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Pin Assignments and Reset States

Table 1. Pinout Listing (continued)

Signal Signal Name Package Pin Number | Pin Type :3:’;; Notes
DMA_DREQ[0:1] DMA Request AB10,AD11 I OVpp —
/GPI0O[14:15]

DMA_DDONEJ0:1] DMA Done AA11,AB11 0 OVpp —
/GPIO[12:13]
DMA_DREQ[2)/LCSI[5] Chips selects / DMA Request |H16 110 BVpp 1,29
DMA_DACKJ[2])/LCS[6] Chips selects / DMA Ack J16 (0] BVpp 1,29
DMA_DDONE[2]/LCS[7] Chips selects / DMA Done L18 (0] BVpp 1,29
DMA_DREQI[3)/IRQ[9] External interrupt/DMA AE13 I OVpp 1
request
DMA_DACK[3}/IRQ[10] External interrupt/DMA Ack |AD13 1’0 OVpp 1
DMA_DDONE[3]/IRQ[11] External interrupt/DMA done |AD14 I/0 OVpp 1
USB Port 1
USB1_D[7:0] USB1 Data bits AF1,AE2,AE1,AD2, /0 OVpp —
AC2,AC1,AB2,AB1
USB1_NXT USB1 Next data AF2 | OVpp —
USB1_DIR USB1 Data Direction AHA1 | OVpp —
USB1_STP USB1 Stop AG1 o) OVpp 5,9
USB1_PWRFAULT USB1 bus power fault. AH2 | OVpp —
USB1_PCTL0/GPIO[6] USB1 Port control 0 AC3 (0] OVpp —
USB1_PCTL1/GPIO[7] USB1 Port control 1 AC4 (0] OVpp —
USB1_CLK USB1 bus clock AD1 I OVpp —
USB Port 2
USB2_D[7:0] USB2 Data bits AEG6,AC6,AF5,AES5, /0 OVpp —
AF4,AE4,AE3,AD3
USB2_NXT USB2 Next data AC7 | OVpp —
USB2_DIR USB2 Data Direction AF7 | OVpp —
USB2_STP USB2 Stop AD7 o) OVpp 5,9
USB2_PWRFAULT USB2 bus power fault. AC8 | OVpp —
USB2_PCTL0/GPIO[8] USB2 Port control 0 AG9 (0] OVpp —
USB2_PCTL1/GPIO[9] USB2 Port control 1 AC9 (0] OVpp —
USB2_CLK USB2 bus clock AD5 | OVpp —
Reserved — AH8 — — —
Reserved — AH7,AG6,AH6,AG5, — — 27
AG4,AH4,AG3,AH3,
AG7, AG8, AH9,AH5
MPC8535E PowerQUICC lil Integrated Processor Hardware Specifications, Rev. 5
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Pin Assignments and Reset States

Table 1. Pinout Listing (continued)

Power

Signal Signal Name Package Pin Number | Pin Type Supply Notes
XVDD SerDes 1 transceiver supply |M21,N23,P20,R22,T20, — XVpp —
u23,v21,w22,Y20,
AA23
S2vDD SerDes 2 core logic supply |R6,N7,M9 — S2Vpp —
X2vDD SerDes 2 transceiver supply [R11,N12,L11 — X2Vpp —
VDD_CORE Core, L2 logic supply P13,U16,L16,M15,N14, — Vbb_Core —
R14,P15,N16,M13,
U14,T13,L14,T15,R16,
K13
VDD_PLAT Platform logic supply T19,T17,Vv17,U18,R18, — Vbp_pLAT —
N18,M19,P19,P17,M17
AVDD_CORE CPU PLL supply AH16 — AVpp core| 20,28
AVDD_PLAT Platform PLL supply AH18 — AVpp pLaAT 20
AVDD_DDR DDR PLL supply AH19 — AVpp ppR 20
AVDD_LBIU Local Bus PLL supply c28 — AVpp_LBIU 20
AVDD_PCH PCI PLL supply AH20 — AVpp_pcii 20
AVDD_SRDS SerDes 1 PLL supply w28 — AVpp sRps 20
AVDD_SRDS2 SerDes 2 PLL supply T1 — AVpp_smrps2 20
SENSEVDD_CORE — V15 — Vbb_CoRre 13
SENSEVDD_PLAT — w17 — Vbp_pLAT 13

GND

Ground

D5,AE7,F4,D026,D23,
C12,C15,E20,D08,B10,
AF3,E3,J14,K21,F8,A3,
F16,E12,E15,D17,L1,
F21,H1,G13,G15,G18,
C6,A14,A7,G25,H4,
C20,J12,J15,J17,F27,
M5,J27,K11,L26,K7,
K8,T14,V14,M16,M18,
P14,N15,N17,N19,N2,
P5,P16,P18,M14,R15,
R17,R19,T16,T18,L17,
u15,U17,U19,V18,C27,
Y13,AE26,AA19,AE21,
B28,AC11,AD19,AD23,
L15,AD15,AG23,AE9,
A27V7,Y7,AC5,U4,Y4,
AE12,AB9,AA14,N13,
R13,L13

XGND

SerDes 1Transceiver pad
GND (xpadvss)

M20,M24,N22,P21,
R23,T21,U22,V20,
W23, Y21
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Electrical Characteristics

2.1.1 Absolute Maximum Ratings

This table provides the absol ute maximum ratings.

Table 2. Absolute Maximum Ratings1

Characteristic Symbol Max Value Unit | Notes
Core supply voltage Vbb_CORE -0.3to 1.21 \ —
Platform supply voltage Vbp_pLAT -0.3t0 1.1 \ —
PLL core supply voltage AVpp_CORE -0.3 10 1.21 \" —
PLL other supply voltage AVpp -0.3to 1.1 \' —
Core power supply for SerDes transceivers SVpp, S2Vpp -0.3t0 1.1 \'% —
Pad power supply for SerDes transceivers and PCI Express XVpp, X2Vpp -0.3t0 1.1 \Y —
DDR SDRAM DDR2 SDRAM Interface GVpp —0.310 1.98 \ —
Controller I/0
supply voltage DDR3 SDRAM Interface -0.3t0 1.65
Three-speed Ethernet I/O LVpp (eTSEC1) -0.31t0 3.63 \% 2
-0.3t0 2.75
TVpp (€TSEC3) —0.31t0 3.63 Vv 2
-0.3t0 2.75
PCI, DUART, system control and power management, 1°C, USB, OVpp —0.310 3.63 \ —
eSDHC, eSPI and JTAG I/O voltage, MIl management voltage
Local bus 1/O voltage BVpp -0.3t0 3.63 Vv —
-0.3t0 2.75
—0.31t0 1.98
Input voltage DDR2/DDR3 DRAM signals MV N —0.3 to (GVpp + 0.3) 3
DDR2/DDR3 DRAM reference MVRer —0.3to (GVpp + 0.3) —
Three-speed Ethernet signals LVin —0.3to (LVpp + 0.3) 3
TV|N -0.3 to (TVDD + 03)
Local bus signals BV|n -0.3to (BVpp+0.3) | — —
PCI, DUART, SYSCLK, system control and OV|n -0.3t0 (OVpp+0.3) | V 3
power management, 12C, and JTAG signals
Storage temperature range Tsta -551to 150 oc —

Notes:

1. Functional and tested operating conditions are given in Table 3. Absolute maximum ratings are stress ratings only, and
functional operation at the maximums is not guaranteed. Stresses beyond those listed may affect chip reliability or cause

permanent damage to the chip.

2. The 3.63-V maximum is only supported when the port is configured in GMII, MIl, RMII or TBI modes; otherwise the 2.75V
maximum applies. See Section 2.9.2, “FIFO, GMII, MIl, TBI, RGMII, RMII, and RTBI AC Timing Specifications,” for details on

the recommended operating conditions per protocol.

3. (M,L,0)V,y and MVggr may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 7.

2.1.2

Recommended Operating Conditions

Thistable provides the recommended operating conditionsfor this chip. Notethat the valuesin this table are the recommended
and tested operating conditions. Proper chip operation outside these conditions is not guaranteed.

MPC8535E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 5

22

Freescale Semiconductor



Electrical Characteristics

This figure shows the DDR SDRAM output timing for the MCK to MDQS skew measurement (tppk HvH)-
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Figure 9. Timing Diagram for tDDKHMH

Thisfigure shows the DDR SDRAM output timing diagram.

R iy
MCK{n] /N /N /N /N /N /\
< > | | | | |
tM-(:K | | | | |
| | | | | | | |
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I DDKHMPl < I I I I I
| | | tDDKHMH' | | | |
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| | > < | | | | |
MDQS[n] I N 1 : : : : :
| | | | | | |
| | —| < tppkHps | —>  |<— toDKHME
: : : —| "* tbpkLDs : :
MDQ[x] DO D1
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tDDKHDX —>|  [<—

Figure 10. DDR SDRAM Output Timing Diagram
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Electrical Characteristics

This figure shows the GMII transmit AC timing diagram.

< taTx > taTXR —>

GTX_CLK

taTxH taTxF —>
TXDI[7:0]
TX_EN
TX_ER

e—— tgTKHDX —>
taTkHDV -~

Figure 16. GMII Transmit AC Timing Diagram

29.2.2.2 GMIl Receive AC Timing Specifications

Thistable providesthe GMII receive AC timing specifications.
Table 29. GMII Receive AC Timing Specifications

At recommended operating conditions with L/TVpp of 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
RX_CLK clock period tarx — 8.0 — ns
RX_CLK duty cycle tarx/taRx 35 — 65 %
RXD[7:0], RX_DV, RX_ER setup time to RX_CLK tGROVKH 2.0 — — ns
RXD[7:0], RX_DV, RX_ER hold time to RX_CLK {GROXKH 0 — — ns
RX_CLK clock rise (20%-80%) tGRXR — — 1.0 ns
RX_CLK clock fall time (80%-20%) tGRxF — — 1.0 ns

Note:

1. The symbols used for timing specifications herein follow the pattern of st two letters of functional block)(signal)(state) (reference)(state)
for inputs and Yirst two letters of functional block)(reference)(state)(signal)(state) fOr Outputs. For example, tarpykH symbolizes GMII
receive timing (GR) with respect to the time data input signals (D) reaching the valid state (V) relative to the tgy clock
reference (K) going to the high state (H) or setup time. Also, tgrpxk. symbolizes GMII receive timing (GR) with respect to the
time data input signals (D) went invalid (X) relative to the tgrx 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 tgry represents the GMII (G) receive (RX) clock. For rise and fall times, the latter
convention is used with the appropriate letter: R (rise) or F (fall).

Thisfigure provides the AC test load for eT SEC.

Output 4€> Z,=500Q WLVDD/z
R_=50Q

Figure 17. eTSEC AC Test Load
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Electrical Characteristics

Table 36. RMIl Transmit AC Timing Specifications (continued)
At recommended operating conditions with L/TVpp of 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
Rise time TSECn_TX_CLK (20%-80%) taMTR 1.0 — 2.0 ns
Fall time TSECn_TX_CLK (80%—20%) trMTE 1.0 — 2.0 ns
TSECn_TX_CLK to RMII data TXD[1:0], TX_EN delay tRMTDX 2.0 — 10.0 ns

Note:

1. The symbols used for timing specifications herein follow the pattern of t st two letters of functional block)(signal)(state)

(reference)(state) for inputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMTKHDX
symbolizes MII transmit timing (MT) for the time ty1x clock reference (K) going high (H) until data outputs (D) are invalid
(X). Note that, in general, the clock reference symbol representation is based on two to three letters representing the clock
of a particular functional. For example, the subscript of tyy7x represents the MII(M) transmit (TX) clock. For rise and fall
times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

Thisfigure shows the RMII transmit AC timing diagram.

l<

< trRMT > trRMTR —>
TSECn_TX_CLK
tRMTH tRMTF —>
TXD[1:0]
TX_EN ><
TX_ER
—>| trRmTDX

Figure 26. RMIl Transmit AC Timing Diagram

29.2.7.2 RMII Receive AC Timing Specifications

Table 37. RMIl Receive AC Timing Specifications
At recommended operating conditions with L/TVpp of 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
TSECn_RX_CLK clock period tRMR 15.0 20.0 25.0 ns
TSECn_RX_CLK duty cycle tRMRH 35 50 65 %
TSECn_RX_CLK peak-to-peak jitter tRMRY — — 250 ps
Rise time TSECn_RX_CLK (20%-80%) taMRR 1.0 — 2.0 ns

MPC8535E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 5
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Electrical Characteristics

Table 37. RMIl Receive AC Timing Specifications (continued)
At recommended operating conditions with L/TVpp of 3.3 V + 5%.

Parameter/Condition Symbol Min Typ Max Unit
Fall ime TSECn_RX_CLK (80%—20%) tRMRF 1.0 — 2.0 ns
RXD[1:0], CRS_DV, RX_ER setup time to TSECn_RX_CLK rising edge tRMRDV 4.0 — — ns
RXD[1:0], CRS_DV, RX_ER hold time to TSECn_RX_CLK rising edge tRMRDX 2.0 — — ns

Note:

1. The symbols used for timing specifications herein follow the pattern of Y first two letters of functional block)(signal)(state) (reference)(state)
for inputs and t(firs'[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tMRDVKH symbolizes Mll receive
timing (MR) with respect to the time data input signals (D) reach the valid state (V) relative to the tyygrx clock reference (K) going
to the high (H) state or setup time. Also, tyrpxkL Symbolizes Mll receive timing (GR) with respect to the time data input signals
(D) went invalid (X) relative to the tyygrx 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 ty gx 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 provides the AC test load for eT SEC.

Output 4{) Z,=50Q <>—\A/\/¥LVDD/2
R_=50Q

Figure 27. eTSEC AC Test Load

This figure shows the RMI1 receive AC timing diagram.

< tRMR > tRMRR

TSECn_RX_CLK
tRMRH tRMRF
RXD[1:0]
CRS_DV Valid Data
RX_ER
tRMRDV —> <—
—> <— tRMRDX

Figure 28. RMII Receive AC Timing Diagram

2.9.3 SGMII Interface Electrical Characteristics

Each SGMII port features a4-wire AC-Coupled seria link from the dedicated SerDes 2 interface of the chip as shown in
Figure 29, where Ctx isthe externa (on board) AC-Coupled capacitor. Each output pin of the SerDes transmitter differential
pair features 50-Q output impedance. Each input of the SerDes receiver differentia pair features 50-Q on-die termination to
S2GND (xcorevss). The reference circuit of the SerDes transmitter and receiver is shown in Figure 68.

When an eTSEC port is configured to operate in SGMI1 mode, the paralldl interface’s output signals of this eTSEC port can be
left floating. The input signals should be terminated based on the guidelines described in Section 3.6, “ Connection

Recommendations,” as long as such termination does not violate the desired POR configuration reguirement on these pins, if
applicable.
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Electrical Characteristics

D+ Package

Pin T T T L
C=Crx
Y

|

TX | 71
|
|

Silicon
+ Package

|
\
\ |
/ |

/ C=Crx
D-Package R=500 R=500Q :
\

Pin ‘

Figure 32. SGMII AC Test/Measurement Load

294 eTSEC IEEE 1588 AC Specifications

This figure shows the data and command output timing diagram.

<« tTissscLKOUT >
> {T1588CLKOUTH

+ *

TSEC_1588_PULSE_OUT ><
TSEC_1588_TRIG_OUT

TSEC_1588_CLK_OUT 7§

=

tT15880V

A

Figure 33. eTSEC IEEE 1588 Output AC timing

' The output delay is count starting rising edge if t11588cLkouT IS non-inverting. Otherwise, it is count starting falling edge.

Thisfigure provides the data and command input timing diagram.

<« tTisssCIK_,

tr1588CLKH

g M Wl
TSEC_1588_CLK L

<

Y

TSEC_1588_TRIG_IN

t11588TRIGH

Y

<
-

Figure 34. eTSEC IEEE 1588 Input AC timing
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Electrical Characteristics

The |EEE 1588 AC timing specifications are in the following table.
Table 43. eTSEC IEEE 1588 AC Timing Specifications

At recommended operating conditions with L/TVpp of 3.3 V + 5%.

Parameter/Condition Symbol Min Typ Max Unit Note
TSEC_1588_CLK clock period tr15880LK 3.8 — Trx_ck™7 ns 1
TSEC_1588_CLK duty cycle t/E f::géf: 40 50 60 % —
TSEC_1588_CLK peak-to-peak jitter tTr1588CLKINY — — 250 ps —
Rise time eTSEC_1588_CLK (20%—80%) | tT1588CLKINR 1.0 — 2.0 ns —
Fall time eTSEC_1588_CLK (80%—20%) tT1588CLKINE 1.0 — 2.0 ns —
TSEC_1588_CLK_OUT clock period tr1588CLKOUT 2"tr1588CLK — — ns —
TSEC_1588_CLK_OUT duty cycle /ttTT:zgagazLLic;TUi 30 50 20 % —
TSEC_1588_PULSE_OUT tr15880V 0.5 — 3.0 ns —
TSEC_1588_TRIG_IN pulse width tr1588TRIGH | 2*tT1588CLK MAX | — — ns 2

Note:

1. When TMR_CTRL[CKSEL]=00, the external TSEC_1588_CLK input is selected as the 1588 timer reference clock source,
with the timing defined in the Table above. The maximum value of t145gg¢ i is defined in terms of Tty ¢k, Which is the
maximum clock cycle period of the equivalent interface speed that the eTSEC1 port is running. -
When eTSEC1 is configured to operate in the parallel mode, the T1x_c|k is the maximum clock period of the
TSEC1_TX_CLK. When eTSEC1 operates in SGMII mode, the maximum value of tr15g5cLk iS defined in terms of the
recovered clock from SGMII SerDes. For example, for 10/100/1000 Mbps modes, the maximum value of tr15gscLk Will be

2800, 280, and 56 ns respectively.

See the MPC8536E PowerQUICC Il Integrated Communications Processor Reference Manual for a description of

TMR_CTRL registers.

2. It need to be at least two times of clock period of clock selected by TMR_CTRL[CKSEL]. See the MPC8536E PowerQUICC

1l Integrated Processor Reference Manual for a description of TMR_CTRL registers.

2.10 Ethernet Management Interface Electrical Characteristics

The electrical characteristics specified here apply to M1 management interface signals EC_MDIO (management data

input/output) and EC_MDC (management data clock). The electrical characteristicsfor GMI1, SGMII, RGMII, RMII, TBI and
RTBI are specified in Section 2.9, “Ethernet: Enhanced Three-Speed Ethernet (€TSEC), M1l Management”
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Electrical Characteristics

Table 45. MIl Management AC Timing Specifications (continued)

At recommended operating conditions with OVDD is 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit Notes
EC_MDIO to EC_MDC hold time tVMDDXKH 0 — — ns —
EC_MDC rise time tMDCR — — 10 ns —
EC_MDC fall time tMDHF — — 10 ns —

Notes:

1.

The symbols used for timing specifications herein follow the pattern of t(ist two letters of functional block)(signal)(state)
(reference)(state) fOT INPUtS @Nd Yfirst two letters of functional block)(reference)(state)(signal)(state) fOr Outputs. For example, typkHpx
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 typ¢ 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).

. This parameter is dependent on the e TSEC system clock speed, which is half of the Platform Frequency (fccg). The actual

EC_MDC output clock frequency for a specific eTSEC port can be programmed by configuring the MgmtClk bit field of chip’s
MIIMCFG register, based on the platform (CCB) clock running for the chip. The formula is: Platform Frequency
(CCB)/(2*Frequency Divider determined by MIICFG[MgmtClIk] encoding selection). For example, if MIICFG[MgmtClk] = 000
and the platform (CCB) is currently running at 533 MHz, fy,pc = 533/(2*4*8) = 533/64 = 8.3 MHz. That is, for a system
running at a particular platform frequency (fccg), the EC_MDC output clock frequency can be programmed between
maximum fypc = fcca/64 and minimum fypc = focp/448. See the MPCB8536E reference manual’'s MIIMCFG register section
for more detail.

. This parameter is dependent on the platform clock frequency. The delay is equal to 16 platform clock periods +/-3ns. For

example, with a platform clock of 333MHz, the min/max delay is 48ns +/-3ns. Similarly, if the platform clock is 400MHz, the
min/max delay is 40ns +/-3ns).

- teLkpib_cik s the platform (CCB) clock
. EC_MDC to EC_MDIO Data valid typknpy is @ function of clock period and max delay time typkHpx- (Min Setup = Cycle

time - Max Hold)

This figure shows the M1 management AC timing diagram.

tMDCR —>

Y

< tmbe
EC_MDC

tMDcH tmMpcE —>

=0_ DI NSRS 7///4A\\\

tMDDVKH —>‘

€<—
—> <— tMDDXKH
EC_MDIO
(Output) \ \

tMDKHDX —>

Figure 35. MIl Management Interface Timing Diagram

2.11 USB

This section providesthe AC and DC electrical specifications for the USB interface of the chip.
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Figure 40. Local Bus Signals (PLL Bypass Mode)

Thistable describes the general timing parameters of the local businterface at Vpp = 3.3V DC with PLL disabled.
Table 54. Local Bus General Timing Parameters—PLL Bypassed

Parameter Symbol * Min Max Unit | Notes
Local bus cycle time LBk 12 — ns 2
Local bus duty cycle t BkHALBK 43 57 % —
Input setup to local bus clock (except LUPWAIT) 1LBIVKH1 5.1 — ns 4,5
LUPWAIT input setup to local bus clock L BIvKL? 4.2 — ns 4,5
Input hold from local bus clock (except LUPWAIT) LBIXKH1 -1.4 — ns 4,5
LUPWAIT input hold from local bus clock tLBIXKL2 -2.0 — ns 4,5
LALE output transition to LAD/LDP output transition (LATCH hold time) t soTOT 1.4 — ns 6
Local bus clock to output valid (except LAD/LDP and LALE) t BKLOVA — 0.5 ns 4
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Table 54. Local Bus General Timing Parameters—PLL Bypassed (continued)

Parameter Symbol 1 Min Max Unit | Notes
Local bus clock to data valid for LAD/LDP t BkLOV2 — 0.5 ns 4
Local bus clock to address valid for LAD, and LALE t BKLOV3 — 0.5 ns 4
Local bus clock to LALE assertion t BKLOV4 — 0.5 ns 4
Output hold from local bus clock (except LAD/LDP and LALE) t BKLOX1 — 22 ns 4,8
Output hold from local bus clock for LAD/LDP t BKLOX? — 22 ns 4,8
Local bus clock to output high Impedance (except LAD/LDP and LALE) t BkLOZ1 — 0.1 ns 7
Local bus clock to output high impedance for LAD/LDP t BKLOZ2 — 0.1 ns 7

Notes:

1. The symbols used for timing specifications herein follow the pattern of Y(First two letters of functional block)(signal)(state) (reference)(state)
for inputs and t(Firs’[ two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tLBIXKH1 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. All timings are in reference to local bus clock for PLL bypass mode.

3. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between
complementary signals at BVpp/2.

4. All signals are measured from BVDD/2 of the rising edge of local bus clock for PLL bypass mode to 0.4 x BVDD of the signal
in question for 3.3-V signaling levels.

5. Input timings are measured at the pin.

6. t goToT IS @ measurement of the minimum time between the negation of LALE and any change in LAD. tLBOTOT is guaranteed
with LBCR[AHD] = 0.

7. 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.

8. These timing parameters for PLL bypass mode are defined in the opposite direction of the PLL enabled output hold timing
parameters.
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Table 55. eSDHC interface DC Electrical Characteristics (continued)

At recommended operating conditions (see Table 3)

Characteristic Symbol Condition Min Max Unit Notes
Output low voltage VoL loL = 100uA @ OVDDmin — 0.125 * OvDD \ —
Output high voltage Vou lopy=-100 UA OVpp -0.2 — — 2
Output low voltage VoL lo,=2mA — 0.3 — 2
Notes:

1. The min V,_and V| values are based on the respective min and max OV, values found in Table 3.
2. Open drain mode for MMC cards only.

2.13.2 eSDHC AC Timing Specifications

Thistable provides the eSDHC AC timing specifications as defined in the following figure.
Table 56. eSDHC AC Timing Specifications

At recommended operating conditions (see Table 3)

Parameter Symbol1 Min Max Unit Notes

SD_CLK clock frequency: fsHsck MHz 2,5
SD/SDIO Full speed/high speed mode 0 25/50

MMC Full speed/high speed mode 20/52

SD_CLK clock frequency - identification mode fsipck 0 400 KHz 3,5
100
SD_CLK clock low time - High speed/Full speed mode tsHscKL 7/10 — ns 5
SD_CLK clock high time - High speed/Full speed mode tsHsckH 7/10 — ns 5
SD_CLK clock rise and fall times tSHSCKR/ — 3 ns 5
tsHsCKF

Input setup times: SD_CMD, SD_DATx, SD_CD to tSHSIVKH 2.5 — ns 4,5,6
SD_CLK
Input hold times: SD_CMD, SD_DATx, SD_CD to SD_CLK tsHSIXKH 25 — ns 5,6
Output delay time: SD_CLK to SD_CMD, SD_DATx valid tsHsKHOV -3 3 ns 5,6
Notes:

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

for inputs and tirst three letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, trgkHoy Symbolizes eSDHC
high speed mode device timing (SHS) clock reference (K) going to the high (H) state, with respect to the output (O) reaching

the invalid state (X) or output hold 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. Infull speed mode, clock frequency value can be 0—25 MHz for a SD/SDIO card and 0-20 MHz for a MMC card. In high speed
mode, clock frequency value can be 0-50 MHz for a SD/SDIO card and 0—-52MHz for a MMC card.

3. 0 Hz means to stop the clock. The given minimum frequency range is for cases were a continuous clock is required.

4. To satisfy setup timing, one way board routing delay between Host and Card, on SD_CLK, SD_CMD and SD_DATx should
not exceed 1 ns.

5. CCARD <10 pF, (1 Card), and CL = CBUS + CHOST+CCARD <40 pF
6. The parameter values apply to both full speed and high speed modes.
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2.16.1 Requirements for SATA REF_CLK

The AC requirements for the SATA reference clock are listed in the following table.

Table 59. Reference Clock Input Requirements

Electrical Characteristics

Parameter Symbol Min Typical | Max Unit Notes
SD2_REF_CLK/_B reference clock cycle time tcLk_REF 100 — 150 MHz 1
SD2_REF_CLK/_B frequency tolerance toLk_ToL -350 0 +350 ppm —
SD_REF_CLK/_B rise/fall time (80%-20%) tork Rise/toLk_FALL — — 1 ns —
SD_REF_CLK/_B duty cycle (@50% X2VDD) toLk_puTty 45 50 55 % —
SD_REF_CLK/_B cycle to cycle clock jitter (period jitter) tolk_cy — — 100 ps —
SD_REF_CLK/_B phase jitter (peak-to-peak) toLk _py -50 — +50 ps 2,3
Note:
1. Only 100/125/150 MHz have been tested, other in between values will not work correctly with the rest of the system.
2. In a frequency band from 150 kHz to 15 MHz, at BER of 10E-12.
3. Total peak-to-peak deterministic jitter “Dj” should be less than or equal to 50 ps.
|
L R
<o >
| |
|
| |
A A
Ref_CLK
|
| |
<----- -
| |
I L |
| |
Figure 49. Reference Clock Timing Waveform
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2.19 PCI

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

2.19.1 PCI DC Electrical Characteristics

Thistable providesthe DC electrical characteristics for the PCI interface.
Table 67. PCI DC Electrical Characteristics

Parameter Symbol Min Max Unit
High-level input voltage Viy 2 OVpp + 0.3 \
Low-level input voltage Vi -0.3 0.8 \
Input current N — +5 uA
(Vin2=0Vor Viy=Vpp)
High-level output voltage Vou 2.4 — \%
(OVDD =min, IOH =-2 mA)
Low-level output voltage VoL — 0.4 \"
(OVDD = min, IOL = 2 mA)

Notes:

1. Ranges listed do not meet the full range of the DC specifications of the PCI 2.2 Local Bus Specifications.
2. The symbol V), in this case, represents the OV,y symbol referenced in Table 1 and Table 2.

2.19.2 PCI AC Electrical Specifications
This section describes the general AC timing parameters of the PCI bus. Note that the SY SCLK signal is used as the PCI input

clock. Thistable provides the PCI AC timing specifications at 66 MHz.

Table 68. PCI AC Timing Specifications at 66 MHz

Parameter Symbol 1 Min Max Unit Notes

SYSCLK to output valid tpckHOV — 6.0 ns 2,3
Output hold from SYSCLK tPcKHOX 2.0 — ns 2

SYSCLK to output high impedance tpckHOZ — 14 ns 2,4
Input setup to SYSCLK tpCIVKH 3.0 — ns 2,5
Input hold from SYSCLK tPCIXKH 0 — ns 2,5
REQ64 to HRESET ? setup time tpCRVRH 10 x tgys — clocks 6,7
HRESET to REQ64 hold time tPCRHRX 0 50 ns 7
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2.23.2 CCB/SYSCLK PLL Ratio
The CCB clock isthe clock that drives the €500 core complex bus (CCB), and is also called the platform clock. The frequency
of the CCB is set using the following reset signals, as shown in the following table:
e SYSCLK input signa
e Binary value on LA[28:31] at power up
Note that there is no default for this PLL ratio; these signals must be pulled to the desired values.
Table 75. CCB Clock Ratio

Lii[ggg:]'as':‘:n‘;fls CCB:SYSCLK Ratio Lii[gg:r;' 1‘]'2;’;“‘;73 CCB:SYSCLK Ratio
0000 Reserved 1000 8:1
0001 Reserved 1001 9:1
0010 Reserved 1010 10:1
0011 3:1 1011 Reserved
0100 4:1 1100 12:1
0101 5:1 1101 Reserved
0110 6:1 1110 Reserved
0111 Reserved 1111 Reserved

2.23.3 500 Core PLL Ratio

Thistable describesthe clock ratio between the €500 core complex bus (CCB) and the €500 core clock. Thisratio is determined
by the binary value of LBCTL, LALE and LGPL 2 at power up, as shown in thistable.

Table 76. e500 Core to CCB Clock Ratio

Binary Value of Binary Value of
LBCTL, LALE, e500 core: CCB Clock Ratio LBCTL, LALE, e500 core: CCB Clock Ratio
LGPL2 Signals LGPL2 Signals

000 4:1 100 2:1

001 9:2 101 5:2

010 Reserved 110 3:1

011 3:2 111 7:2

2.23.4 DDR/DDRCLK PLL Ratio

The DDR memory controller complex can be synchronous with, or asynchronous to, the CCB, depending on configuration.

The following table describes the clock ratio between the DDR memory controller complex and the DDR/DDRCLK PLL
reference clock, DDRCLK, which is not the memory bus clock.

When synchronous mode is selected, the memory buses are clocked at half the CCB clock rate. The default mode of operation
is for the DDR datarate for the DDR controller to be equal to the CCB clock rate in synchronous mode, or the resulting DDR
PLL rate in asynchronous mode.

In asynchronous mode, the DDR PLL rateto DDRCLK ratios listed in Table 77 reflects the DDR data rate to DDRCLK ratio,
since the DDR PLL rate in asynchronous mode means the DDR data rate resulting from DDR PLL output.
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2.23.6 Frequency Options

2.23.6.1 SYSCLK to Platform Frequency Options
Thistable shows the expected frequency values for the platform frequency when using a CCB clock to SY SCLK ratioin

comparison to the memory bus clock speed.

Electrical Characteristics

Table 78. Frequency Options of SYSCLK with Respect to Memory Bus Speeds

CCB to
SYSCLK Ratio SYSCLK (MHz)
33.33 41.66 66.66 83 100 111 133.33
Platform /CCB Frequency (MHz)
3 333 400
4 333 400 444
5 333 415 500
6 400 500
8 333
10 333 417
12 400 500
2.24 Thermal
This section describes the thermal specifications of the chip.
2.24.1 Thermal Characteristics
Thistable provides the package thermal characteristics.
Table 79. Package Thermal Characteristics
Characteristic JEDEC Board Symbol | Value Unit Notes
Junction-to-ambient Natural Convection Single layer board (1s) Roua 23 °C/W 1,2
Junction-to-ambient Natural Convection Four layer board (2s2p) Reya 18 °C/W 1,2
Junction-to-ambient (@200 ft/min) Single layer board (1s) Rgya 18 °C/W 1,2
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Bump/underfill Die
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Top View

Figure 72. System-Level Thermal Model for the Chip (Not to Scale)

The Flotherm library files of the parts have a dense grid to accurately capture the laminar boundary layer for flow over the part
in standard JEDEC environments, as well asthe heat spreading in the board under the package. In area system, however, the
part will require a heat sink to be mounted on it. In this case, the predominant heat flow path will be from the die to the heat
sink. Grid density lower than currently in the package library file will suffice for these simulations. The user will need to
determine the optimal grid for their specific case.

2.24.3 Thermal Management Information

This section provides thermal management information for the flip chip plastic ball grid array (FC-PBGA) package for
air-cooled applications. Proper thermal control designis primarily dependent on the system-level design—the heat sink, airflow,
and thermal interface material.
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Hardware Design Considerations

From Target SRESET ‘ _D 10 k&2 SRESET®
Board Squrces
(if any) HRESET PY 10 kQ HARESET!
COP_HRESET
13 >
COP_SRESET 10 kQ
11 ®
10 kQ
[ ) 5‘
{ 10 kQ
10 kQ
COP_TRST TRST!
] 4>
COP_VDD_SENSE?2 10Q
b VWV *
7 = COP_CHKSTP_OUT _
& 5 - - CKSTP_OUT
(2] E 10 kQ
g 143 10 kQ
13}
Neomn COP_CHKSTP_IN
8 CKSTP_IN
COP_TMS
9 |- ™S
COP Connector COP_TDO
: ; 1 |- TDO
Physical Pinout COP_TDI
3 > TDI
COP_TCK
7 TCK
2 NC
10 |- NC 10 kQ
r—"
12 4|
L ]
i

Notes: -
1. The COP port and target board should be able to independently assert HRESET and TRST to the processor in
order to fully control the processor as shown here.
2. Populate this with a 10 Q resistor for short-circuit/current-limiting protection.
. The KEY location (pin 14) is not physically present on the COP header.
4. Although pin 12 is defined as a No-Connect, some debug tools may use pin 12 as an additional GND pin for
improved signal integrity.
5. This switch is included as a precaution for BSDL testing. The switch should be closed to position A during BSDL testing

to avoid accidentally asserting the TRST line. If BSDL testing is not being performed, this switch should be closed to
position B.
6. Asserting SRESET causes a machine check interrupt to the e500 core.

w

Figure 78. JTAG Interface Connection
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