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Electrical Characteristics

Figure 3 shows the undershoot and overshoot voltage of the PCI interface of the MPC8343EA for the
3.3-V signals, respectively.

Overvoltage 7.1V p-to-p
Waveform (Min)
Undervoltage 7.1V p-to-p
Waveform (Min)

B I |
Figure 3. Maximum AC Waveforms on PCI Interface for 3.3-V Signaling

2.1.3 Output Driver Characteristics

Table 3 provides information on the characteristics of the output driver strengths. The values are
preliminary estimates.

Table 3. Output Drive Capability

Driver Type Output I(rgn);)edance 3;?:;);

Local bus interface utilities signals 40 OVpp=3.3V

PCI signals (not including PCI output clocks) 25

PCI output clocks (including PCI_SYNC_OUT) 40

DDR signal 18 GVpp=25V

DDR2 signal 18 GVpp=18V

36 (half-strength mode)

TSEC/10/100 signals 40 LVpp=2.5/3.3V

DUART, system control, I°C, JTAG, USB 40 OVpp=3.3V

GPIO signals 40 OVpp=3.3V,
LVpp =2.5/3.3V

2.2 Power Sequencing

This section details the power sequencing considerations for the MPC8343EA.

2.2.1 Power-Up Sequencing

MPC8343EAdoes not require the core supply voltage (Vpp and AVpp) and 1/0 supply voltages (GVpp,
LVpp, and OVpp) to be applied in any particular order. During the power ramp up, before the power

MPC8343EA PowerQUICC Il Pro Integrated Host Processor Hardware Specifications, Rev. 11

Freescale Semiconductor 9



DDR and DDR2 SDRAM

Table 13 provides the DDR2 capacitance when GVpp(typ) = 1.8 V.
Table 13. DDR2 SDRAM Capacitance for GVpp(typ) =1.8 V

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

Note:
1. This parameter is sampled. GVpp = 1.8 V £ 0.090 V, f = 1 MHz, T = 25°C, VoyT = GVpp/2, VouT (peak-to-peak) = 0.2 V.

Table 14 provides the recommended operating conditions for the DDR SDRAM component(s) when

Table 14. DDR SDRAM DC Electrical Characteristics for GVpp(typ) =2.5V

Parameter/Condition Symbol Min Max Unit Notes

I/0 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 V17 MVRggr — 0.04 MVRer + 0.04 \ 3
Input high voltage ViH MVggg + 0.18 GVpp + 0.3 \ —
Input low voltage Vi -0.3 MVger —0.18 \ —
Output leakage current loz -9.9 -9.9 pA 4

Output high current (Voyt = 1.95 V) loH -15.2 — mA —
Output low current (Voyt = 0.35 V) loL 15.2 — mA —

Notes:
1. GVpp is expected to be within 50 mV of the DRAM GVpp at all times.

2. MVRgr 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 MVggr may not exceed +2% of the DC value.

3. V17 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 should track variations in the DC level of MVRgg.
4. Output leakage is measured with all outputs disabled, 0 V < Vgoyt < GVpp.

Table 15 provides the DDR capacitance when GVpp(typ) = 2.5 V.
Table 15. DDR SDRAM Capacitance for GVpp(typ) = 2.5V

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

Note:
1. This parameter is sampled. GVpp = 2.5V +0.125V, f = 1 MHz, Ty = 25°C, Vout = GVpp/2, VouT (peak-to-peak) = 0.2 V.
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Table 16 provides the current draw characteristics for MVggg

Table 16. Current Draw Characteristics for MVggg

DDR and DDR2 SDRAM

Parameter/Condition

Symbol

Min

Max

Unit Note

Current draw for MVggp

IMVREF

500

Note:

1. The voltage regulator for MVggr must supply up to 500 pA current.

6.2

DDR and DDR2 SDRAM AC Electrical Characteristics

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

6.2.1

DDR and DDR2 SDRAM Input AC Timing Specifications

Table 17 provides the input AC timing specifications for the DDR2 SDRAM when GVpp(typ) = 1.8 V.

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

Parameter Symbol Min Max Unit Notes
AC input low voltage Vi — MVRger— 0.25 \" —
AC input high voltage Viy MVReg + 0.25 — \ —

Table 18 provides the input AC timing specifications for the DDR SDRAM when GVpp(typ) = 2.5 V.
Table 18. DDR SDRAM Input AC Timing Specifications for 2.5-V Interface

At recommended operating conditions with GVpp of 2.5 + 5%.
Parameter Symbol Min Max Unit Notes
AC input low voltage Vi — MVRgg - 0.31 \" —
AC input high voltage ViH MVggg + 0.31 — \" —
Table 19 provides the input AC timing specifications for the DDR SDRAM interface.
Table 19. DDR and DDR2 SDRAM Input AC Timing Specifications
At recommended operating conditions with GVpp of (1.8 or 2.5 V) + 5%.
Parameter Symbol Min Max Unit Notes
Controller Skew for MDQS—MDQ/MECC/MDM toiskew ps 1,2
400 MHz —600 600 3
333 MHz —750 750 —
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Ethernet: Three-Speed Ethernet, Ml Management

8.2.1.2 MIl Receive AC Timing Specifications

Table 26 provides the MII receive AC timing specifications.

Table 26. MIl Receive AC Timing Specifications
At recommended operating conditions with LVpp/OVpp of 3.3 V + 10%.

Parameter/Condition Symbol' Min Typ Max Unit
RX_CLK clock period 10 Mbps tMRX — 400 — ns
RX_CLK clock period 100 Mbps tMRX — 40 — ns
RX_CLK duty cycle tmRxH/tMRX 35 — 65 %
RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMRDVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise (20%—80%) tMRXR 1.0 — 4.0 ns
RX_CLK clock fall time (80%—20%) tMRXE 1.0 — 4.0 ns

Note:

1. The symbols for tlmlng specifications follow the pattern of t(first two letters of functional block)(signal)(state)(reference)(state) for inputs
and Yfirst two letters of functional block)(reference) (state)(signal)(state) fOr outputs. For example, typpykH symbolizes Mil receive timing
(MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tyygx clock reference (K) going to
the high (H) state or setup time. Also, t\rpxkL Symbolizes Ml receive timing (GR) with respect to the time data input signals
(D) went invalid (X) relative to the tyygx 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 tyrx
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).

Figure 10 provides the AC test load for TSEC.

Output ~@ Zy=500 O AN OVpp/2
R =500

Figure 10. TSEC AC Test Load

Figure 11 shows the MII receive AC timing diagram.

l< tMRx > tMRXR
RX_CLK
tMRXH tMRXF
RXD[3:0]
RX_DV Valid Data
RX_ER
tMRDVKH <
—> <—tMRDXKH

Figure 11. MIl Receive AC Timing Diagram
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Ethernet: Three-Speed Ethernet, MIl Management

8.2.2 RGMII and RTBI AC Timing Specifications

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

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

Parameter/Condition Symbol’ Min Typ Max Unit
Data to clock output skew (at transmitter) tskraGT -0.5 — 0.5 ns
Data to clock input skew (at receiver)? tskraT 1.0 — 2.8 ns
Clock cycle duration® traT 7.2 8.0 8.8 ns
Duty cycle for 1000Base-T# ® taaTH/tRGT 45 50 55 %
Duty cycle for 10BASE-T and 100BASE-TX3 ° traTH/tRGT 40 50 60 %
Rise time (20%—-80%) traTR — — 0.75 ns
Fall time (80%—20%) tragTF — — 0.75 ns

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.

. For 10 and 100 Mbps, tggT 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.

w
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Figure 14 and Figure 15 provide the AC test load and signals for the USB, respectively.

S T O
L=50Q
1 1

Figure 14. USB AC Test Load

USBO_CLK/USB1_CLK/DR_CLK |

Local Bus

tusixkH

Input Signals + - - - - - - - - - - - '

< tyskHov >

Output Signals: « - - - - - .- > _______ . ;

Figure 15. USB Signals

10 Local Bus

This section describes the DC and AC electrical specifications for the local bus interface of the

MPCB8343EA.

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 \
Low-level input voltage Vi -0.3 0.8 \
Input current N — +5 pA
High-level output voltage, oy = —=100 pA VoH OVpp—-0.2 —
Low-level output voltage, Ig, = 100 pA VoL — 0.2
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Local Bus

Table 35. Local Bus General Timing Parameters—DLL Bypass9

Parameter Symbol' Min Max Unit Notes
Local bus cycle time tLBK 15 — ns 2
Input setup to local bus clock tLBIVKH 7 — ns 3,4
Input hold from local bus clock tLBIXKH 1.0 — ns 3,4
LALE output fall to LAD output transition (LATCH hold time) t BoTOT1 1.5 — ns 5
LALE output fall to LAD output transition (LATCH hold time) t BoTOT? 3 — ns 6
LALE output fall to LAD output transition (LATCH hold time) t BoTOT3 25 — ns 7
Local bus clock to output valid t BkLOV — 3 ns 3
Local bus clock to output high impedance for LAD/LDP L BKHOZ — 4 ns 8

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

and tsirst two letters of functional block)(reference)(state)(signal) (state) for outputs. For example, t gjxkH1 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; gkHox 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.

2. Alltimings are in reference to the falling edge of LCLKO (for all outputs and for LGTA and LUPWAIT inputs) or the rising edge
of LCLKO (for all other inputs).

3. All signals are measured from OVpp/2 of the rising/falling edge of LCLKO to 0.4 x OVpp of the signal in question for 3.3 V
signaling levels.

4. Input timings are measured at the pin.

5.t goToT1 should be used when RCWHI[LALE] is set and when the load on the LALE output pin is at least 10 pF less than the
load on the LAD output pins.

6. t_ goToT2 should be used when RCWHILALE] is not set and when the load on the LALE output pin is at least 10 pF less than
the load on the LAD output pins.the

7. t goTots should be used when RCWHILALE] is not set and when the load on the LALE output pin equals to the load on the
LAD output pins.

8. 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.

9. DLL bypass mode is not recommended for use at frequencies above 66 MHz.

Figure 16 provides the AC test load for the local bus.

Output {) Zy=500 () - '\/\/\6 OVpp/2
L =500

Figure 16. Local Bus C Test Load
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Local Bus

LCLK

T1

T2

T3

T4

e tLekLOV
GPCM Mode Output Signals: |,
LCS[0:7)/LWE

tLBKHOZ —>
I

UPM Mode Input Signal:
LUPWAIT

Input Signals:
LAD[O:31)/LDP[0:3] j------ - -~ -j-- - - - - --j---------
(DLL Bypass Mode) 1
|

< tLBkLOV
UPM Mode Output Signals: | o

|
|
[ t BKkHOZ —>
|
1

LCSJ[0:7)LBS[0:3)/LGPL[0:5] 1
Figure 21. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] = 4 (DLL Bypass Mode)
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Table 36. JTAG Interface DC Electrical Characteristics (continued)

Parameter Symbol Condition Min Max Unit
Output low voltage VoL loL =8.0mA — 0.5 \Y
Output low voltage VoL loL =3.2mA — 0.4 \Y

11.2 JTAG AC Timing Specifications

This section describes the AC electrical specifications for the IEEE Std. 1149.1 (JTAG) interface of the
MPCB8343EA. Table 37 provides the JTAG AC timing specifications as defined in Figure 24 through

Figure 27,

Table 37. JTAG AC Timing Specifications (Independent of CLKIN)1

At recommended operating conditions (see Table 2).

Parameter Symbol2 Min Max Unit Notes
JTAG external clock frequency of operation fita 0 33.3 MHz —
JTAG external clock cycle time tyta 30 — ns —
JTAG external clock pulse width measured at 1.4 V tTKHKL 15 — ns —
JTAG external clock rise and fall times tyrers tuTGE 0 2 ns —
TRST assert time trRrsT 25 — ns 3
Input setup times: ns
Boundary-scan data tyTDVKH 4 — 4
Input hold times: ns
Boundary-scan data tyTDXKH 10 — 4
TMS, TDI tTIXKH 10 —
Valid times: ns
Boundary-scan data tyTkLDV 2 11 5
Output hold times: ns
Boundary-scan data tTKLDX 2 — 5
TDO tTkLox 2 —
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Table 41. PCI AC Timing Specifications at 66 MHz' (continued)

Parameter Symbol? Min Max Unit Notes

Input hold from clock tPCIXKH 0 — ns 3,5

Notes:

1.

2.

w

PCI timing depends on MB6EN and the ratio between PCI1/PCI2. Refer to the PCI chapter of the reference manual for a
description of M66EN.

The symbols for timing specifications follow the pattern of Yfirst 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, tecivkH symbolizes PCl timing (PC) with
respect to the time the input signals () 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, tpcryry 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.

. See the timing measurement conditions in the PCI/ 2.3 Local Bus Specifications.
. 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.

. Input timings are measured at the pin.

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

Table 42. PCI AC Timing Specifications at 33 MHz

Parameter Symbol’ 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

\°]

4.

. The symbols for tlmlng specifications follow the pattern of t(first two letters of functional block)(signal)(state)(reference)(state) for inputs

and Y(irst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tpcykn 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, tpcryry 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.

. See the timing measurement conditions in the PCI/ 2.3 Local Bus Specifications.
. 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.
Input timings are measured at the pin.

Figure 30 provides the AC test load for PCI.

Output {) Zy=50Q () - W\6 OVpp/2
L=50Q

Figure 30. PCI AC Test Load
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14.2 Timer AC Timing Specifications

Table 44 provides the timer input and output AC timing specifications.

Table 44. Timers Input AC Timing Specifications1

Parameter

Symbol?

Min

Unit

Timers inputs—minimum pulse width

triwip

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 t1jyp ns to ensure proper operation.

15 GPIO

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

15.1

GPIO DC Electrical Characteristics

Table 45 provides the DC electrical characteristics for the MPC8343EA GPIO.
Table 45. GPIO DC Electrical Characteristics

PArameter Symbol Condition Min Max Unit
Input high voltage Vi — 2.0 OVpp + 0.3 \Y
Input low voltage VL — -0.3 0.8 \
Input current N — — +5 pA
Output high voltage Vo loy=-8.0mA 2.4 —
Output low voltage VoL loL =8.0mA — 0.5
Output low voltage VoL loL =3.2mA — 0.4 \Y
15.2 GPIO AC Timing Specifications
Table 46 provides the GPIO input and output AC timing specifications.
Table 46. GPIO Input AC Timing Specifications’
Parameter Symbol? Min Unit
GPIO inputs—minimum pulse width tPiwiD 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. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs should be synchronized before use by external
synchronous logic. GPIO inputs must be valid for at least tp)yp Ns to ensure proper operation.
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Table 51. MPC8343EA (PBGA) Pinout Listing (continued)

Package and Pin Listings

Signal Package Pin Number Pin Type gl?;v;; Notes
MECCJ[0:4)/MSRCID[0:4] AG13, AE14, AH12, AH10, AE15 I/0 GVpp —
MECCI[5]/MDVAL AH14 I/0 GVpp —
MECCI6:7] AE13, AH11 I/0 GVpp —
MDM([0:3] AG28, AG24, AF20, AG17 ¢} GVpp —
MDM([8] AG12 o} GVpp —
MDQS[0:3] AE27, AE26, AE20, AH18 110 GVpp —
MDQS[8] AH13 110 GVpp —
MBA[0:1] AF10, AF11 ¢} GVpp —
MA[0:14] AF13, AF15, AG16, AD16, AF17, AH20, o GVpp —

AH19, AH21, AD18, AG21, AD13, AF21,

AF22, AE1, AA5
MWE AD10 0 GVpp —
MRAS AF7 o) GVpp —
MCAS AG6 0 GVpp —
MCSJ0:3] AE7, AH7, AH4, AF2 0 GVpp —
MCKE[0:1] AG23, AH23 0 GVpp 3
MCK[0:3] AH15, AE24, AE2, AF14 0 GVpp —
MCKJ0:3] AG15, AD23, AE3, AG14 0 GVpp —
MODTI[0:3] AG5, AD4, AH6, AF4 0 GVpp —
MBA[2] AD22 0 GVpp —
MDICO AG11 I/0 — 9
MDICH AF12 I/0 — 9
Local Bus Controller Interface

LAD[0:31] T4,T5,T1, R2, R3, T2, R1, R4, P1, P2, I/0 OVpp —

P3, P4, N1, N4, N2, N3, M1, M2, M3, N5,

M4, L1, L2, L3, K1, M5, K2, K3, J1, J2,

L5, J3

LDP[0}/CKSTOP_OUT H1 I/0 OVpp —
LDP[1)/CKSTOP_IN K5 I/0 OVpp —
LDP[2)/LCS[4] H2 I/0 OVpp —
LDP[3)/LCS[5] G1 I/0 OVpp —
LA[27:31] J4, H3, G2, F1, G3 o OVpp —
LCSJ0:3] J5, H4, F2, E1 o OVpp —
LWE[0:3]/LSDDQMI[0:3)/LBS[0:3] F3, G4, D1, E2 0 OVpp —
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Table 51. MPC8343EA (PBGA) Pinout Listing (continued)

Package and Pin Listings

. . . Power
Signal Package Pin Number Pin Type Supply Notes
OVpp B27, D3, D11, D19, E15, E23, F5, F8, PCI, 10/100 OVpp —
F11, F14, F17, F20, G24, H23, H24, J6, | Ethernet, and
J14,J17,J18,K4, L9, L20, L23,L25, M6, | other standard
M9, M20, P5, P20, P23, R6, R9, R24, (3.3V)
uU23, V4, V6
MVREF1 AF19 | DDR —
reference
voltage
MVREF2 AE10 | DDR —
reference
voltage
No Connection
NC A22, A23, A24, B22, B23, B24, C21, — — —
C22, C23, C24, D21, D22, D23, D24,
E21, M27, M28, N26, N27, N28, P25,
P26, P27, R28, T24, T25, T26, T27, T28,
U27, U28, Y3, Y4, Y5, AA1, AA2, AAS,
AA4, AB1, AB2, AB3, AB4, AC1, AC2,
ACS3, AC4, AD1, AD2, AD3, AD5, AD7,
AD11, AD12, AE4, AES6, AES, AE9,
AE23, AF1, AF5, AF6, AF8, AF24, AG1,
AG3, AG4, AG7, AG8, AG9, AG10, AH2,
AH3, AH5, AH8, AH9, V5, V2, V1
Notes:
1. This pin is an open-drain signal. A weak pull-up resistor (1 kQ2) should be placed on this pin to OVpp.
2. This pin is an open-drain signal. A weak pull-up resistor (2—10 kQ) 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-FETSs 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 be always be tied to GND.
7. This pin must always be pulled up to OVpp.
8. Thermal sensitive resistor.
9. It is recommended that MDICO be tied to GND using an 18.2 Q resistor and MDIC1 be tied to DDR power using an 18.2 Q

resistor.

10.TSEC1_TXD[3] 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.
11. A weak pull-up resistor (2—10 kQ) should be placed on this pin to LVpp1.
12. For systems that boot from local bus (GPCM)-controlled NOR flash, a pull up on LGPL4 is required.
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Table 58. Suggested PLL Configurations (continued)

Clocking

RCWL 266 MHz Device 333 MHz Device 400 MHz Device

cone | o | csB | cow | CPM | csa | cow | SR | cse | con

SPMF PLL Freq Freq Freq Freq Freq Freq Freq Freq Freq

(MHz)2 (MHz) (MHz) (MHz)2 (MHz) (MHz) (MHz)2 (MHz) (MHz)
326 | 0011 | 0100110 — 33 100 300 33 100 300
623 | 0110 | 0100011 — 33 200 300 33 200 300
922 | 1001 | 0100010 — 33 300 300 33 300 300
425 | 0100 |o0100101 — 33 133 333 33 133 333
524 | 0101 | 0100100 — 33 166 333 33 166 333
A22 | 1010 |0100010 — 33 333 333 33 333 333
723 | 0111 | 0100011 — — 33 233 350
604 | 0110 | 0000100 — — 33 200 400
624 | 0110 | 0100100 — — 33 200 400
823 | 1000 |0100011 — — 33 266 400
66 MHz CLKIN/PCI_CLK Options

242 | 0010 |1000010 66 133 133 66 133 133 66 133 133
322 | 0011 | 0100010 66 200 200 66 200 200 66 200 200
224 | 0010 |0100100 66 133 266 66 133 266 66 133 266
422 | 0100 |0100010 66 266 266 66 266 266 66 266 266
323 | 0011 | 0100011 — 66 200 300 66 200 300
223 | 0010 |0100101 — 66 133 333 66 133 333
522 | 0101 | 0100010 — 66 333 333 66 333 333
304 | 0011 | 0000100 — — 66 200 400
324 | 0011 | 0100100 — — 66 200 400
403 | 0100 | 0000011 — — 66 266 400
423 | 0100 |0100011 — — 66 266 400

1 The PLL configuration reference number is the hexadecimal representation of RCWL, bits 4-15 associated with the SPMF
and COREPLL settings given in the table.
2 The input clock is CLKIN for PCI host mode or PCI_CLK for PCI agent mode.
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Thermal

Table 60. Heat Sink and Thermal Resistance of MPC8343EA (PBGA) (continued)

29 x 29 mm PBGA
Heat Sink Assuming Thermal Grease Air Flow
Thermal Resistance
MEI, 75 x 85 x 12 no adjacent board, extrusion 1m/s 7.7
MEI, 75 x 85 x 12 no adjacent board, extrusion 2m/s 6.6
MEI, 75 x 85 x 12 mm, adjacent board, 40 mm side bypass 1m/s 6.9

Accurate thermal design requires thermal modeling of the application environment using computational
fluid dynamics software which can model both the conduction cooling and the convection cooling of the
air moving through the application. Simplified thermal models of the packages can be assembled using the
junction-to-case and junction-to-board thermal resistances listed in the thermal resistance table. More

detailed thermal models can be made available on request.

Heat sink vendors include the following list:

Aavid Thermalloy

80 Commercial St.

Concord, NH 03301

Internet: www.aavidthermalloy.com

Alpha Novatech

473 Sapena Ct. #12

Santa Clara, CA 95054

Internet: www.alphanovatech.com

International Electronic Research Corporation (IERC)
413 North Moss St.

Burbank, CA 91502

Internet: www.ctscorp.com

Millennium Electronics (MEI)
Loroco Sites

671 East Brokaw Road

San Jose, CA 95112

Internet: www.mei-thermal.com

Tyco Electronics

Chip Coolers™

P.O. Box 3668

Harrisburg, PA 17105-3668
Internet: www.chipcoolers.com

Wakefield Engineering

33 Bridge St.

Pelham, NH 03076

Internet: www.wakefield.com

603-224-9988

408-567-8082

818-842-7277

408-436-8770

800-522-2800

603-635-5102
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System Design Information

OVpp/2. Rp then becomes the resistance of the pull-up devices. Rp and Ry, are designed to be close to each
other in value. Then, Zy= (Rp + Ry) + 2.

OVDD

Rn

Sw2

Pad
Data

SwWi1

OGND
Figure 39. Driver Impedance Measurement

Two measurements give the value of this resistance and the strength of the driver current source. First, the
output voltage is measured while driving logic 1 without an external differential termination resistor. The
measured voltage is V1 = Rggyree X lsource: S€CONd, the output voltage is measured while driving logic 1
with an external precision differential termination resistor of value Ryem. The measured voltage is

V5= (1 + (1/Rq + 1/Ry)) x lggyrce- SOlVing for the output impedance gives Rqgyrce = Rierm % (V1 + V2 - 1).
The drive current is then Iggyrce = V1 + Rsource

Table 61 summarizes the signal impedance targets. The driver impedance are targeted at minimum Vpp,
nominal OVpp, 105°C.

Table 61. Impedance Characteristics

L°I§3'A';“st'it:ﬁgl'et’ PCl Signals | PCI Output Clocks
Impedance Confi ura,tion Pov’ver (Not Including PCI (Including DDR DRAM | Symbol Unit
Mg ’ Output Clocks) | PCI_SYNC_OUT)
anagement
RN 42 Target 25 Target 42 Target 20 Target Z, W
Rp 42 Target 25 Target 42 Target 20 Target Z, W
Differential NA NA NA NA ZpiFF w

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

21.6 Configuration Pin Multiplexing

The MPCB8343EA power-on configuration options can be set through external pull-up or pull-down
resistors of 4.7 kQ2 on certain output pins (see the customer-visible configuration pins). These pins are used
as output only pins in normal operation.
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Ordering Information

However, while HRESET is asserted, these pins are treated as inputs, and the value on these pins is latched
when PORESET deasserts. Then the input receiver is disabled and the 1/O circuit takes on its normal
function. Careful board layout with stubless connections to these pull-up/pull-down resistors coupled with
the large value of the pull-up/pull-down resistor should minimize the disruption of signal quality or speed
for the output pins.

21.7 Pull-Up Resistor Requirements
The MPC8343EA requires high resistance pull-up resistors (10 kQ is recommended) on open-drain pins,
including 1°C pins, and IPIC interrupt pins.

For more information on required pull-up resistors and the connections required for the JTAG interface,
refer to application note AN2931, “PowerQUICC Design Checklist.”

22 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 3.x silicon and
later (in other words, for orderable part numbers ending in A or B). For
information on revision 1.1 silicon and earlier versions, see the MPC8343E
PowerQUICC Il Pro Integrated Host Processor Hardware Specifications
(Document Order No. MPC8343EEC).

22.1 Part Numbers Fully Addressed by This Document

Table 62 shows an analysis of the Freescale part numbering nomenclature for the MPC8343EA. The
individual part numbers correspond to a maximum processor core frequency. Each part number also
contains a revision code that refers to the die mask revision number. For available frequency configuration
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23 Document Revision History

This table provides a revision history of this document.

Table 64. Document Revision History

N:rﬁ‘lger Date Substantive Change(s)
11 09/2011 * In Section 2.2, “Power Sequencing,” added Section 2.2.1, “Power-Up Sequencing” and Figure 4.
¢ |n Table 25, Table 29, and Table 27, removed the GTX_CLK125.
* In Table 30, updated t\pknpx Max value from 170ns to 70ns.
10 11/2010 | * In Table 51, added overbar to LCS[4] and LCS[5] signals. In Table 51 added note for pin LGPL4.
* In Section 21.7, “Pull-Up Resistor Requirements, updated the list of open drain type pins.
9 05/2010 * In Table 25 through Table 26, changed V, (min) to V|y(max) to (20%—80%).
* Added Table 8, “EC_GTX_CLK125 AC Timing Specifications.”
8 5/2009 * In Section 18.1, “Package Parameters for the MPC8343EA PBGA, changed solder ball for TBGA
and PBGA from 95.5 Sn/0.5 Cu/4 Ag to 96.5 Sn/3.5 Ag.
* In Table 53, added two columns for the DDR1 and DDR2 memory bus frequency.
* In Table 62, footnote 1, changed 667(TBGA) to 533(TBGA). footnote 4, added data rate for DDR1
and DDR2.
7 2/2009 * Added footnote 6 to Table 7.
* In Section 9.2, “USB AC Electrical Specifications,” clarified that AC table is for ULPI only.
* In Table 35, corrected t) gxHoy parameter to t) gi| v (output data is driven on falling edge of clock
in DLL bypass mode). Similarly, made the same correction to Figure 18, Figure 20, and Figure 21
for output signals.
* Added footnote 10 to Table 51.
 In Table 51, updated note 11 to say the following: “SEC1_TXDI[3] 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”
* In Section 21.1, “System Clocking,” removed “(AVDD1)” and “(AVDD2”) from bulleted list.
* In Section 21.2, “PLL Power Supply Filtering,” in the second paragraph, changed “provide five
independent filter circuits,” and “the five AVDD pins” to provide four independent filter circuits,” and
“the four AVDD pins.”
* In Table 62, updated note 1 to say the following: “For temperature range = C, processor frequency
is limited to 400 with a platform frequency of 266.”
6 4/2007 * In Table 3, “Output Drive Capability,” changed the values in the Output Impedance column and
added USB to the seventh row.
* In Section 21.7, “Pull-Up Resistor Requirements,“deleted last two paragraphs and after first
paragraph, added a new paragraph.
¢ Deleted Section 21.8, “JTAG Configuration Signals,” and Figure 43, “JTAG Interface Connection.”
5 3/2007 * Page 1, updated first paragraph to reflect PowerQUICC Il Pro information.
* In Table 18, “DDR and DDR2 SDRAM Input AC Timing Specifications,” added note 2 to tgigkew
and deleted original note 3; renumbered the remaining notes.
* In Figure 38, “JTAG Interface Connection,” updated with new figure.
* In Figure 38, “JTAG Interface Connection,” updated with new figure.
* In Section 23, “Ordering Information,” replaced first paragraph and added a note.
¢ In Section 23.1, “Part Numbers Fully Addressed by this Document,” replaced first paragraph.
4 12/2006 | Table 19, “DDR and DDR2 SDRAM Output AC Timing Specifications,” modified Tygxngs for 333 MHz

from 900 ps to 775 ps.
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Table 64. Document Revision History (continued)

Rev.

Number Date Substantive Change(s)

3 11/2006 ¢ Updated note in introduction.

¢ In the features list in Section 1, “Overview,” updated DDR data rate to show 266 MHz for PBGA
parts for all silicon revisions.

* In Table 57, “Suggested PLL Configurations,” added the following row:

* Ref No: 823, SPMF: 1000, Core PLL: 0100011, 400-MHz Device Input Clock Freq: 33, CSB
Freq: 266, and Core Freq: 400.

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

2 8/2006 * Changed all references to revision 2.0 silicon to revision 3.0 silicon.

» Changed number of general purpose parallel I/O pins to 39 in Section 1, “Overview.”

* Changed VIH minimum value in Table 35, “JTAG Interface DC Electrical Characteristics,” to
OVpp —0.3.

* In Table 40, “PCI DC Electrical Characteristics,” changed high-level input voltage values to min =
2 and max = OVpp + 0.3; changed low-level input voltage values to min = (-0.3) and max = 0.8.

* In Table 44, “PCI DC Electrical Characteristics,” changed high-level input voltage values to min
= 2 and max = OVpp + 0.3; changed low-level input voltage values to min = (-0.3) and max = 0.8.

* In Table 44, “PCI DC Electrical Characteristics,” changed high-level input voltage values to min
= 2 and max = OVpp + 0.3; changed low-level input voltage values to min = (-0.3) and max = 0.8.

* Updated DDR2 I/O power values in Table 5, “MPC8347EA Typical /O Power Dissipation.”

1 4/2006 * Removed Table 20, “Timing Parameters for DDR2-400.”

* Changed ADDR/CMD to ADDR/CMD/MODT in Table 9, “DDR and DDR2 SDRAM Output AC
Timing Specifications,” rows 2 and 3, and in Figure 2, “DDR SDRAM Output Timing Diagram.

* Changed Min and Max values for V| and VIL in Table 40Table 44,“PCI DC Electrical
Characteristics”

* In Table 58, “MPC8343EA (PBGA) Pinout Listing,” and Table 52, “MPC8347EA (PBGA) Pinout
Listing,” modified rows for MDICO and MDIC1 signals and added note ‘It is recommended that
MDICO be tied to GRD using an 18 Q resistor and MCIC1 be tied to DDR power using an 18 Q
resistor’

* Table 58, “MPC8343EA (PBGA) Pinout Listing,” in row AVDD3 changed power supply from
“AVDD3” to ‘—!

0 3/2006 Initial public release
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