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8.2.1.2 MIl Receive AC Timing Specifications

This table provides the Ml receive AC timing specifications.

Table 27. MIl Receive AC Timing Specifications
At recommended operating conditions with LVpp of 3.3 V + 5%.

Parameter Symbol’ Min Typical Max Unit
Input low voltage Vi — — 0.7 \
Input high voltage Vi 1.9 — — \"
RX_CLK clock period 10 Mbps tMRX — 400 — ns
RX_CLK clock period 100 Mbps tMRX — 40 — ns
RX_CLK duty cycle tharxHtMRX 35 — 65 %
RXD[3:0], RX_DV, RX_ER setup time to RX_CLK tMROVKH 10.0 — — ns
RXD[3:0], RX_DV, RX_ER hold time to RX_CLK tMRDXKH 10.0 — — ns
RX_CLK clock rise time (20%—-80%) tMRXR 1.0 — 4.0 ns
RX_CLK clock fall time (80%—20%) tMRXF 1.0 — 4.0 ns

Note:

1. The symbols used for timing specifications herein follow the pattern of it two letters of functional block)(signal)(state)
(reference)(state) fOT INPULS and Yfirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyrpykh
symbolizes Ml receive timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the
tmrx clock reference (K) going to the high (H) state or setup time. Also, tprpxkL 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. Note that, in general, the clock reference symbol representation is based on three letters representing the clock
of a particular functional. For example, the subscript of t\ gy 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).

Thisfigure providesthe AC test load for eTSEC.

Output %) Zo=50Q (WLVDD/Z
R. =50 Q

Figure 8. eTSEC AC Test Load
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Table 32. MIl Management DC Electrical Characteristics When Powered at 3.3 V

Parameter Conditions Symbol Min Max Unit
Supply voltage (3.3 V) — LVbD1 3.135 3.465 \Y
Output high voltage lon=-1.0 mA LVpp1 = Min Vou 210 WVpp1 +0.3 | V
Output low voltage loL=1.0mA LVppt = Min VoL GND 0.50 \
Input high voltage — VIH 2.00 — \"
Input low voltage — Vi — 0.80 \
Input high current LVpp1 = Max ViN T=21vV liy — 30 A
Input low current LVpp1 = Max Vin=0.5V I —-600 — A

8.3.2 MIl Management AC Electrical Specifications
Thistable provides the M1 management AC timing specifications.
Table 33. MIl Management AC Timing Specifications
Parameter Symbol1 Min Typical Max Unit Note
MDC frequency fupc — 25 — MHz 2
MDC period tMbe 80 — 400 ns —
MDC clock pulse width high tvbcH 32 — — ns —
MDC to MDIO valid tvpkHDy | 2% (toip_clk % 8) — — ns 4
MDC to MDIO delay tMDKHDX 10 — 2% (tolp_cik X 8) ns 2,4
MDIO to MDC setup time tMDDVKH 5 — — ns —
MDIO to MDC hold time tMDDXKH 0 — — ns —
MDC rise time (20%—-80%) tMDCR — — 10 ns 3
MDC fall time (80%—20%) tmbeE — — 10 ns 3

Notes:

1. The symbols used for timing specifications herein follow the pattern of t it two letters of functional block)(signal)(state)
(reference)(state) O INPUtS @nd Y(first two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyipkHpx
symbolizes management data timing (MD) for the time tyypc from clock reference (K) high (H) until data outputs (D) are
invalid (X) or data hold time. Also, typpyky Symbolizes management data timing (MD) with respect to the time data input
signals (D) reach the valid state (V) relative to the ty)pc 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. This parameter is dependent on the system clock speed.

3. Guaranteed by design.

4. top_cik is the platform (CSB) clock divided according to the SCCR[TSEC1CM].
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Thisfigure provides the boundary-scan timing diagram.
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Figure 35. Boundary-Scan Timing Diagram

Thisfigure provides the test access port timing diagram.
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Figure 36. Test Access Port Timing Diagram
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Table 52. Differential Transmitter (Tx) Output Specifications (continued)

1.25 GHz.

Parameter Conditions Symbol Min Typical Max | Units | Note
Absolute delta of DC lVTX-CM-DC-D+_VTX-CM-DC-D-l VTX-CM-DC-UNE- 0 — 25 mV 2
common mode <25mV DELTA
between D+ and D— V1x-cm-pc-D+ = DC(avg) Of

IVrx-p4!

Vrx-cm-Dc-b- = DC(ayg) Of

Vrx-p-l
Electrical idle VpeeippTx = V1X-IDLE-D+ VIX-IDLE-DIFFp 0 — 20 mV 2
differential peak output |-V1y p g.p.l <20 mV
voltage
Amount of voltage The total amount of voltage VTIX-RCV-DETECT — | XPADVpp/2 | 600 mV 6
change allowed during |change that a transmitter can
receiver detection apply to sense whether a low

impedance receiver is

present.
Tx DC common mode |The allowed DC common V1x-Dc-CM 0 XPADVpp/2 — \ 6
voltage mode voltage under any

conditions.
Tx short circuit current | The total current the lTx-SHORT — — 90 mA —
limit transmitter can provide when

shorted to its ground
Minimum time spent in [Minimum time a transmitter TTX-IDLE-MIN 50 — — ul —
electrical idle must be in electrical idle.

Utilized by the receiver to start

looking for an electrical idle

exit after successfully

receiving an electrical idle

ordered set.
Maximum time to After sending an electrical idle | Ty pLE-SET-TO-IDLE — — 20 ul —
transition to a valid ordered set, the transmitter
electrical idle after must meet all electrical idle
sending an electrical  |specifications within this time.
idle ordered set This is considered a

debounce time for the

transmitter to meet electrical

idle after transitioning from

LO.
Maximum time to Maximum time to meet all TX | Ttx.|pLE-TO-DIFF-DATA| — — 20 ul —
transition to valid Tx specifications when
specifications after transitioning from electrical
leaving an electrical idle |idle to sending differential
condition data. This is considered a

debounce time for the Tx to

meet all Tx specifications after

leaving electrical idle
Differential return loss |Measured over 50 MHz to RLrx.pIEE 12 — — dB 4
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Table 53. Differential Receiver (Rx) Input Specifications (continued)

Parameter Comments Symbol Min | Typical | Max Units Note
Unexpected Electrical Idle | An unexpected electrical idle TRX-IDLE-DET-DIFF- — — 10 ms —
Enter Detect Threshold | (Vrx-diffp-p < ENTERTIME
Integration Time Vrx-idle-det-diffp-p) must be

recognized no longer than
Trx-idle-det-diff-entertime to
signal an unexpected idle
condition.

Total Skew Skew across all lanes on a link. LRx-SKEW — — 20 ns —
This includes variation in the
length of SKP ordered set (e.g.
COM and one to five SKP
Symbols) at the Rx as well as
any delay differences arising
from the interconnect itself.

Notes:

1. No test load is necessarily associated with this value.

2. Specified at the measurement point and measured over any 250 consecutive Uls. The test load in Figure 44 should be used
as the Rx device when taking measurements (also refer to the receiver compliance eye diagram shown in Figure 43). If the
clocks to the Rx and Tx are not derived from the same reference clock, the Tx Ul recovered from 3500 consecutive Ul must
be used as a reference for the eye diagram.

3. A Tgry.gye = 0.40 Ul provides for a total sum of 0.60 Ul deterministic and random jitter budget for the transmitter and
interconnect collected any 250 consecutive Uls. The TRx-EYE-MEDIAN-to-MAX-JITTER specification ensures a jitter
distribution in which the median and the maximum deviation from the median is less than half of the total. Ul jitter budget
collected over any 250 consecutive Tx Uls. It should be noted that the median is not the same as the mean. The jitter median
describes the point in time where the number of jitter points on either side is approximately equal as opposed to the averaged
time value. If the clocks to the Rx and Tx are not derived from the same reference clock, the Tx Ul recovered from 3500
consecutive Ul must be used as the reference for the eye diagram.

4. The receiver input impedance will result in a differential return loss greater than or equal to 10 dB with the D+ line biased to
300 mV and the D- line biased to —300 mV and a common mode return loss greater than or equal to 6 dB (no bias required)
over a frequency range of 50 MHz to 1.25 GHz. This input impedance requirement applies to all valid input levels. The
reference impedance for return loss measurements for is 50 Q to ground for both the D+ and D- line (that is, as measured
by a vector network analyzer with 50-Q probes, see Figure 44). Note that the series capacitors, C+,, is optional for the return
loss measurement.

5. Impedance during all LTSSM states. When transitioning from a fundamental reset to detect (the initial state of the LTSSM)
there is a 5 ms transition time before receiver termination values must be met on all unconfigured lanes of a port.

6. The Rx DC common mode impedance that exists when no power is present or fundamental reset is asserted. This helps
ensure that the receiver detect circuit does not falsely assume a receiver is powered on when it is not. This term must be
measured at 300 mV above the Rx ground.

7. ltis recommended that the recovered Tx Ul is calculated using all edges in the 3500 consecutive Ul interval with a fit algorithm
using a minimization merit function. Least squares and median deviation fits have worked well with experimental and
simulated data.

15.5 Receiver Compliance Eye Diagrams

The Rx eye diagram in Figure 43 is specified using the passive compliance/test measurement load (see
Figure 44) in place of any real PCl Express Rx component. In general, the minimum receiver eye diagram
measured with the compliance/test measurement load (see Figure 44) islarger than the minimum receiver
eye diagram measured over arange of systems at the input receiver of any real PCI Express component.
The degraded eye diagram at the input receiver is due to traces internal to the package as well as silicon
parasitic characteristics that cause the real PCl Express component to vary in impedance from the
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compliance/test measurement load. The input receiver eye diagram isimplementation specific and is not
specified. Rx component designer should provide additional margin to adequately compensate for the
degraded minimum receiver eye diagram (shown in Figure 43) expected at the input receiver based on an
adequate combination of system simulations and the return loss measured | ooking into the Rx package and
silicon. The Rx eye diagram must be aligned in time using the jitter median to locate the center of the eye
diagram.

The eye diagram must be valid for any 250 consecutive Uls.

A recovered Tx Ul is calculated over 3500 consecutive unit intervals of sample data. The eye diagramis
created using all edges of the 250 consecutive Ul in the center of the 3500 Ul used for calculating the Tx
Ul.

NOTE

Thereferenceimpedancefor return lossmeasurementsis 50 € to ground for
both the D+ and D—line (that is, as measured by a Vector Network Analyzer
with 50 Q probes—see Figure 44). Note that the series capacitors,
CpeaccTx. are optional for the return loss measurement.

Vex-piFF = 0 mV Vex-pIFF = 0 mV
(D+ D- Crossing Point) (D+ D— Crossing Point)

VRx-DIFFp-p-MIN > 175 mV

0.4 Ul = Trx-evE-MIN >

A

Figure 43. Minimum Receiver Eye Timing and Voltage Compliance Specification
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18 GPIO

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

18.1 GPIO DC Electrical Characteristics

Thistable provides the DC electrical characteristics for the device GPIO.

Table 65. GPIO DC Electrical Characteristics
This specification applies when operating at 3.3 V + 165 mV supply.

Parameter Condition Symbol Min Max Unit
Output high voltage lop=-6.0 mA Vou 24 — \Y
Output low voltage loL =6.0 mA VoL — 0.5 \
Output low voltage loL=3.2mA VoL — 0.4 \
Input high voltage — Viy 2.0 OVpp + 0.3 \
Input low voltage — Vi -0.3 0.8 \
Input current 0V <V)<0Vpp IIN — + 30 uA
18.2 GPIO AC Timing Specifications
This table provides the GPIO input and output AC timing specifications.
Table 66. 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% level of the signal to the 50% level of the rising edge of SYS_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 any

external synchronous logic. GPIO inputs are required to be valid for at least tp)yp Ns to ensure proper operation.

Thisfigure provides the AC test |oad for the GPIO.

Output %) Zo=50Q (WOVDD/Z
R, =50 Q

Figure 47. GPIO AC Test Load

19 IPIC

This section describes the DC and AC electrical specifications for the external interrupt pins of the chip.
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19.1

IPIC DC Electrical Characteristics

This table provides the DC electrical characteristics for the external interrupt pins of the chip.
Table 67. IPIC DC Electrical Characteristics

Parameter Condition Symbol Min Max Unit

Input high voltage — Viy 2.0 OVpp + 0.3 \
Input low voltage — Vi -0.3 0.8 \
Input current — N — +30 A
Output low voltage loL =6.0 mA VoL — 0.5
Output low voltage loL=3.2mA VoL — 0.4
Note: L
1. This table applies for pins IRQ[0:7], IRQ_OUT, MCP_OUT.
2. IRQ_OUT and MCP_OUT are open drain pins, thus Vgy is not relevant for those pins.
19.2 IPIC AC Timing Specifications
This table provides the IPIC input and output AC timing specifications.

Table 68. IPIC Input AC Timing Specifications

Parameter Symbol Min Unit
IPIC inputs—minimum pulse width tpiwiD 20 ns

Note:

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

measured at the pin.

2. IPIC inputs and outputs are asynchronous to any visible clock. IPIC outputs should be synchronized before use by any
external synchronous logic. IPIC inputs are required to be valid for at least tp)\yp Ns to ensure proper operation when working

in edge triggered mode.

20 SPI

This section describes the DC and AC electrical specifications for the SPI of the chip.

20.1

SPI DC Electrical Characteristics
This table provides the DC electrical characteristics for the device SPI.

Table 69. SPI DC Electrical Characteristics

Parameter Condition Symbol Min Max Unit
Input high voltage — Viy 2.0 OVpp + 0.3 \
Input low voltage — Vi -0.3 0.8 \
Input current — N — +30 A
Output high voltage lon=-8.0 mA Vou 24 — \Y
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200 mV < Input Amplitude or Differential Peak < 800 mV

SDn_REF_CLK / 150

4/ fdafdVmgy < Vom + 400 m'

V < Vem +400 mV
max cm vem

SDn_REF_CLK Vinin > Vem — 400m V

Figure 54. Differential Reference Clock Input DC Requirements (External AC-Coupled)

400 mV < SDn_REF_C}_K Input Amplitude < 800 mV

SDn_REF_CLK A/

N

ov

SDn_REF_CLK/

Figure 55. Single-Ended Reference Clock Input DC Requirements

21.2.3 Interfacing With Other Differential Signaling Levels

The following list provides information about interfacing with other differential signaling levels.
* Withon-chip terminationto SGND_SRDSn (xcorevss), the differential reference clocksinputs are
HCSL (high-speed current steering logic) compatible DC-coupled.
* Many other low voltage differential type outputslike LV DS (low voltage differential signaling) can
be used but may need to be AC-coupled due to the limited common mode input range allowed
(100 mV to 400 mV) for DC-coupled connection.

* LVPECL outputs can produce signal with too large amplitude and may need to be DC-biased at
clock driver output first, then followed with series attenuation resistor to reduce the amplitude, in
addition to AC-coupling.
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
MDQ35 AE1 /0 GVDD 11
MDQ36 V6 I/0 GVDD 11
MDQ37 Y5 /0 GVDD 11
MDQ38 AA4 /0 GVDD 11
MDQ39 AB6 I/0 GVDD 11
MDQ40 AD3 I/0 GVDD 11
MDQ41 AC4 /0 GVDD 11
MDQ42 AD4 /0 GVDD 11
MDQ43 AF1 /0 GVDD 11
MDQ44 AE4 /0 GVDD 11
MDQ45 AC5 /0 GVDD 11
MDQ46 AE2 /0 GVDD 11
MDQ47 AES3 /0 GVDD 11
MDQ48 AG1 I/0 GVDD 11
MDQ49 AG2 I/0 GVDD 11
MDQ50 AG3 /0 GVDD 11
MDQ51 AF5 /0 GVDD 11
MDQ52 AE5 /0 GVDD 11
MDQ53 AD7 /0 GVDD 11
MDQ54 AH2 /0 GVDD 11
MDQ55 AG4 /0 GVDD 11
MDQ56 AH3 I/0 GVDD 11
MDQ57 AG5 /0 GVDD 11
MDQ58 AF8 I/0 GVDD 11
MDQ59 AJ5 /0 GVDD 11
MDQ60 AF6 I/0 GVDD 11
MDQ#61 AF7 /0 GVDD 11
MDQ62 AH6 /0 GVDD 11
MDQ#63 AH7 /0 GVDD 11
MDQSO0 Ccs8 /0 GVDD 11
MDQS1 C4 /0 GVDD 11
MDQS2 E3 /0 GVDD 11
MDQS3 G2 /0 GVDD 11
MPC8377E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 8
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note

UART_RTS_B|2] L29 (0] OvDD —
Enhanced Local Bus Controller (eLBC) Interface

LADO E24 /0 LBVDD —
LAD1 G28 /0 LBVDD —
LAD2 H25 /0 LBVDD —
LAD3 F26 /0 LBVDD —
LAD4 C26 /0 LBVDD —
LAD5 J28 /0 LBVDD —
LADG6 F21 /0 LBVDD —
LAD7 F23 /0 LBVDD —
LADS8 E25 /0 LBVDD —
LAD9 E26 /0 LBVDD —
LAD10 A23 /0 LBVDD —
LAD11 F24 /0 LBVDD —
LAD12 G24 /0 LBVDD —
LAD13 F25 /0 LBVDD —
LAD14 H28 /0 LBVDD —
LAD15 G25 /0 LBVDD —
LA11/LAD16 F27 /0 LBVDD —
LA12/LAD17 B21 /0 LBVDD —
LA13/LAD18 A25 /0 LBVDD —
LA14/LAD19 c28 /0 LBVDD —
LA15/LAD20 H24 /0 LBVDD —
LA16/LAD21 E23 /0 LBVDD —
LA17/LAD22 B28 /0 LBVDD —
LA18/LAD23 D28 /0 LBVDD —
LA19/LAD24 A27 /0 LBVDD —
LA20/LAD25 C25 /0 LBVDD —
LA21/LAD26 B27 /0 LBVDD —
LA22/LAD27 H27 /0 LBVDD —
LA23/LAD28 E21 /0 LBVDD —
LA24/LAD29 F20 /0 LBVDD —
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
eTSEC1/GPIO1/GPIO2/CFG_RESET Interface
TSEC1_COL/GPIO2[20] AF22 /0 LVDD1 16
TSEC1_CRS/GPIO2[21] AE20 /0 LVDD1 16
TSEC1_GTX_CLK AJ25 (0] LVDD1 16
TSEC1_RX_CLK AG22 | LVDD1 16
TSEC1_RX_DV AD19 | LVDD1 16
TSEC1_RX_ER/GPIO2[25] AD20 /0 LVDD1 16
TSEC1_RXDO0 AD22 | LVDD1 16
TSEC1_RXD1 AE21 | LVDD1 16
TSEC1_RXD2 AE22 | LVDD1 16
TSEC1_RXD3 AD21 | LVDD1 16
TSEC1_TX_CLK AJ22 | LVDD1 16
TSEC1_TX_EN AG23 (0] LVDD1 16
TSEC1_TX_ER/CFG_LBMUX AH22 /0 LVDD1 16
TSEC1_TXDO0/ AD23 /0 LVDD1 16
CFG_RESET_SOURCE[0]
TSEC1_TXD1/ AE23 /0 LVDD1 16
CFG_RESET_SOURCE[1]
TSEC1_TXD2/ AF23 /0 LVDD1 16
CFG_RESET_SOURCE[2]
TSEC1_TXD3/ AJ24 /0 LVDD1 16
CFG_RESET_SOURCE[3]
EC_GTX_CLK125 AH24 | LVDD1 16
EC_MDC/CFG_CLKIN_DIV AJ21 /0 LVDD1 16
EC_MDIO AH21 /0 LVDD1 16
eTSEC2/GPIO1 Interface
TSEC2_COL/GPIO1[21)/ AJ27 /0 LvDD2 16
TSEC1_TMR_TRIG1
TSEC2_CRS/GPIO1[22)/ AG29 /0 LvDD2 16
TSEC1_TMR_TRIG2
TSEC2_GTX_CLK AF28 (0] LvDD2 16
TSEC2_RX_CLK/ AF25 | LvDD2 16
TSEC1_TMR_CLK
TSEC2_RX_DV/GPIO1[23] AF26 /0 LvDD2 16
TSEC2_RX_ER/GPIO1[25] AG25 /0 LvDD2 16
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note
TSEC2_RXDO0/GPIO1[16] AE28 /0 LvDD2 16
TSEC2_RXD1/GPIO1[15] AE29 /0 LvDD2 16
TSEC2_RXD2/GP101[14] AH26 /0 LvDD2 16
TSEC2_RXD3/GPIO1[13] AH25 /0 LvDD2 16

TSEC2_TX_CLK/GPIO2[24]/ AG28 I/0 LvDD2 16
TSEC1_TMR_GCLK
TSEC2_TX_EN/GPIO1[12)/ AJ26 I/0 LvDD2 16
TSEC1_TMR_ALARM2
TSEC2_TX_ER/GPIO1[24])/ AG26 I/0 LvDD2 16
TSEC1_TMR_ALARM1
TSEC2_TXD0/GPIO1[20] AH28 /0 LvDD2 16
TSEC2_TXD1/GPIO1[19)/ AF27 I/0 LvDD2 16
TSEC1_TMR_PP1
TSEC2_TXD2/GPIO1[18)/ AJ28 I/0 LvDD2 16
TSEC1_TMR_PP2
TSEC2_TXD3/GPIO1[17)/ AF29 I/0 LvDD2 16
TSEC1_TMR_PP3
GPIO1 Interface
GPIO1[0)/GTM1_TIN1/ P25 I/0 OvVDD —
GTM2_TIN2/DREQO_B
GPIO1[1)/GTM1_TGATE1_B/ N25 I/0 OvVDD —
GTM2_TGATE2_B/DACKO0_B
GPIO1[2)/GTM1_TOUT1_B/ N26 I/0 OvVDD —
DDONEO_B
GPIO1[3)/GTM1_TIN2/ B9 I/0 OvVDD —
GTM2_TIN1/DREQ1_B
GPIO1[4)/GTM1_TGATE2_B/ N29 I/0 OvVDD —
GTM2_TGATE1_B/DACK1_B
GPIO1[5)/GTM1_TOUT2_B/ M29 I/0 OvVDD —
GTM2_TOUT1_B/DDONE1_B
GPIO1[6)/GTM1_TIN3/ A9 I/0 OvDD —
GTM2_TIN4/DREQ2_B
GPIO1[7)/GTM1_TGATE3_B/ B10 I/0 OvDD —
GTM2_TGATE4_B/DACK2_B
GPIO1[8)/GTM1_TOUT3_B/ J26 I/0 OvDD —
DDONE2_B
GPIO1[9)/GTM1_TIN4/ J24 I/0 OvVDD —

GTM2_TIN3/DREQ3_B
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Table 72. TePBGA Il Pinout Listing (continued)

Signal Package Pin Number Pin Type Power Supply Note

GPIO1[10/GTM1_TGATE4_B/ J27 I/0 OVvDD —

GTM2_TGATE3_B/DACK3_B

GPIO1[11/GTM1_TOUT4_B/ P24 I/0 OVvDD —

GTM2_TOUT3_B/DDONE3_B

USB/GPIO2 Interface
USBDR_CLK/GPIO2[23] AJ11 I/0 OvDD —
USBDR_DIR_DPPULLUP/ AG12 I/0 OVvDD —
GPIO2[9]
USBDR_NXT/GPI102[8] AJ10 /0 OovDD —
USBDR_PCTLO/GPIO2[11]/ AF10 I/0 OVvDD —
SD_DAT2
USBDR_PCTL1/GPIO2[22]/ AE9Q I/0 OVvDD —
SD_DAT3
USBDR_PWRFAULT/ AG13 I/0 OVvDD —
GPIO2[10]/SD_DAT1
USBDR_STP_SUSPEND AH12 0] OovDD 12
USBDR_DO_ENABLEN/ AG10 I/0 OVvDD —
GPIO2[0]
USBDR_D1_SER_TXD/ AF13 I/0 OvDD —
GPIO2[1]
USBDR_D2_VMO_SE0/ AG11 I/0 OvDD —
GPIO2[2]

USBDR_D3_SPEED/GPIO2[3] AH11 I/0 OvVDD —
USBDR_D4_DP/GPI02[4] AG9 I/0 OVvDD —
USBDR_D5_DM/GPIO2[5] AF9 I/0 OVvDD —

USBDR_D6_SER_RCV/ AH13 I/0 OVvDD —

GPIO2[6]
USBDR_D7_DRVVBUS/ AH10 I/0 OVvDD —

GPIO2[7]

I2C Interface
IIC1_SCL C12 I/0 OVvDD 2
IIC1_SDA B12 I/0 OVvDD 2
lIC2_SCL A10 I/0 OVvDD 2
1IC2_SDA A12 I/0 OVvDD 2
JTAG Interface
TCK B13 | OvDD —
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23.1 System PLL Configuration

The system PLL iscontrolled by the RCWLR[SPMF] parameter. The system PLL VCO frequency
dependson RCWLR[DDRCM] and RCWLR[LBCM]. Table 75 showsthe multiplication factor encodings
for the system PLL.

NOTE

If RCWLR[DDRCM] and RCWLR[LBCM] are both cleared, the system
PLL VCO frequency = (CSB frequency) x (System PLL VCO Divider).

If either RCWLR[DDRCM] or RCWLR[LBCM] are set, the system PLL
VCO frequency = 2 x (CSB frequency) x (System PLL VCO Divider).

The VCO divider needsto be set properly so that the System PLL VCO
frequency isin the range of 400-800 MHz.

Table 75. System PLL Multiplication Factors

RCWLR[SPMF] System PLL Multiplication Factor

0000 Reserved
0001 Reserved
0010 x 2
0011 x 3
0100 x 4
0101 x5
0110 x 6

0111-1111 x7tox15

As described in Section 23, “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 77
and Table 78 show the expected frequency values for the CSB frequency for select csb_clk to
CLKIN/PCI_SYNC IN ratios.

The RCWLR[SVCOD)] denotes the system PLL VCO internal frequency as shown in Table 76.
Table 76. System PLL VCO Divider

RCWLR[SVCOD] VCO Division Factor
00 4
01 8
10 2
11 1
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Table 78. CSB Frequency Options for Agent Mode (continued)

Input Clock Frequency (MHz)2
CFGa_tcrlt;'s(tleTrDlv SPMF Inputc gﬁ;:likF;atio‘ 2 33.33 66.67
csb_clk Frequency (MHz)

Low 0111 7:1 175 233
Low 1000 8:1 200 267
Low 1001 9:1 225 300
Low 1010 10:1 250 333
Low 1011 11:1 275 367
Low 1100 12:1 300 400
Low 1101 13:1 325

Low 1110 14 :1 350

Low 1111 15:1 375

Notes:

1. CFG_CLKIN_DIV doubles csb_clk if set high.
2. CLKIN is the input clock in host mode; PCI_CLK is the input clock in agent mode.

23.2 Core PLL Configuration

RCWLR[COREPLL] selects the ratio between the internal coherent system bus clock (csb_clk) and the
€300 core clock (core_clk). Table 79 shows the encodings for RCWLR[COREPLL]. COREPLL values
that are not listed in Table 79 should be considered as reserved.

NOTE

Core VCO frequency = core frequency x VCO divider
VCO divider hasto be set properly so that the core VCO frequency isin the

range of 800-1600 MHz.
Table 79. e300 Core PLL Configuration
RCWLR[COREPLL]
core_clk : csb_clk Ratio VCO Divider *

0-1 2-5 6

nn 0000 0 PLL bypassed PLL bypassed

(PLL off, csb_clk clocks core directly) (PLL off, csb_clk clocks core
directly)

11 nnnn n n/a n/a

00 0001 0 1:1 2

01 0001 0 1:1 4

10 0001 0 1:1 8

00 0001 1 1.5:1 2
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The thermal 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 dissi pation of
surrounding components. In addition, the ambient temperature varies widely within the application. For
many natural convection and especially closed box applications, the board temperature at the perimeter
(edge) of the package is approximately the same as the local air temperature near the device. Specifying
the local ambient conditions explicitly asthe board temperature provides amore precise description of the
local ambient conditions that determine the temperature of the device.

At aknown board temperature, the junction temperature is estimated using the following equation:

T3=Ta+ (Rasg X Pp)
where:
T, = ambient temperature for the package (°C)
Rge = junction to board thermal resistance (°C/W) per JESD51-8
Pp = power dissipation in the package (W)
When the heat loss from the package case to the air can be ignored, acceptable predictions of junction

temperature can be made. The application board should be similar to the thermal test condition: the
component is soldered to a board with internal planes.

24.2.3 Experimental Determination of Junction Temperature

NOTE
The heat sink cannot be mounted on the package.

To determine the junction temperature of the device in the application after prototypes are available, use
the thermal characterization parameter (¥#;7) to determine the junction temperature and a measure of the
temperature at the top center of the package case using the following equation:

Ty=Tr+ (¥ % Pp)
where:
T; = junction temperature (°C)
T+ = thermocoupl e temperature on top of package (°C)
%51 = junction to ambient thermal resistance (°C/W)
Pp = power dissipation in the package (W)
The thermal characterization parameter is measured per the JESD51-2 specification using a40 gauge type
T thermocoupl e epoxied to the top center of the package case. The thermocouple should be positioned so
that the thermocouple junction rests on the package. A small amount of epoxy is placed over the
thermocoupl e junction and over about 1 mm of wire extending from the junction. The thermocouple wire

is placed flat against the package case to avoid measurement errors caused by cooling effects of the
thermocouple wire.

24.2.4 Heat Sinks and Junction-to-Case Thermal Resistance

For the power valuesthe device is expected to operate at, it is anticipated that a heat sink will be required.
A preliminary estimate of heat sink performance can be obtained from the following first-cut approach.
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Rgic = junction to case thermal resistance (°C/W)
Pp = power dissipation (W)

25 System Design Information

This section provides electrical and thermal design recommendations for successful application of this
chip.

25.1 PLL Power Supply Filtering

Each of the PLLslisted aboveis provided with power through independent power supply pins. The AV pp
level should always be equivalent to V pp, and preferably these voltageswill bederived directly fromVpp
through alow freguency filter scheme.

There are a number of waysto reliably provide power to the PLLs, but the recommended solution isto
provide five independent filter circuits asillustrated in Figure 65, one to each of the five AV pp pins. By
providing independent filtersto each PLL, the opportunity to cause noise injection from one PLL to the
other is reduced.

Thiscircuit isintended to filter noise in the PLL s resonant frequency range from a 500 kHz to 10 MHz
range. It should be built with surface mount capacitors with minimum Effective Series|nductance (ESL).
Consistent with the recommendations of Dr. Howard Johnson in High Speed Digital Design: A Handbook
of Black Magic (Prentice Hall, 1993), multiple small capacitors of equal value are recommended over a
single large value capacitor.

Each circuit should be placed as close as possible to the specific AV pp pin being supplied to minimize
noise coupled from nearby circuits. It should be possible to route directly from the capacitorsto the AV pp
pin, which is on the periphery of package, without the inductance of vias.

Thisfigure shows the PLL power supply filter circuit.

10 Q
VDDo VWA _.I_ 2 o AVDD (or L2AVDD)
2.2 F 22 F

Low ESL Surface Mount Capacitors
GND

Figure 65. PLL Power Supply Filter Circuit

25.2 Decoupling Recommendations

Due to large address and data buses, and high operating frequencies, the device can generate transient
power surges and high frequency noisein its power supply, especialy whiledriving large capacitiveloads.
This noise must be prevented from reaching other components in the device system, and the device itself
requires aclean, tightly regulated source of power. Therefore, it is recommended that the system designer
place at |east one decoupling capacitor at each VDD, OVDD, GVDD, and LV DD pinsof thedevice. These
decoupling capacitors should receive their power from separate VDD, OVDD, GVDD, LVDD, and GND
power planesinthe PCB, utilizing short traces to minimize inductance. Capacitors may be placed directly
under the device using a standard escape pattern. Others may surround the part.
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The value of this resistance and the strength of the driver’s current source can be found by making two
measurements. First, the output voltageis measured while driving logic 1 without an external differential
termination resistor. The measured voltageisV 1 = Rgoyrce X | source- S€CONd, the output voltage is measured
whiledriving logic 1 with an external precision differential termination resistor of value Ry The
measured voltage isV, = (L/(1/Rq + VRy)) X | gource- SolVing for the output impedance gives Ry yrce =
Rierm X (V1/V,—1). Thedrive current is then l g rce = V1/Reource:

Thistable summarizes the signal impedance targets. The driver impedance are targeted at minimum Vpp,
nominal OV pp, 105°C.

Table 83. Impedance Characteristics

Lo;f,ﬂ'#s’cf:ﬁ:;et’ PCI Signals PCI Output Clocks
Impedance Confi ura’tion PO\;ver (not including PCI (including DDR DRAM | Symbol Unit
9 ’ output clocks) PCI_SYNC_OUT)
Management
RN 42 Target 25 Target 42 Target 20 Target Zy w
Rp 42 Target 25 Target 42 Target 20 Target Zy w
Differential NA NA NA NA ZpiFF w

Note: Nominal supply voltages. See Table 2, T; = 105°C.

25.5 Configuration Pin Muxing

The device provides the user with power-on configuration options which can be set through the use of
external pull-up or pull-down resistors of 4.7 kQ on certain output pins (see customer visible configuration
pins). These pins are generally used as output only pinsin normal operation.

While HRESET is asserted however, these pins are treated as inputs. The value presented on these pins
while HRESET is asserted, is latched when PORESET deasserts, at which time the input receiver is
disabled and the I/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 output pins thus configured.

25.6 Pull-Up Resistor Requirements

The device requires high resistance pull-up resistors (10 k<2 is recommended) on open drain type pins
including 1°C pins and | PIC interrupt pins.

For more information on required pull-up resistors and the connections required for the JTAG interface,
see AN3665, “MPC837xE Design Checklist.”

26 Ordering Information

Ordering information for the parts fully covered by this specification document is provided in
Section 26.1, “Part Numbers Fully Addressed by This Document.”
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