MPC8347E PowerQUICC™ Il Pro Integrated Host Processor Hardware Specifications, Rev. 11

96

Freescale Semiconductor



Ordering Information

23 Ordering Information

This section presents ordering information for the device discussed in this document, and it shows an
example of how the parts are marked.

NOTE

The information in this document is accurate for revision 1.1 silicon and
earlier. For information on revision 3.0 silicon and later versions (orderable
part numbers ending with A or B), seethe MPC8347EA Power QUICC™ ||
Pro Integrated Host Processor Hardware Specifications (Document Order
No. MPC8347EAEC).

23.1 Part Numbers Fully Addressed by This Document

Table 67 shows an analysis of the Freescale part numbering nomenclature for the MPC8347E. The
individual part numbers correspond to a maximum processor core frequency. Each part number also
containsarevision code that refersto the die mask revision number. For available frequency configuration
parts including extended temperatures, refer to the MPC8347E product summary page on our website
listed on the back cover of this document or, contact your local Freescale sales office.

Table 67. Part Numbering Nomenclature

MPC nnnn e t pp aa a r
Product Part Encryption Temperature1 Package? Processor Platform Revision
Code |Identifier | Acceleration Range 9 Frequency® | Frequency Level
MPC 8347 Blank = Not | Blank = 0to 105°C ZU =TBGA e300 core D = 266 Blank = 1.1
included C=-40to0 105°C | VV = PB free TBGA speed F = 333% or1.0
E =included ZQ =PBGA AD = 266
VR = PB Free PBGA AG =400
AJ =533
AL = 667
Notes:

1. For temperature range = C, processor frequency is limited to 400 (PBGA) with a platform frequency of 266 and up to
667(TBGA)with a platform frequency of 333

2. See Section 18, “Package and Pin Listings,” for more information on available package types.

3. 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.
4. ALF marked parts support DDR1 up to 333 MHz (at 333 MHz CSB as the 'F' marking implies) and DDR2 up to 400 MHz (at
200 MHz CSB). AJF marked parts support DDR1 and DDR2 up to 333 MHz (at a CSB of 333 MHz), but DDR2 at 400 MHz

(CSB at 200 MHz) is NOT guaranteed.

Table 68 shows the SVR settings by device and package type.
Table 68. SVR Settings

Device Package SVR (Rev. 1.0)
MPC8347E TBGA 8052_0010
MPC8347 TBGA 8053_0010
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