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In addition to the security engine, new high-speed interfaces, such as PCl Express and SATA areincluded.
This table compares the differences between MPC837xE derivatives and provides the number of ports
available for each interface.

Table 1. High-Speed Interfaces on the MPC8377E, MPC8378E, and MPC8379E

Descriptions MPC8377E MPC8378E MPC8379E
SGMII 0 2 0

PCI Express® 2 2 0
SATA 2 0 4

1.1

DDR Memory Controller

The DDR1/DDR2 memory controller includes the following features:

1.2

Single 32- or 64-hit interface supporting both DDR1 and DDR2 SDRAM
Support for up to 400-MHz data rate
Support up to 4 chip selects

64-Mbit to 2-Ghit (for DDR1) and to 4-Gbit (for DDR2) devices with x8/x16/x32 data ports (no
direct x4 support)

Support for up to 32 ssimultaneous open pages
Supports auto refresh

On-the-fly power management using CKE
1.8-/2.5-V SSTL2 compatible I/O

USB Dual-Role Controller

The USB controller includes the following features:

Supports USB on-the-go mode, including both device and host functionality, when using an
externa ULPI (UTMI + low-pin interface) PHY

Complies with USB Specification, Rev. 2.0

Supports operation as a stand-alone USB device

— Supports one upstream facing port

— Supports three programmable USB endpoints

Supports operation as a stand-alone USB host controller

— Supports USB root hub with one downstream-facing port
— Enhanced host controller interface (EHCI) compatible

Supports high-speed (480 Mbps), full-speed (12 Mbps), and low-speed (1.5 Mbps) operation;
low-speed operation is supported only in host mode
Supports UTMI + low pin interface (ULPI)
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voltage supplies—GV pp, LV pp, and OV pp—do not have any ordering requirements with respect to one
another.

|
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Figure 3. Power-Up Sequencing Example

Note that the SerDes power supply (L[1,2]_nV pp) should follow the same timing as the core supply
(Vop)-

The device does not require the core supply voltage and I/O supply voltages to be powered down in any
particular order.

3 Power Characteristics
The estimated typical power dissipation for the chip device is shown in thistable.

Table 5. Power Dissipation '

Core Frequency | CSB/DDR Frequency | Sleep Power | Typical Application | Typical Application| Max Application
(MH2) (MHz) at Tj=65°C (W) 2| atT;=65°C(W)? | atT;=125°C(W)3 |at T;=125°C (W)*
333 1.45 1.9 3.2 3.8
333
167 1.45 1.8 3.0 3.6
400 1.45 2.0 3.3 4.0
400
266 1.45 1.9 3.1 3.8
300 1.45 2.0 3.2 3.8
450
225 1.45 1.9 3.1 3.7
333 1.45 2.0 3.3 3.9
500
250 1.45 1.9 3.2 3.8
355 1.45 2.0 3.3 4.0
533
266 1.45 2.0 3.2 3.9
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4.3 eTSEC Gigabit Reference Clock Timing

This table provides the eTSEC gigabit reference clocks (EC_GTX_CLK125) AC timing specifications.

Table 9. EC_GTX_CLK125 AC Timing Specifications
At recommended operating conditions with LVpp = 2.5 + 0.125 mV/ 3.3V + 165 mV

Parameter/Condition Symbol Min Typical Max Unit Note
EC_GTX_CLK125 frequency tg125 — 125 — MHz —
EC_GTX_CLK125 cycle time tg125 — 8 — ns —
EC_GTX_CLK rise and fall time tg1o5RtG125F — — ns 1

Wpp=25V 0.75
WVpp=38.3V 1.0
EC_GTX_CLK125 duty CyCle tG125H/tG125 —_— % 2
1000Base-T for RGMII, RTBI 47 53
EC_GTX_CLK125 jitter — — — +150 ps 2
Notes:
1. Rise and fall times for EC_GTX_CLK125 are measured from 0.5 and 2.0 V for LVpp = 2.5 V and from 0.6 and 2.7 V for
LVpp=3.3 V.

2. EC_GTX_CLK125 is used to generate the GTX clock for the eTSEC transmitter with 2% degradation. The
EC_GTX_CLK125 duty cycle can be loosened from 47%/53% as long as the PHY device can tolerate the duty cycle
generated by the eTSEC GTX_CLK. See Section 8.2.2, “RGMII and RTBI AC Timing Specifications,” for the duty cycle for
10Base-T and 100Base-T reference clock.

5 RESET Initialization

This section describes the DC and AC electrical specifications for the reset initialization timing and
electrical requirements of the chip.

5.1 RESET DC Electrical Characteristics

Thistable provides the DC electrical characteristics for the RESET pins of the device.
Table 10. RESET Pins DC Electrical Characteristics

Characteristic Symbol Condition Min Max Unit
Input high voltage Viy — 2.0 OVpp + 0.3 \
Input low voltage VIL — -0.3 0.8 \"
Input current IN — — + 30 uA
Output high voltage Vou loy=-8.0mA 24 —
Output low voltage VoL loL =8.0 mA — 0.5
Output low voltage VoL loL=3.2mA — 0.4

Notes:

* This table applies for pins PORESET and HRESET. The PORESET is input pin, thus stated output voltages are not relevant.
* HRESET and SRESET are open drain pin, thus Vo is not relevant for these pins.

MPC8377E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 8

Freescale Semiconductor 15




6.1 DDR1 and DDR2 SDRAM DC Electrical Characteristics

This table provides the recommended operating conditions for the DDR2 SDRAM component(s) of the
device when GVpp(typ) = 1.8 V.

Table 13. DDR2 SDRAM DC Electrical Characteristics for GVpp(typ) =1.8 V

Parameter Symbol Min Max Unit Note
1/0 supply voltage GVpp 1.71 1.89 \Y 1
I/0 reference voltage MV ger 0.49 x GVpp 0.51 x GVpp Vv 2,5
I/0 termination voltage Vit MVger — 0.04 MVgeg + 0.04 \ 3
Input high voltage Viy MVRgg + 0.140 GVpp + 0.3 \ —
Input low voltage Vi -0.3 MVger —0.140 \ —
Output leakage current loz -50 50 UA 4
Output high current (Voyt = 1.40 V) loH -13.4 — mA —
Output low current (Voyt = 0.3 V) loL 13.4 — mA —

Notes:

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

2. MVpggg 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. Vq7is 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 MVRggg This rail should track variations in the DC level of MVggg

4. Output leakage is measured with all outputs disabled, 0 V < Vo1 < GVpp.

5. See AN3665, “MPC837xE Design Checklist,” for proper DDR termination.

Table 14 provides the DDR2 capacitance when GV pp(typ) = 1.8 V.

Table 14. DDR2 SDRAM Capacitance for GVpp(typ) =1.8 V

Parameter Symbol Min Max Unit Note
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, VoyT1 = GVpp/2, VouT (Peak-to-peak) = 0.2 V.

This table provides the recommended operating conditions for the DDR SDRAM component(s) when

Table 15. DDR SDRAM DC Electrical Characteristics for GVpp (typ) = 2.5V

Parameter Symbol Min Max Unit Note
1/0 supply voltage GVpp 2.375 2.625 \Y 1
I/O reference voltage MVRer 0.49 x GVpp 0.51 x GVpp \ 2,5
I/0 termination voltage Vit MVggg — 0.04 MVpgeg + 0.04 \ 3
Input high voltage Viy MVggg + 0.18 GVpp+ 0.3 \ —

MPC8377E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 8

Freescale Semiconductor 17




8.1.1

Mil, RMII, RGMII, and RTBI DC Electrical Characteristics

MII and RMII drivers and receivers comply with the DC parametric attributes specified in Table 24 and
Table 25. The RGMII and RTBI signalsin Table 25 are based on a2.5V CMOS interface voltage as

defined by JEDEC EIA/JESDS8-5.

Table 24. MIl and RMII DC Electrical Characteristics

Parameter Symbol Min Max Unit Note
Supply voltage 3.3 V LVpp1 3.13 3.47 \ 1
LVpp2
Output hlgh VOItage VOH 2.40 LVDD1/LVDD2 + 0.3 \ —_—
(LVDD1/LVDD2 = Min, IOH = —40 mA)
Output low voltage VoL GND 0.50 \ —
(LVDD1/LVDD2 = Min, IOL =4.0 mA)
Input hlgh voltage V|H 2.0 LVDD1/LVDD2 +0.3 —
Input low voltage VI -0.3 0.90 —
Input high current IH — 30 uA 1
(Vin=LVpp1, Vin=LVpp2)
Input low current L —-600 — A —
(Vin=GND)
Notes:
1. LVpp1 supports eTSEC 1. LVpps supports eTSEC 2.
Table 25. RGMII and RTBI DC Electrical Characteristics
Parameter Symbol Min Max Unit Note
Supply voltage 2.5 V LVpp1 2.37 2.63 \% 1
LVpp2
OUtpUt hlgh voltage VOH 2.00 LVDD1/LVDD2 +0.3 \ —
(LVDD1/LVDD2 = Min, IOH =-1.0 mA)
Qutput low voltage VoL GND -0.3 0.40 \Y —
(LVDD1/LVDD2 = Min, IOL =1.0 mA)
Input hlgh voltage V|H 1.7 LVDD1/LVDD2 +0.3 —
Input low voltage Vi -0.3 0.70 —
Input high current lH — -20 uA 1
(Vin=LVpp1, Vin = Wpp2)
Input low current I -20 — uA —
(Vin=GND)
Notes:

1. LVppq supports eTSEC 1. LVpp, supports eTSEC 2.
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10 Local Bus

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

10.1

Local Bus DC Electrical Characteristics

Thistables provide the DC electrical characteristics for the local bus interface.

Table 36. Local Bus DC Electrical Characteristics (LBVpp = 3.3 V)
At recommended operating conditions with LBV = 3.3 V.

Parameter Conditions Symbol Min Max Unit
Supply voltage 3.3 V — LBVpp 3.135 3.465 \Y
Output high voltage lon=-4.0 mA LBVpp = Min Vou 2.40 — \
Output low voltage lor=4.0mA LBVpp = Min VoL — 0.50 \
Input high voltage — — Viy 2.0 LBVpp + 0.3 \
Input low voltage — — Vi -0.3 0.90 \
Input high current Vin ' = LBVpp iy — 30 uA
Input low current Vin = GND I -30 — uA

Table 37. Local Bus DC Electrical Characteristics (LBVpp = 2.5 V)
At recommended operating conditions with LBVpp=2.5V.
Parameter Conditions Symbol Min Max Unit

Supply voltage 2.5 V — LBVpp 2.37 2.73 \
Output high voltage loy=—-1.0mA LBVpp = Min Vou 2.00 — \
Output low voltage lo=1.0mA LBVpp = Min VoL — 0.40 \
Input high voltage — LBVpp = Min Viy 1.7 LBVpp+0.3 \"
Input low voltage — LBVpp = Min Vi -0.3 0.70 \
Input high current Vin "= LBVpp Iy — 20 uA
Input low current Vin'=GND I 20 — uA
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Table 38. Local Bus DC Electrical Characteristics (LBVpp = 1.8 V)
At recommended operating conditions with LBVpp = 1.8 V.

Parameter Conditions Symbol Min Max Unit
Supply voltage 1.8 V LBVpp 1.71 1.89 \%
Output high voltage loy=—-1.0mA LBVpp = Min Vou LBVpp—-0.45 — \
Output low voltage lo=1.0mA LBVpp = Min VoL — 0.45 \
Input high voltage — LBVpp = Min Viu 0.65x LBVpp | LBVpp+ 0.3 v
Input low voltage — LBVpp = Min Vi -0.3 0.35 x LBVpp \
Input high current Vin '=LBVpp Iy — 10 uA
Input low current Viy'=GND I -10 — uA

10.2 Local Bus AC Electrical Specifications

This table describes the general timing parameters of the local bus interface of the devicewhen in PLL
enable mode.

Table 39. Local Bus General Timing Parameters—PLL Enable Mode

Parameter Symbol1 Min Max Unit Note
Local bus cycle time LBk 7.5 15 ns 2
Input setup to local bus clock (except LUPWAIT/LGTA) 1LBIVKH 1.5 — ns 3,4
Input hold from local bus clock tLBIXKH 1.0 — ns 3,4
LUPWAIT/LGTA input setup to local bus clock L BIVKH1 1.5 — ns 3,4
LALE output fall to LAD output transition (LATCH hold time) t BoTOTH 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 2.5 — ns 7
Local bus clock to LALE rise tLBKHLR — 4.5 ns —
Local bus clock to output valid (except LALE) t BKHOV — 4.5 ns 3
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GPCM Mode Output Signals:
LCSI[0:7)/LWEJ0:3]

UPM Mode Input Signal:

Input Signals:
LAD[O:31] j------------7-=------~-

UPM Mode Output Signals: |
LCS[0:7)/LBS[0:1)/LGPL[0:5]

Output (Data) Signals: <— tLBkHOV —>| <
LAD[0:31])/LDPJ[0:3]

Output (Address) Signal: < tLBKHOV —>| <

LSYNC_IN

T

T2 |

T3

T4

LUPWAIT

LAD[0:31] |

tLBKHOX —> ’<*
| |
| tLBKHOZ —>1 -
I tBKHOX ——>i <—
| |
| tLBKHOZ —> <
1 tBkHOX —> <

Figure 24. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 4 (PLL Enable Mode)
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11.2.2.2 Full-Speed Read Meeting Hold (Minimum Delay)

Thereisno minimum delay constraint due to thefull clock cycle between the driving and sampling of data.

tcLk DELAY *+ toH + tpaTA DELAY > tSFsixkH Eqn. 9

This meansthat Data + Clock delay must be greater than —2 ns. Thisis aways fulfilled.

11.3 eSDHC AC Timing Specifications (High-Speed Mode)

Thistable providesthe eSDHC A C timing specificationsfor high-speed mode as defined in Figure 30 and
Figure 31.

Table 43. eSDHC AC Timing Specifications for High-Speed Mode
At recommended operating conditions OVpp = 3.3V + 165 mV.

Parameter Symbol1 Min Max Unit Note
SD_CLK clock frequency—high speed mode fshsck 0 50 MHz —
SD_CLK clock cycle tshsck 20 — ns —
SD_CLK clock frequency—identification mode fsipck 0 400 KHz —
SD_CLK clock low time tsHscokL 7 — ns 2
SD_CLK clock high time tsHsckH 7 — ns 2
SD_CLK clock rise and fall times tsHsckr/ — 3 ns 2
tsHsCKF

Input setup times: SD_CMD, SD_DATx, SD_CD to tSHSIVKH 5 — ns 2
SD_CLK

Input hold times: SD_CMD, SD_DATx, SD_CD to SD_CLK tSHSIXKH 0 — ns 2
Output delay time: SD_CLK to SD_CMD, SD_DATx valid tsHskHOV — 4 ns 2
Output Hold time: SD_CLK to SD_CMD, SD_DATx invalid tsHsKHOX 0 — ns 2
SD_CLK delay within device UNT cLK_DLY 1.5 — ns 4
SD Card Input Setup tisu 6 — ns 3
SD Card Input Hold ti 2 — ns 3
SD Card Output Valid topLy — 14 ns 3
SD Card Output Hold ton 25 — ns 3
Notes:

1. The symbols used for timing specifications herein follow the pattern of t st three letters of functional block)(signal)(state)
(reference)(state) fOr INPULS and tirs three letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tsrsixkH
symbolizes eSDHC full mode speed device timing (SFS) input (1) to go invalid (X) with respect to the clock reference (K)
going to high (H). Also tgrsknov symbolizes eSDHC full speed timing (SFS) for the clock reference (K) to go high (H), with
respect to the output (O) going valid (V) or data output valid time. Note that, in general, the clock reference symbol
representation is based on five letters representing the clock of a particular functional. For rise and fall times, the latter
convention is used with the appropriate letter: R (rise) or F (fall).

2. Measured at capacitive load of 40 pF.

For reference only, according to the SD card specifications.

4. Average, for reference only.

w
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Table 52. Differential Transmitter (Tx) Output Specifications (continued)

Parameter Conditions Symbol Min Typical Max | Units | Note
Common mode return |Measured over 50 MHz to RlLrx.cm 6 — — dB 4
loss 1.25 GHz.

DC differential Tx Tx DC differential mode low Z1X-DIFF-DC 80 100 120 Q —
impedance impedance
Transmitter DC Required Tx D+ as well as D— Z1x.pC 40 — — Q —
impedance DC impedance during all
states
Lane-to-Lane output Static skew between any two Lrx-skew — — 500 + ps —
skew transmitter lanes within a 2 Ul
single link
AC coupling capacitor |[All transmitters should be AC Crx 75 — 200 nF —
coupled. The AC coupling is
required either within the
media or within the
transmitting component itself.
Crosslink random This random timeout helps T crosslink 0 — 1 ms 7
timeout resolve conflicts in crosslink
configuration by eventually
resulting in only one
downstream and one
upstream port.
Notes:

1.
2.

3.

1

No test load is necessarily associated with this value.

Specified at the measurement point into a timing and voltage compliance test load as shown in Figure 44 and measured
over any 250 consecutive Tx Uls. (Also refer to the transmitter compliance eye diagram shown in Figure 42.)

A Trx.gye = 0.70 Ul provides for a total sum of deterministic and random jitter budget of Ttx.ytrER-MAX = 0.30 Ul for the
transmitter collected over any 250 consecutive Tx Uls. The T1x.gyE-MEDIAN-to-MAX-JITTER Median is less than half of the total
Tx 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.

The transmitter input impedance will result in a differential return loss greater than or equal to 12 dB and a common mode
return loss greater than or equal to 6 dB 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 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, Cry, is optional for the return loss measurement.

Measured between 20%—80% at transmitter package pins into a test load as shown in Figure 44 for both V1y_p, and Vry_p..
See Section 4.3.1.8 of the PCI Express Base Specifications, Rev 1.0a.

See Section 4.2.6.3 of the PCI Express Base Specifications, Rev 1.0a.

15.4.2 Transmitter Compliance Eye Diagrams

The Tx eye diagram in Figure 42 is specified using the passive compliance/test measurement load (see
Figure 44) in place of any real PCl Expressinterconnect + Rx component. There are two eye diagramsthat
must be met for the transmitter. Both diagrams must be aligned in time using the jitter median to locate the
center of the eye diagram. The different eye diagrams differ in voltage depending on whether itisa
transition bit or a de-emphasized bit. The exact reduced voltage level of the de-emphasized bit is always
relative to the trangition bit.
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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

It isrecommended that the recovered Tx Ul be calculated using all edgesin
the 3500 consecutive Ul interval with afit algorithm using a minimization
merit function (that is, least squares and median deviation fits).

Vx-piFF =0 mV , N Vix.piFF = 0 mV
(D+ D- Crossing Point) 7 ~ _ (D+ D- Crossing Point)
N

[Transition Bit]
V1x-DIFFp-p-MIN = 800 mV

[De-emphasized Bit]
566 mV (3 dB) >= V1x.piFrp-p-Min >= 505 mV (4 dB)

N e
e 0.7 Ul=UI- 03 UllUrxromiamd ———————

N N [Transition Bit] e
« VTx-DIFFp-pMiN=800mV

Figure 42. Minimum Transmitter Timing and Voltage Output Compliance Specifications

15.4.3 Differential Receiver (Rx) Input Specifications

Thistable defines the specificationsfor the differential input at al receivers. The parameters are specified
at the component pins.

Table 53. Differential Receiver (Rx) Input Specifications

Parameter Comments Symbol Min | Typical | Max Units Note

Unit interval Each Upggry is 400 ps + 300 ul 399.88 400 400.12 ps 1
ppm. Upgrx does not account
for Spread Spectrum Clock
dictated variations.

Differential peak-to-peak VPEDPPRX =2 X lVRX-D+ - VRX-DIFFp-p 0.175 — 1.200 \Y 2
output voltage VRex-p-!
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Table 60. Gen 1i/1.5G Receiver AC Specifications (continued)

Parameter Symbol Min Typical Max Units Note
Deterministic jitter, data-data UsaTA_TXDJ250UI — — 0.35 Ulpp 1
250 Ul
Note:

1. Measured at Tx output pins peak to peak phase variation, random data pattern.

16.3.2 Gen2i/3G Receiver (Rx) Specifications

Thistable provides the Gen2i or 3 Gbits/s differential receiver input DC characteristics for the SATA
interface.

Table 61. Gen2i/3G Receiver Input DC Specifications

Parameter Symbol Min Typical Max Units Note
Differential input voltage VsATA_RXDIFF 275 500 750 mVp-p 1
Differential RX input impedance ZgATA_RXSEIM 85 100 115 Q —

Note:
1. Voltage relative to common of either signal comprising a differential pair.

Thistable provides the differential receiver output AC characteristics for the SATA interface at Gen2i or
3.0 Ghits/s transmission.

Table 62. Gen 2i/3G Receiver AC Specifications

Parameter Symbol Min Typical Max Units Note
Channel Speed tcH_SPEED — 3.0 — Gbps —
Unit Interval Tul 333.2 333.33 335.11 ps —
Total jitter UsaTa TXTJB/10 — — 0.46 Ulp 1
fcaas = feaun/10
Total ]Itter USATA_TXTJfB/500 — — 0.60 Ulp_p 1
fcaas = feaun/500
Total ]Itter USATA_TXTJfB/1 667 — — 0.65 Ulp_p 1
fcaas = feaun/1667
Deterministic jitter USATA_TXDJfB/10 — — 0.35 Ulp_p 1
fcaas = feaun/10
Deterministic jitter USATA_TXDJfB/500 — — 0.42 Ulp_p 1
fcads = fgaun/500
Deterministic jitter UsaTA_TXDJB/1667 — — 0.35 Ulpp 1
fcads = feaun/1667
Note:

1. Measured at Tx output pins peak to peak phase variation, random data pattern.

MPC8377E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 8

Freescale Semiconductor 73




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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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
L1_XCOREVSS AG14, AG15, AG16, AH16, AG18, AG20 SerDes Core — —
GND
L1_XPADVDD AE16, AF16, AD18, AE19, AF19 SerDes I/0 — —
Power (1.0 or
1.05V)
L1_XPADVSS AF14, AE17, AF20 SerDes I/0 — —
GND
SerDes2 Interface
L2_SD_IMP_CAL_RX C19 | L2_XPADVDD —
L2 SD_IMP_CAL_TX C15 | L2_XPADVDD —
L2_SD_REF_CLK B17 | L2_XPADVDD —
L2_SD_REF_CLK B A17 | L2_XPADVDD —
L2 _SD_RXA_N A19 | L2_XPADVDD —
L2 SD_RXA_P B19 | L2_XPADVDD —
L2_SD_RXE_N A15 | L2_XPADVDD —
L2 SD_RXE_P B15 | L2_XPADVDD —
L2 SD_TXA_N D18 o] L2_XPADVDD —
L2 SD_TXA_P E18 o] L2_XPADVDD —
L2 SD_TXE_N D15 o] L2_XPADVDD —
L2 SD_TXE_P E15 o] L2_XPADVDD —
L2 _SDAVDD_O0 A16 SerDes PLL — —
Power
(1.00r 1.05 V)
L2_SDAVSS 0 C17 SerDes PLL — —
GND
L2_XCOREVDD A14,B14, D17, B18, B20 SerDes Core — —
Power
(1.00r1.05V)
L2_XCOREVSS C14, C16, A18, C18, A20, C20 SerDes Core — —
GND
L2_XPADVDD D14, E16, F18, D19, E19 SerDes I/0 — —
Power (1.0 or
1.05V)
L2_XPADVSS D16, E17, D20 SerDes I/0 — —
GND
SPI Interface
SPICLK/SD_CLK AH9 I/0 OvVDD —
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As shown in Figure 64, 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 Eqn. 20

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 up
the csb_clk frequency to create the internal clock for the €300 core (core_clk). The system and core PLL
multipliers are selected by the SPMF and COREPLL fields in the reset configuration word low register
(RCWLR) which isloaded at power-on reset or by one of the hard-coded reset options. See Chapter 4,
“Reset, Clocking, and Initialization,” in the MPC8379E 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 + RCWLR[DDRCM]) Egn. 21

Notethat ddr_clkisnot the external memory busfrequency; ddr_clk passesthroughthe DDR clock divider
(+2) to create the differential DDR memory bus clock outputs (MCK and MCK). However, the datarate
isthe same frequency as ddr_clk.

Theinternal Ibiu_clk frequency is determined by the following equation:
Ibiu_clk = csb_clk x (1 + RCWLR[LBCM]) Egn. 22

Notethat Ibiu_clk is not the external local bus frequency; Ibiu_clk passes through the LBIU clock divider
to create the external local bus clock outputs (LCLK[0:2]). The eLBC clock divider ratio is controlled by
LCRR[CLKDIV].

Some of the internal units may be required to be shut off or operate at lower frequency than the csb_clk
frequency. Those units have adefault clock ratio that can be configured by amemory mapped register after
the device comes out of reset. Table 73 specifies which units have a configurable clock frequency.

Table 73. Configurable Clock Units

Unit Default Frequency Options
eTSEC1, eTSEC2 csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3
eSDHC and I2C1’ csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3
Security block csb_clk/3 Off, csb_clk, csb_clk/2, csb_clk/3
USB DR 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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Table 81. Package Thermal Characteristics for TePBGA Il (continued)

Parameter Symbol Value Unit Note

Junction-to-package natural convection on top yyT 6 °C/W 6

Notes:

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

2. Per JEDEC JESD51-2 with the single layer board horizontal. Board meets JESD51-9 specification.

Per JEDEC JESD51-6 with the board horizontal.

4. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured
on the top surface of the board near the package.

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

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

w

24.2 Thermal Management Information

For the following sections, Pp = (Vpp X Ipp) + Pjo Where Py, isthe power dissipation of the I/O drivers.

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

An estimation of the chip junction temperature, T 3, can be obtained from the equation:

Ty=Ta+ (Raga x Pp)
where:
T; = junction temperature (°C)
T, = ambient temperature for the package (°C)
Rgqa = junction to ambient thermal resistance (°C/W)
Pp = power dissipation in the package (W)

The junction to ambient thermal resistance is an industry-standard value that provides a quick and easy
estimation of thermal performance. Generally, the value obtained on asinglelayer board is appropriate for
atightly packed printed circuit board. The value obtained on the board with the internal planesisusually
appropriate if the board haslow power dissipation and the components are well separated. Test cases have
demonstrated that errors of a factor of two (in the quantity T;-T,) are possible.

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

NOTE
The heat sink cannot be mounted on the package.

MPC8377E PowerQUICC Il Pro Processor Hardware Specifications, Rev. 8

Freescale Semiconductor 115



Tyco Electronics
Chip Coolers™
www.chipcoolers.com

Wakefield Engineering
www.wakefield.com

Interface material vendors include the following:

Chomerics, Inc.
www.chomerics.com

Dow-Corning Corporation
Dow-Corning Electronic Materials
www.dowcorning.com

Shin-Etsu MicroSi, Inc.
WWW.microsi.com

The Bergquist Company
Www.bergquistcompany.com

24.3 Heat Sink Attachment

The device requires the use of heat sinks. When heat sinks are attached, an interface material is required,
preferably thermal grease and a spring clip. The spring clip should connect to the printed circuit board,
either to the board itself, to hooks soldered to the board, or to a plastic stiffener. Avoid attachment forces
that can lift the edge of the package or peel the package from the board. Such peeling forces reduce the
solder joint lifetime of the package. The recommended maximum compressive force on the top of the
packageis10Ibforce (4.5 kg force). Any adhesive attachment should attach to painted or plastic surfaces,
and its performance should be verified under the application regquirements.

24.3.1 Experimental Determination of the Junction Temperature with a
Heat Sink

When a heat sink is used, the junction temperature is determined from a thermocouple inserted at the
interface between the case of the package and the interface material. A clearance slot or hole is normally
required in the heat sink. Minimize the size of the clearance to minimize the change in thermal
performance caused by removing part of the thermal interfaceto the heat sink. Because of the experimental
difficultieswith this technique, many engineers measure the heat sink temperature and then back calcul ate
the case temperature using a separate measurement of the thermal resistance of the interface. From this
case temperature, the junction temperature is determined from the junction to case thermal resistance.

Ty=Tc+ (Ragc X Pp)
where:
T; = junction temperature (°C)
Tc = case temperature of the package (°C)
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Table 87. Document Revision History (continued)

Revision | Date Substantive Change(s)
6 07/2011 | In Section 2.2, “Power Sequencing,” updated power down sequencing information.
5 07/2011 | » In Table 2, “Absolute Maximum Ratings',” removed footnote 5 from LBy to OV)y. Also, corrected
footnote 5.
* In Table 3, “Recommended Operating Conditions,” added footnote 2 to AVpp,.
* In Figure 2, “Overshoot/Undershoot Voltage for GVpp/LVpp/OVpp/LBVpp,” added LBV pp.
* In Table 13, “DDR2 SDRAM DC Electrical Characteristics for GVpp(typ) = 1.8 V,” updated Igz min/max
to —50/50.
* In Figure 11, “RGMII and RTBI AC Timing and Multiplexing Diagrams,” added distinction between
tskraT_Rx @nd tskrat_TX Signals.
* In Table 33, “MIl Management AC Timing Specifications,” updated MDC frequency—removed Min and
Max values, added Typical value. Also, updated footnote 2 and removed footnote 3.
* In Table 48, “PCI DC Electrical Characteristics,” updated V|4 min value to 2.0.
* In Table 72, “TePBGA Il Pinout Listing,” added Note to LGPL4/LFRB_B/LGTA_B/LUPWAIT/LPBSE (to
be consistent with AN3665, “MPC837xE Design Checklist”
* In Table 74, “Operating Frequencies for TePBGA 1l,” added Minimum Operating Frequency for eTSEC,
and corrected DDR2 Minimum and Maximum Operating Frequency values.
4 11/2010| * In Table 25, “RGMII and RTBI DC Electrical Characteristics,” updated V| min value to 1.7.
* In Table 40, “Local Bus General Timing Parameters—PLL Bypass Mode,” added row for t; gk -
* In Section 10.2, “Local Bus AC Electrical Specifications,” and in Section 23, “Clocking,” updated LCCR
to LCRR.
* In Table 72, “TePBGA Il Pinout Listing,” added SD_WP to pin C9. Also clarified TEST_SELO and
TEST_SEL1 pins—no change in functionality.
3 03/2010 | » Added Section 4.3, “eTSEC Gigabit Reference Clock Timing.”

In Table 34, “USB DC Electrical Characteristics,” and Table 35, “USB General Timing Parameters (ULPI
Mode Only),” added table footnotes .

In Table 39, “Local Bus General Timing Parameters—PLL Enable Mode,” and Table 40, “Local Bus
General Timing Parameters—PLL Bypass Mode,” corrected footnotes for t; gotoT1, tLBOTOTS, tLBOTOTS:
In Figure 22, “Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 2 (PLL Enable Mode),” and
Figure 24, “Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] =4 (PLL Enable Mode),” shifted
“Input Signals: LAD[0:31]/LDP[0:3]” from the falling edge to the rising edge of LSYNC_IN.

In Figure 63, “Mechanical Dimensions and Bottom Surface Nomenclature of the TEPBGA 1I,” added
heat spreader.

In Section 25.6, “Pull-Up Resistor Requirements,” removed “Ethernet Management MDIO pin” from list
of open drain type pins.

In Table 72, “TePBGA Il Pinout Listing,” updated the Pin Type column for AVDD_C, AVDD_L, and
AVDD_P pins.

in Table 72, “TePBGA Il Pinout Listing,” added Note 16 to eTSEC pins.

In Table 77, “CSB Frequency Options for Host Mode,” and Table 78, “CSB Frequency Options for Agent
Mode,” updated csb_clk frequencies available.

In Table 84, “Part Numbering Nomenclature,” removed footnote to “e300 core Frequency.”
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Table 87. Document Revision History (continued)

Revision | Date Substantive Change(s)

2 10/2009 |  In Table 3, “Recommended Operating Conditions,” added “Operating temperature range” values.

* In Table 5, “Power Dissipation 1” corrected maximal application for 800/400 MHz to 4.3 W.

* In Table 5, “Power Dissipation 17 added a column for “Typical Application at T; = 65°C (W)".

* In Table 5, “Power Dissipation '” added a column for “Sleep Power at T;=65°C (W)".

* In Table 11, removed overbar from CFG_CLKIN_DIV.

* In Table 17, “Current Draw Characteristics for MVggg,” updated lyygrer maximum value for both DDR1
and DDR2 to 600 and 400 uA, respectively. Also, updated Note 1 and added Note 2.

* In Table 20, “DDR1 and DDR2 SDRAM Input AC Timing Specifications,” column headings renamed to
“Min” and “Max”. Footnote 2 updated to state “T is the MCK clock period”.

* In Table 20, “DDR1 and DDR2 SDRAM Input AC Timing Specifications,” and Table 21, “DDR1 and
DDR2 SDRAM Output AC Timing Specifications,” clarified that the frequency parameters are data rates.

* In Table 29, “RMII Transmit AC Timing Specifications,” updated tgympx! to 2.0 ns.

* In Table 60, Gen 1i/1.5G Transmitter AC Specifications,” and Table 62, Gen 2i/3G Transmitter AC
Specifications,” corrected titles from “Transmitter” to “Receiver”.

* In Table 72, “TePBGA 1l Pinout Listing,” removed pin THERMO; it is now Reserved. Also added 1.05 V
to VDD pin.

* In Table 74, “Operating Frequencies for TePBGA 11,” corrected “DDR2 memory bus frequency (MCK)”
range to 125-200.

* In Table 79, “e300 Core PLL Configuration,” added 3.5:1 and 4:1 core_clk: csb_clk ratio options.

* In Table 80, “Example Clock Frequency Combinations,” updated column heading to “DDR data rate” .

* In Section 20.2, “SPI AC Timing Specifications,” corrected tyxHox @and tnekHox 10 tniknov @and tnekHow
respectively.

1 02/2009 | * In Table 3, “Recommended Operating Conditions,” added two new rows for 800 MHz, and created two
rows for SerDes. In addition, changed 666 to 667 MHz.

¢ |n Table 5, “Power Dissipation 1> added Notes 4 and 5. In addition, changed 666 to 667 MHz.

* In Table 13, “DDR2 SDRAM DC Electrical Characteristics for GVpp(typ) = 1.8 V,” Table 21, “DDR1 and
DDR2 SDRAM Output AC Timing Specifications,” and Table 72, “TePBGA |l Pinout Listing,” added
footnote to references to MVREF, MDQ, and MDQS, referencing AN3665, MPC837xE Design Checklist.

* In Table 21, updated tppkncx Minimum value for 333 MHz to 2.40.

* In Table 72, “TePBGA Il Pinout Listing,” added footnote to USBDR_STP_SUSPEND and modified
footnote 10 and added footnote 14.

* In Table 74, “Operating Frequencies for TePBGA II,” changed 667 to 800 MHz for core_clk.

* In Table 80, “Example Clock Frequency Combinations,” added 800 MHz cells for e300 core.

e Updated part numbering information in AF column in Table 84, “Part Numbering Nomenclature.” In
addition, modified extended temperature information in notes 1 and 4.

* In Table 85, “Available Parts (Core/DDR Data Rate),” added new row for 800/400 MHz.

0 12/2008 | Initial public release.
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