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Pin Assignments and Reset States
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Pin Map
See Table 1 for the MPC8535E pinout, which is a subset of the MPC8536E.
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Figure 2. Chip Pin

Map Bottom View
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Pin Assignments and Reset States
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Figure 4. Chip Pin Map Detail B
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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

21.3 Output Driver Characteristics

Thistable provides information on the characteristics of the output driver strengths. The values are preliminary estimates.
Table 4. Output Drive Capability

Programmable Suppl
Driver Type Output Impedance PRl Notes
Voltage
()
Local bus interface utilities signals 25 BVpp=3.3V 1
35 BVDD = 25 V
45(default) BVpp=3.3V
45(defau|t) BVDD =25V
125 BVpp=1.8V
PCl signals 25 OVpp=3.3V 2
42 (default)
DDR2 signal 16 GVpp=1.8V 3
32 (half strength mode)
DDR3 signal 20 GVpp=15V 2
40 (half strength mode)
TSEC signals 42 LVpp =2.5/3.3V —
DUART, system control, JTAG 42 OVpp=3.3V —
1’C 150 OVpp=3.3V —

Notes:

1. The drive strength of the local bus interface is determined by the configuration of the appropriate bits in PORIMPSCR.
2. The drive strength of the PCl interface is determined by the setting of the PCI1_GNT1 signal at reset.

3. The drive strength of the DDR2 or DDR3 interface in half-strength mode is at Tj = 105°C and at GVpp (min)

2.2 Power Sequencing

The chip requiresits power rails to be applied in a specific sequence in order to ensure proper chip operation. These
requirements are as follows for power up:

1. Vpp paT Vop_core (if POWER_EN isnot used to control Vpp corg). AVpp, BVpp, LVpp, OVpp,
S\/DB'SZVDD' T_VDD' XVDD and XZVDD

2. [Wait for POWER_EN to assert], then Vpp core (if POWER_EN is used to control Vpp core)
3. GVpp
All supplies must be at their stable values within 50 ms.

Items on the same line have no ordering requirement with respect to one ancther. Items on separate lines must be ordered
sequentially such that voltage rails on a previous step must reach 90% of their value before the voltage rails on the current step
reach 10% of theirs.

In order to guarantee M CKE low during power-up, the above sequencing for GV pp isrequired. If thereis no concern about any
of the DDR signals being in an indeterminate state during power-up, then the sequencing for GVpp is not required.

From a system standpoint, if any of the 1/O power supplies ramp prior to the VDD platform supply, the 1/Os associated with
that 1/0 supply may drive alogic one or zero during power-up, and extra current may be drawn by the chip.

During the Deep Sleep state, the VDD core supply isremoved. But al other power suppliesremain applied. Therefore, thereis
no requirement to apply the VDD core supply before any other power rails when the silicon waking from Deep Sleep.
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Electrical Characteristics

2.4 Input Clocks

241 System Clock Timing
Thistable provides the system clock (SY SCLK) AC timing specifications for the chip.

Table 6. SYSCLK AC Timing Specifications
At recommended operating conditions (see Table 2) with OVpp = 3.3 V + 165 mV.

Parameter/Condition Symbol Min Typical Max Unit Notes
SYSCLK frequency fsyscLk 33 — 133 MHz 1
SYSCLK cycle time tsyscLk 7.5 — 30 ns —
SYSCLK rise and fall time tkns tke 0.6 1.0 2.1 ns 2
SYSCLK duty cycle tknk/tsyscLk 40 — 60 % —
SYSCLK jitter — — — +/-150 ps 3,4

Notes:

1. Caution: The CCB clock to SYSCLK ratio and €500 core to CCB clock ratio settings must be chosen such that the resulting
SYSCLK frequency, €500 (core) frequency, and CCB clock frequency do not exceed their respective maximum or minimum
operating frequencies. See Section 2.23.2, “CCB/SYSCLK PLL Ratio,” and Section 2.23.3, “€500 Core PLL Ratio,” for ratio
settings.

2. Rise and fall times for SYSCLK are measured at 0.6 V and 2.7 V.

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

4. For spread spectrum clocking, guidelines are +0% to -1% down spread at a modulation rate between 20 KHz and 60 KHz on
SYSCLK.

24.2 PCI Clock Timing

When the PCI controller isconfigured for asynchronous operation, thereference clock for the PCI controller isnot the SY SCLK
input, but instead the PCI_CLK. This table provides the PCI reference clock AC timing specifications for the chip.

Table 7. PCICLK AC Timing Specifications
At recommended operating conditions (see Table 2) with OVpp =3.3V + 165 mV.

Parameter/Condition Symbol Min Typical Max Unit Notes
PCICLK frequency fecicLk 33 — 66 MHz —
PCICLK cycle time tpcicLK 15 — 30 ns —
PCICLK rise and fall time tkns tke 0.6 1.0 2.1 ns 1
PCICLK duty cycle tknk/tpcicLK 40 — 60 % —

Notes:
1. Rise and fall times for PCICLK are measured at 0.6 V and 2.7 V.

243 Real Time Clock Timing

The RTC input is sampled by the platform clock (CCB clock). The output of the sampling latch is then used as an input to the
counters of the PIC and the TimeBase unit of the €500. Thereis no jitter specification. The minimum pulse width of the RTC
signal should be greater than 2x the period of the CCB clock. That is, minimum clock high timeis2 X tccg, and minimum clock
low timeis 2 x tccg. Thereis no minimum RTC frequency; RTC may be grounded if not needed.

MPC8535E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 5

28 Freescale Semiconductor




Electrical Characteristics

2.8 DUART

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

2.8.1 DUART DC Electrical Characteristics
Thistable providesthe DC electrical characteristics for the DUART interface.

Table 22. DUART 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
(V|N 1= OVor V|N = VDD)
High-level output voltage Vou 24 — \%
(OVDD =min, IOH =-2 mA)
Low-level output voltage VoL — 0.4 \
(OVDD = min, IOL = 2 mA)

Note:

1. Note that the symbol V), in this case, represents the OV symbol referenced in Table 1 and Table 2.

2.8.2 DUART AC Electrical Specifications

Thistable provides the AC timing parameters for the DUART interface.
Table 23. DUART AC Timing Specifications

Parameter Value Unit Notes
Minimum baud rate CCB clock/1,048,576 baud 2
Maximum baud rate CCB clock/16 baud 2,3
Oversample rate 16 — 4

Notes:

2. CCB clock refers to the platform clock.
3. Actual attainable baud rate will be limited by the latency of interrupt processing.

4. The middle of a start bit is detected as the 8" sampled 0 after the 1-to-0 transition of the start bit.

Subsequent bit values are sampled each 16t sample.

2.9 Ethernet: Enhanced Three-Speed Ethernet (eTSEC),

MIl Management
This section providesthe AC and DC electrical characteristics for enhanced three-speed and M1 management.
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Electrical Characteristics

Table 25. RGMII, RTBI, and FIFO DC Electrical Characteristics

Parameters Symbol Min Max Unit Notes
Supply voltage 2.5 V LVpo/TVpp 2.37 2.63 Y% 1.2
Output high voltage Vou 2.00 LVpp/TVpp + 0.3 \ —
(LVpp/TVpp = Min, IOH = -1.0 mA)
Qutput low voltage VoL GND -0.3 0.40 \Y —
(LVDD/ﬂ@_Z Min, |OL= 1.0 mA)
Input high voltage Viy 1.70 LVpp/TVpp + 0.3 \ —
Input low voltage Vi -0.3 0.70 \ —
Input high current liy — 10 A 1,23
(Vin=LVpp, Vin=TVpD)
Input low current I -15 — uA 3
(Vin = GND)
Note:

' LVpp supports eTSECs 1.
2 TVpp supports eTSECs 3.
3 Note that the symbol V), in this case, represents the LV;y and TV;y symbols referenced in Table 1 and Table 2.

2.9.2 FIFO, GMII, Mil, TBI, RGMII, RMIl, and RTBI AC Timing Specifications
The AC timing specifications for FIFO, GMII, M1, TBI, RGMII, RMII, and RTBI are presented in this section.

2.9.2.1 FIFO AC Specifications

The basisfor the AC specifications for the eTSEC’s FIFO modes is the double data rate RGMI 1 and RTBI specifications, since
they have similar performance and are described in a source-synchronous fashion like FIFO modes. However, the FIFO
interface provides deliberate skew between the transmitted data and source clock in GMII fashion.

When the eTSEC is configured for FIFO modes, all clocks are supplied from external sourcesto the relevant €T SEC interface.
That is, the transmit clock must be applied to the eTSECNn's TSECn_TX_CLK, while the receive clock must be applied to pin
TSECn_RX_CLK. TheeTSEC internally usesthetransmit clock to synchronously generate transmit dataand outputs an echoed
copy of the transmit clock back out onto the TSECn_GTX_CLK pin (while transmit data appears on TSECn_TXD[7:0], for
example). It isintended that external receivers capture eT SEC transmit data using the clock on TSECn_GTX_CLK asasource-
synchronous timing reference. Typically, the clock edge that launched the data can be used, since the clock is delayed by the
€T SEC to allow acceptable set-up margin at the receiver. Note that there is relationshi p between the maximum FIFO speed and
the platform speed. For more information see Section 2.4.6, “Platform to FIFO Restrictions.”

A summary of the FIFO AC specifications appears in the following tables.
Table 26. FIFO Mode Transmit AC Timing Specification

Parameter/Condition Symbol Min Typ Max Unit
TX_CLK, GTX_CLK clock period2 tRT 6.0 8.0 100 ns
TX_CLK, GTX_CLK duty cycle terTH 45 50 55 %
TX_CLK, GTX_CLK peak-to-peak jitter ey — — 250 ps
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This figure shows the MI1 receive AC timing diagram.

Electrical Characteristics

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

Figure 21. Mil Receive AC Timing Diagram

29.2.4 TBI AC Timing Specifications

This section describes the TBI transmit and receive AC timing specifications.

29.2.41 TBI Transmit AC Timing Specifications

Thistable providesthe TBI transmit AC timing specifications.

Table 32. TBI Transmit AC Timing Specifications

At recommended operating conditions with L/TVpp 0f 3.3 V + 5%.

Parameter/Condition Symbol 1 Min Typ Max Unit
GTX_CLK clock period trrx — 8.0 — ns
GTX_CLK duty cycle trrxn/trTx 40 — 60 %
GTX_CLK to TCG[9:0] delay time HTKHDX 1.0 — 5.0 ns
GTX_CLK rise (20%—80%) trrxm — — 1.0 ns
GTX_CLK fall time (80%—20%) trrxF — — 1.0 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)
for inputs and tfirst two letters of functional block)(reference) (state)(signal)(state) for outputs. For example, trrgpy symbolizes the TBI
transmit timing (TT) with respect to the time from t17x (K) going high (H) until the referenced data signals (D) reach the valid
state (V) or setup time. Also, ttTkHpx Symbolizes the TBI transmit timing (TT) with respect to the time from t1x (K) going high
(H) until the referenced data signals (D) reach the invalid state (X) 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 t7x
represents the TBI (T) transmit (TX) clock. For rise and fall times, the latter convention is used with the appropriate letter: R

(rise) or F (fall).

2. Data valid tTTkHDV to GTX_CLK Min Setup time is a function of clock period and max hold time. (Min Setup = Cycle time - Max

Hold)

Thisfigure shows the TBI transmit AC timing diagram.
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Electrical Characteristics

< trrx > trrxr —
GTX_CLK
trTxH ‘ )
TTXF
trixe —>
TCG[9:0]
trTkHDV —> -— — | < trTxR
—> trTkHDX

Figure 22. TBI Transmit AC Timing Diagram

29.24.2 TBI Receive AC Timing Specifications

Thistable providesthe TBI receive AC timing specifications.
Table 33. TBI Receive AC Timing Specifications

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

Parameter/Condition? Symbol Min Typ Max Unit
Clock period for TBI Receive Clock 0, 1 Rx — 16.0 — ns
Skew for TBI Receive Clock 0, 1 tskTRX 7.5 — 8.5 ns
Duty cycle for TBI Receive Clock 0, 1 trrRxH/trRX 40 — 60 %
RCG[9:0] setup time to rising edge of TBI Receive Clock 0, 1|  ttrpykH 25 — — ns
RCG[9:0] hold time to rising edge of TBI Receive Clock 0, 1 tTRDXKH 1.5 — — ns
Clock rise time (20%-80%) for TBI Receive Clock 0, 1 YRR 0.7 — 24 ns
Clock fall time (80%-20%) for TBI Receive Clock 0, 1 trrRxE 0.7 — 2.4 ns

Note:

1. The symbols used for timing specifications herein follow the pattern of tirst two letters of functional block)(signal)(state) (reference)(state)
for inputs and first two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, trrpykH symbolizes TBI receive
timing (TR) with respect to the time data input signals (D) reach the valid state (V) relative to the trry clock reference (K) going
to the high (H) state or setup time. Also, ttrpxkn Symbolizes TBI receive timing (TR) with respect to the time data input signals
(D) went invalid (X) relative to the tyry clock reference (K) going to the high (H) state. 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
tTRx represents the TBI (T) receive (RX) clock. For rise and fall times, the latter convention is used with the appropriate letter:
R (rise) or F (fall). For symbols representing skews, the subscript is skew (SK) followed by the clock that is being skewed (TRX).

2. The signals “TBI Receive Clock 0” and “TBI Receive Clock 1” refer to TSECn_RX_CLK and TSECn_TX_CLK pins respectively.
These two clock signals are also referred as PMA_RX_CLK[0:1].
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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

Thisfigures provide the AC test load and signals for the USB, respectively.

Output 4@ Zy=50Q WOVDD/2
| R.=50Q

—> < tysixkH

USBO_CLK/USB1_CLK/DR_CLK ‘
|
: tusivkH —> -
|

Input Signals ;- - - - - - - - - -1 N

< tyskHov tuskHox ——> ’(*
Output Signals: 'r ......... > _______ fmmm e ;

Figure 37. USB Signals
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Electrical Characteristics

Table 51. Local Bus General Timing Parameters (BVpp = 3.3 V DC) (continued)

Parameter Symbol T Min Max | Unit | Notes
Output hold from local bus clock for LAD/LDP t BKHOX? 0.7 — ns 3
Local bus clock to output high Impedance (except LAD/LDP and LALE) t BKHOZ1 — 25 ns 5
Local bus clock to output high impedance for LAD/LDP t BkHOZ2 — 25 ns 5

Note:

1.

The symbols used for timing specifications herein follow the pattern of YFirst two letters of functional block)(signal)(state) (reference)(state)
for inputs and Y(irst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, t gjxkH1 Symbolizes local bus
timing (LB) for the input (I) to go invalid (X) with respect to the time the t gk clock reference (K) goes high (H), in this case for
clock one(1). Also, t gkHox symbolizes local bus timing (LB) for the t gk clock reference (K) to go high (H), with respect to the
output (O) going invalid (X) or output hold time.

. All timings are in reference to LSYNC_IN for PLL enabled and internal local bus clock for PLL bypass mode.
. All signals are measured from BVpp/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock for PLL

bypass mode to 0.4 x BVpp of the signal in question for 3.3-V signaling levels.

. Input timings are measured at the pin.
. 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.

6.1 goToT IS @ measurement of the minimum time between the negation of LALE and any change in LAD. t{LBOTOT is guaranteed

with LBCR[AHD] = 0.

. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between

complementary signals at BVDD/2.

This table describes the general timing parameters of the local bus interface at BVpp = 2.5V DC.

Table 52. Local Bus General Timing Parameters (BVpp = 2.5 V DC)

Parameter Configuration| Symbol ' | Min Max Unit Notes

Local bus cycle time — t Bk 7.5 12 ns 2
Local bus duty cycle — t BkHALBK 43 57 % —
LCLK[n] skew to LCLK[m] or LSYNC_OUT — ILBKSKEW | — 150 ps 7
Input setup to local bus clock (except LUPWAIT) — tLBIVKH1 1.9 — ns 3,4
LUPWAIT input setup to local bus clock — L BIVKH2 1.8 — ns 3,4
Input hold from local bus clock (except LUPWAIT) — L BIXKH1 1.1 — ns 3,4
LUPWAIT input hold from local bus clock — tLBIXKH2 1.1 — ns 3,4
LALE output transition to LAD/LDP output transition (LATCH — tLsoTOT 1.5 — ns 6
setup and hold time)

Local bus clock to output valid (except LAD/LDP and LALE) — t BKHOV1 — 2.4 ns —
Local bus clock to data valid for LAD/LDP — t BKHOV2 — 25 ns 3
Local bus clock to address valid for LAD — t BKkHOV3 — 24 ns 3
Local bus clock to LALE assertion — t BkHOV4 — 2.4 ns 3
Output hold from local bus clock (except LAD/LDP and LALE) — t BkHOX1 0.8 — ns 3
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Table 52. Local Bus General Timing Parameters (BVpp = 2.5 V DC) (continued)

Parameter Configuration| Symbol Tl Min Max Unit Notes
Output hold from local bus clock for LAD/LDP — t BkHOX? 0.8 — ns 3
Local bus clock to output high Impedance (except LAD/LDP — tLBKHOZ1 — 2.6 ns 5
and LALE)
Local bus clock to output high impedance for LAD/LDP — t BkHOZ2 — 2.6 ns 5
Note:

1

. The symbols used for timing specifications herein follow the pattern of t(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, b BIXKH1 symbolizes local bus
timing (LB) for the input (1) 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.

. All timings are in reference to LSYNC_IN for PLL enabled and internal local bus clock for PLL bypass mode.
. All signals are measured from BVpp/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock for PLL

bypass mode to 0.4 x BVpp of the signal in question for 2.5-V signaling levels.

. Input timings are measured at the pin.
. 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.

. tLgoTOT IS @ measurement of the minimum time between the negation of LALE and any change in LAD. tLBOTOT is guaranteed

with LBCR[AHD] = 0.

. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between

complementary signals at BVDD/2.

This table describes the general timing parameters of the local bus interface at BVpp = 1.8V DC.

Table 53. Local Bus General Timing Parameters (BVpp = 1.8 V DC)

Parameter Configuration|Symbol '| Min Max Unit Notes
Local bus cycle time — t Bk 7.5 12 ns 2
Local bus duty cycle — t BkH/ALBK 43 57 Y%
LCLK[n] skew to LCLK[m] or LSYNC_OUT — tLBKSKEW 150 ps 7
Input setup to local bus clock (except LUPWAIT) — tLBIVKH1 2.4 — ns 3,4
LUPWAIT input setup to local bus clock — tLBIVKH2 1.9 — ns 3,4
Input hold from local bus clock (except LUPWAIT) — LBIXKH1 1.1 — ns 3,4
LUPWAIT input hold from local bus clock — L BIXKH2 1.1 — ns 3,4
LALE output transition to LAD/LDP output transition (LATCH — tLsoTOT 1.2 — ns 6
setup and hold time)
Local bus clock to output valid (except LAD/LDP and LALE) — t BKHOV1 — 3.2 ns —
Local bus clock to data valid for LAD/LDP — t BkHOV2 — 3.2 ns 3
Local bus clock to address valid for LAD — t BKkHOV3 — 3.2 ns 3
Local bus clock to LALE assertion — t BKHOV4 — 3.2 ns 3
Output hold from local bus clock (except LAD/LDP and LALE) — t BKHOX1 0.9 — ns 3
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Table 53. Local Bus General Timing Parameters (BVpp = 1.8 V DC) (continued)

Parameter Configuration Symbol1 Min Max Unit Notes
Output hold from local bus clock for LAD/LDP — t BkHOX?2 0.9 — ns 3
Local bus clock to output high Impedance (except LAD/LDP — tLBKHOZ1 — 2.6 ns 5
and LALE)
Local bus clock to output high impedance for LAD/LDP — t BKkHOZ2 — 2.6 ns 5
Note:

1

. The symbols used for timing specifications herein follow the pattern of t(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, tLBIXKHT symbolizes local bus
timing (LB) for the input (1) 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.

. All timings are in reference to LSYNC_IN for PLL enabled and internal local bus clock for PLL bypass mode.
. All signals are measured from BVpp/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock for PLL

bypass mode to 0.4 x BVpp of the signal in question for 1.8-V signaling levels.

. Input timings are measured at the pin.
. 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.

.t BoToT IS @ measurement of the minimum time between the negation of LALE and any change in LAD. tLBOTOT is guaranteed

with LBCR[AHD] = 0.

. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between

complementary signals at BVDD/2.

Thisfigure provides the AC test load for the local bus.

Figure 38. Local Bus AC Test Load

Output {) Zy=50Q (WBVDWZ
R.=50Q
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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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LSYNC_IN
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GPCM Mode Output Signals:
LCS[0:7)/LWE

GPCM Mode Input Signal:
LGTA, "~~~ """~~~ °~

UPM Mode Input Signal: +
LUPWAIT ' !

Input Signals:
LAD[0:31)/LDP[0:3]

UPM Mode Output Signals: |
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Figure 41. Local Bus Signals, GPCM/UPM Signals for LCRR[CLKDIV] = 4(PLL Enabled)
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2.16.4 Out-of-Band (OOB) Electrical Characteristics

Thistable provides the Out-of-Band (OOB) electrical characteristics for the SATA interface of the chip.
Table 62. Out-of-Band (OOB) Electrical Characteristics

Parameter Symbol Min Typical Max Units Notes
OOB Signal Detection Threshold —
1.5G
3.0G VSATA_OOBDETE 50 100 200 mVp-p
75 125 200
Ul During OOB Signaling Tsata_uioos 646.67 666.67 686.67 ps —
COMINIT/ COMRESET and COMWAKE —
Transmit Burst Length TsATA_UIOOBTXB — 160 — ul
COMINIT/ COMRESET Transmit Gap Length| Tsata_uiooBTXG —
ap — 480 — ul
COMWAKE Transmit Gap Length TsATA_UIOOBTX —
WakeGap - 160 - ul
COMWAKE Gap Detection Windows TsATA_0OBDet 55 — 175 ns —
WakeGap
COMINIT/ COMRESET TsaATA_0OBDet 175 — 525 ns —
Gap Detection Windows COMGap

217 I2C

This section describes the DC and AC electrical characteristics for the 12C interfaces of the chip.

2.17.1 12C DC Electrical Characteristics

Thistable providesthe DC electrical characteristics for the 12C interfaces.
Table 63. IC DC Electrical Characteristics

At recommended operating conditions with OVpp of 3.3 V + 5%.

Parameter Symbol Min Max Unit Notes
Supply voltage 3.3 V OVpp 3.13 3.47 \Y —
Input high voltage level Viy 0.7 x OVpp OVpp + 0.3 \ —
Input low voltage level Vi -0.3 0.3 x OVpp \ —
Low level output voltage VoL 0 0.2 x OVpp \ 1
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Table 64. I2C AC Electrical Specifications (continued)

All values refer to V|, (min) and V|_(max) levels (see Table 63).

Parameter Symbol 1 Min Max Unit Notes
Bus free time between a STOP and START condition ti2KHDX 1.3 — us —
Noise margin at the LOW level for each connected device VL 0.1 xOVpp — \ —
(including hysteresis)
Noise margin at the HIGH level for each connected device VNH 0.2 x OVpp — \ —
(including hysteresis)

Note:

1.

The symbols used for timing specifications herein follow the pattern of t(irst two letters of functional block)(signal)(state) (refergnoe)(state)
for inputs and tfirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tjopykn symbolizes I°C timing
(12) with respect to the time data input signals (D) reach the valid state (V) relative to the t;o¢ clock reference (K) going to the
high (H) state or setup time. Also, tjogxk. symbolizes 1°c timing (12) for the time that the data with respect to the start condition
(S) went invalid (X) relative to the t5¢ clock reference (K) going to the low (L) state or hold time. Also, t|opykH Symbolizes 12C
timing (12) for the time that the data with respect to the stop condition (P) reaching the valid state (V) relative to the t;5¢ 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).

. As a transmitter, the chip provides a delay time of at least 300 ns for the SDA signal (referred to the Vihmin of the SCL signal)

to bridge the undefined region of the falling edge of SCL to avoid unintended generation of Start or Stop condition. When the
chip acts as the [2C bus master while transmitting, the chip drives both SCL and SDA. As long as the load on SCL and SDA
are balanced, the chip would not cause unintended generation of Start or Stop condition. Therefore, the 300 ns SDA output
delay time is not a concern. For details of the 1’c frequency calculation, refer to Determining the Pc Frequency Divider Ratio
for SCL (AN2919). Note that the I°C Source Clock Frequency is half of the CCB clock frequency for the chip.

. The maximum topykH has only to be met if the chip does not stretch the LOW period (t5¢ ) of the SCL signal.
. Cg = capacitance of one bus line in pF.

This figure provides the AC test load for the I%C.

Output 4@ Zy=50Q (WOVDD/Z
R . =500Q

Figure 51. 12C AC Test Load

This figure shows the AC timing diagram for the 12C bus.

son [l ] Lo N/

<— tiopykH tiokHKL tiocF 4 [—

[

tosxkL, 1+ | | - <—

tiocH J <1 ti2svkH

<— tiapxKL, tizovkL Sr

SCL

ti2PvKH

R

Figure 52. IC Bus AC Timing Diagram
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5.2 Mechanical Dimensions of the FC-PBGA

The mechanical dimensions and bottom surface nomenclature of the 783 FC-PBGA package are shown in the following figure.
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Figure 81. Mechanical Dimensions and Bottom Surface Nomenclature of the FC-PBGA

NOTES for Figure 81

All dimensions are in millimeters.

Dimensions and tolerances per ASME Y14.5M-1994.

Maximum solder ball diameter measured parallel to datum A

Datum A, the seating plane, is determined by the spherical crowns of the solder balls.
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