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Modules List

Table 2. i.MX 6Solo/6DualLite Modules List (continued)

Block Mnemonic

Block Name

Subsystem

Brief Description

CCM Clock Control Module, Clocks, Resets, and | These modules are responsible for clock and reset
GPC Global Power Controller, Power Control distribution in the system, and also for the system power
SRC System Reset Controller management.

CSl MIPI CSI-2 i/f Multimedia The CSI IP provides MIPI CSI-2 standard camera

Peripherals interface port. The CSI-2 interface supports from 80
Mbps to 1 Gbps speed per data lane.

Csu Central Security Unit Security The Central Security Unit (CSU) is responsible for
setting comprehensive security policy within the i.MX
6Solo/6DualLite platform.

CTI-0 Cross Trigger Interfaces Debug / Trace Cross Trigger Interfaces allows cross-triggering based

CTI-1 on inputs from masters attached to CTls. The CTI

CTI-2 module is internal to the Cortex-A9 Core Platform.

CTI-3

CTI-4

CT™M Cross Trigger Matrix Debug / Trace Cross Trigger Matrix IP is used to route triggering events
between CTls. The CTM module is internal to the
Cortex-A9 Core Platform.

DAP Debug Access Port System Control The DAP provides real-time access for the debugger

Peripherals without halting the core to:
e System memory and peripheral registers
 All debug configuration registers
The DAP also provides debugger access to JTAG scan
chains. The DAP module is internal to the Cortex-A9
Core Platform.
DCIC-0 Display Content Integrity Automotive IP The DCIC provides integrity check on portion(s) of the
DCIC-1 Checker display. Each i.MX 6Solo/6DualLite processor has two
such modules.

DSI MIPI DSI i/f Multimedia The MIPI DSI IP provides DSI standard display port

Peripherals interface. The DSI interface support 80 Mbps to 1 Gbps
speed per data lane.

DTCP DTCP Multimedia Provides encryption function according to Digital

Peripherals Transmission Content Protection standard for traffic
over MLB150.
eCSPI1-4 Configurable SPI Connectivity Full-duplex enhanced Synchronous Serial Interface,
Peripherals with data rate up to 52 Mbit/s. It is configurable to

support Master/Slave modes, four chip selects to
support multiple peripherals.

i.MX 6Solo/6DualLite Automotive and Infotainment Applications Processors, Rev. 1

10

Freescale Semiconductor




Modules List

Table 2. i.MX 6Solo/6DualLite Modules List (continued)

Block Mnemonic Block Name Subsystem Brief Description
VPU Video Processing Unit Multimedia A high-performing video processing unit (VPU), which
Peripherals covers many SD-level and HD-level video decoders and

SD-level encoders as a multi-standard video codec
engine as well as several important video processing,
such as rotation and mirroring.

See the i.MX 6Solo/6Duallite Reference Manual
(IMX6SDLRM) for complete list of VPU’s
decoding/encoding capabilities.

WDOG-1 Watch Dog Timer Peripherals | The Watch Dog Timer supports two comparison points
during each counting period. Each of the comparison
points is configurable to evoke an interrupt to the ARM
core, and a second point evokes an external event on

the WDOG line.
WDOG-2 Watch Dog (TrustZone) Timer Peripherals | The TrustZone Watchdog (TZ WDOG) timer module
(T2) protects against TrustZone starvation by providing a

method of escaping normal mode and forcing a switch
to the TZ mode. TZ starvation is a situation where the
normal OS prevents switching to the TZ mode. Such
situation is undesirable as it can compromise the
system’s security. Once the TZ WDOG module is
activated, it must be serviced by TZ software on a
periodic basis. If servicing does not take place, the timer
times out. Upon a time-out, the TZWDOG asserts a TZ
mapped interrupt that forces switching to the TZ mode.
If it is still not served, the TZ WDOG asserts a security
violation signal to the CSU. The TZ WDOG module
cannot be programmed or deactivated by a normal

mode SW.
WEIM NOR-Flash /PSRAM Connectivity The WEIM NOR-FLASH / PSRAM provides:
interface Peripherals e Support 16-bit (in muxed IO mode only) PSRAM
memories (sync and async operating modes), at slow
frequency

e Support 16-bit (in muxed IO mode only) NOR-Flash
memories, at slow frequency
* Multiple chip selects

XTALOSC Crystal Oscillator I/F Clocks, Resets, and | The XTALOSC module enables connectivity to external
Power Control crystal oscillator device. In a typical application
use-case, itis used for 24 MHz oscillator to provide USB
required frequency.
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Electrical Characteristics

4 Electrical Characteristics

This section provides the device and module-level electrical characteristics for the .MX 6Solo/6DualLite

Processors.

4.1 Chip-Level Conditions

This section provides the device-level electrical characteristics for the IC. See Table 6 for a quick reference

to the individual tables and sections.

Table 6. i.MX 6Solo/6DualLite Chip-Level Conditions

For these characteristics, ... Topic appears ...
Absolute Maximum Ratings on page 22
BGA Case 2240 Package Thermal Resistance on page 23
Operating Ranges on page 24
External Clock Sources on page 26
Maximal Supply Currents on page 27
Low Power Mode Supply Currents on page 29
USB PHY Current Consumption on page 30
PCle 2.0 Power Consumption on page 30

4.1.1

Absolute Maximum Ratings

Table 7. Absolute Maximum Ratings

Parameter Description Symbol Min Max Unit
Core supply voltages VDDARM_IN -0.3 1.5 \%
VDDSOC_IN
Internal supply voltages VDDARM_CAP -0.3 1.3 \Y
VDDSOC_CAP
VDDPU_CAP
GPIO supply voltage Supplies denoted as 1/0 supply -0.5 3.6 \Y
DDR I/O supply voltage Supplies denoted as 1/0 supply -0.4 1.975 Vv
MLB I/O supply voltage Supplies denoted as 1/0 supply -0.3 2.8 \Y
LVDS 1/O supply voltage Supplies denoted as 1/0 supply -0.3 2.8 \Y
VDD_SNVS_IN supply voltage VDD_SNVS_IN -0.3 3.3 \
VDDHIGH_IN supply voltage VDDHIGH_IN -0.3 3.6 \
USB VBUS VBUS — 5.25 Vv
Input voltage on USB_OTG_DP, USB_OTG_DN, USB_DP/USB_DN -0.3 3.63 \Y
USB_H1_DP, USB_H1_DN pins
Input/output voltage range Vin/Vout -0.5 OvVDD'+0.3 v
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Electrical Characteristics

Table 27 shows the Low Voltage Differential Signaling (LVDS) I/0O DC parameters.
Table 27. LVDS 1/0 DC Characteristics

Parameter Symbol | Test Conditions Min Typ Max Unit
Output Differential Voltage VOD Rload-100 Q Diff 250 350 450 mV
Output High Voltage VOH IOH =0 mA 1.25 1.375 1.6
Output Low Voltage VOL IOL=0mA 0.9 1.025 1.25
Offset Voltage VOS 1.125 1.2 1.375

4.6.4 MLB I/0 DC Parameters

The MLB interface complies with Analog Interface of 6-pin differential Media Local Bus specification
version 4.1. See 6-pin differential MLB specification v4.1, “MedialLB 6-pin interface Electrical
Characteristics” for details.

NOTE
The MLB 6-pin interface does not support speed mode 8192 fs.

Table 28 shows the Media Local Bus (MLB) I/O DC parameters.
Table 28. MLB I/O DC Characteristics

Parameter Symbol | Test Conditions Min Max Unit
Output Differential Voltage VOD Rload-50Q Diff 300 500 mV
Output High Voltage VOH Rload-50Q Diff 1.25 1.75
Output Low Voltage VOL Rload-50Q Diff 0.75 1.25
Common-mode output voltage Vocm Rload-50Q Diff 1 1.5
((Vpadp*+Vpadn*)/2)
Differential output impedance Zo 1.6 kQ

4.7 I/O AC Parameters

This section includes the AC parameters of the following I/O types:
* General Purpose I/O (GPIO)
* Double Data Rate I/0 (DDR) for LPDDR2 and DDR3/DDR3L modes
e LVDSI/O
* MLBI/O

The GPIO and DDR I/O load circuit and output transition time waveforms are shown in Figure 4 and
Figure 5.
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Figure 8. MLB 6-Pin Pipeline Diagram
Table 34 shows the AC parameters for MLB 1/0.
Table 34. /O AC Parameters of MLB PHY
Parameter Symbol | Test Condition | Min Typ Max Unit
Differential pulse skew' t — — 0.1
P SKD_ | Rioad =50 Q
Transition Low to High Time? trLH between padp — — 1 ns
" . - and padn
Transition High to Low Time L — — 1
MLB external clock Operating Frequency fclk_ext — — — 102.4 MHz
MLB PLL clock Operating Frequency felk_pll — — — 307.2 MHz

1 tskp = | tpyLp - tpLHD |, is the magnitude difference in differential propagation delay time between the positive going edge and
the negative going edge of the same channel.
2 Measurement levels are 20-80% from output voltage.

4.8 Output Buffer Impedance Parameters
This section defines the I/0 impedance parameters of the .MX 6Solo/6DualLite processors for the
following 1/0 types:

* General Purpose I/O (GPIO)

* Double Data Rate I/0 (DDR) for LPDDR?2, and DDR3/DDR3L modes

e LVDSI/O

« MLBI/O

NOTE

GPIO and DDR I/0O output driver impedance is measured with “long”
transmission line of impedance Ztl attached to I/0 pad and incident wave
launched into transmission line. Rpu/Rpd and Ztl form a voltage divider that
defines specific voltage of incident wave relative to OVDD. Output driver
impedance is calculated from this voltage divider (see Figure 9).
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Figure 9. Impedance Matching Load for Measurement
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Table 43. EIM Bus Timing Parameters (continued)’

BCD =0 BCD =1 BCD =2 BCD =3
ID Parameter
Min Max Min Max Min Max Min Max
WE19 | Input Data hold 2 — 2 — — — — —
time from Clock
rise
WE20 | WAIT_B setup 2 — 4 — — — — —
time to Clock rise
WE21 | WAIT_B hold time 2 — 2 — — — — —
from Clock rise

! tis the maximal EIM logic (axi_clk) cycle time. The maximum allowed axi_clk frequency depends on the fixed/non-fixed
latency configuration, whereas the maximum allowed BCLK frequency is:

—Fixed latency for both read and write is 132 MHz.
—Variable latency for read only is 132 MHz.
—Variable latency for write only is 52 MHz.

In variable latency configuration for write, if BCD = 0 & WBCDD =1 or BCD = 1, axi_clk must be 104 MHz.Write BCD =1 and
104 MHz axi_clk, will result in a BCLK of 52 MHz. When the clock branch to EIM is decreased to 104 MHz, other buses are
impacted which are clocked from this source. See the CCM chapter of the i.MX 6Solo/6DualLite Reference Manual
(IMX6SDLRM) for a detailed clock tree description.

2 BCLK parameters are being measured from the 50% point, that is, high is defined as 50% of signal value and low is defined
as 50% as signal value.

3 For signal measurements, “High” is defined as 80% of signal value and “Low” is defined as 20% of signal value.

Figure 14 to Figure 17 provide few examples of basic EIM accesses to external memory devices with the
timing parameters mentioned previously for specific control parameters settings.

BCLK S o/
WE4 -— N < WE5
ADDR | Last Valid Address W( Address v1 #( |
WEG—» < | ~ WE7
CSx_B
WE_B
WE14 — e
ADV B | WE15 *«
WE10—~ -~ - ~ WET1
OE_B
WE12— - - <~ WE13
BEy_B
WE18 l—
DATA EETORL
- <« WE19

Figure 14. Synchronous Memory Read Access, WSC=1
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4.9.4.2 LPDDR2 Parameters

Figure 27 shows the basic timing parameters. The timing parameters for this diagram appear in Table 48.

CK |
I : | | | | > !+LP1
CS % > HLW [ [ —»: :<—LP2 :
M oy : 6] 1w |
1 1 1
i - . I
CKE R R R | "* -
<< LP3
o v
CA )K | )K | | |
IP3 >, = |<Tr7 f i
1 1 1 1 1 1
Figure 27. LPDDR2 Command and Address Timing Parameters
Table 48. LPDDR2 Timing Parameter
CK =400 MHz
ID Parameter Symbol Unit
Min Max
LP1 SDRAM clock high-level width tcH 0.45 0.55 tcK
LP2 SDRAM clock low-level width tcL 0.45 0.55 tcK
LP3 CA, CS setup time tis 380 — ps
LP4 CA, CS hold time tiH 380 — ps
LP5 CKE setup time tISCKE 770 — tck
LP6 CKE hold time tIHCKE 770 — tck

T All measurements are in reference to Vref level.
2 Measurements were done using balanced load and 25 Q resistor from outputs to VDD_REF.
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Figure 29 shows the read timing parameters. The timing parameters for this diagram appear in Table 50.

S0 e W e W s W e ) e O
_ Y e VY e VY e W

i O O a0 0 O O

< P26

Figure 29. LPDDR2 Read Cycle
Table 50. LPDDR2 Read Cycle

CK =400 MHz
ID Parameter Symbol Unit
Min Max
LP26 Minimum required DQ valid window width — 270 — ps
for LPDDR2

' To receive the reported setup and hold values, read calibration should be performed in order to locate the DQS in the middle
of DQ window.

2 All measurements are in reference to Vref level.
3 Measurements were done using balanced load and 25 Q resistor from outputs to VDD_REF.

4.10 General-Purpose Media Interface (GPMI) Timing

The 1.MX 6Solo/6DualLite GPMI controller is a flexible interface NAND Flash controller with 8-bit data
width, up to 200 MB/s I/O speed and individual chip select.

It supports Asynchronous timing mode, Source Synchronous timing mode and Samsung Toggle timing
mode separately described in the following subsections.

4.10.1 Asynchronous Mode AC Timing (ONFI 1.0 Compatible)

Asynchronous mode AC timings are provided as multiplications of the clock cycle and fixed delay. The
maximum [/O speed of GPMI in asynchronous mode is about 50 MB/s. Figure 30 through Figure 33
depicts the relative timing between GPMI signals at the module level for different operations under
asynchronous mode. Table 51 describes the timing parameters (NF1-NF17) that are shown in the figures.
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Figure 36. Source Synchronous Mode Data Read Timing Diagram
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Figure 37. DQS/DQ Read Valid Window
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Table 52. Source Synchronous Mode Timing Parameters’

Timing
ID Parameter Symbol T= GPMI Clock Cycle Unit
Min. Max.
NF18 |CE# access time tCE CE_DELAY x tCK — ns
NF19 |CE# hold time tCH 0.5 x tCK — ns
NF20 |Command/address DQ tCAS 0.5 x tCK — ns
setup time
NF21 Command/address DQ tCAH 0.5 x tCK — ns
hold time
NF22 |clock period tCK 5 - ns
NF23 |preamble delay tPRE PRE_DELAY x tCK — ns
NF24  |postamble delay tPOST POST_DELAY x tCK — ns
NF25 |CLE and ALE setup time tCALS 0.5 x tCK — ns
NF26 |CLE and ALE hold time tCALH 0.5 x tCK — ns
NF27 |Data input to first DQS tDQSS tCK — ns
latching transition

GPMI’'s Sync Mode output timing could be controlled by module’s internal registers, say
HW_GPMI_TIMING2_CE_DELAY, HW_GPMI_TIMING_PREAMBLE_DELAY, and
HW_GPMI_TIMING2_POST_DELAY. This AC timing depends on these registers’ settings. In the above table, we
use CE_DELAY/PRE_DELAY/POST_DELAY to represent each of these settings.

For DDR Source sync mode, Figure 37 shows the timing diagram of DQS/DQ read valid
window. The typical value of tDQSQ is 0.85ns (max) and 1ns (max) for tQHS at 200MB/s.
GPMI will sample DQ[7:0] at both rising and falling edge of an delayed DQS signal, which can

be provided by an internal DPLL. The delay value can be controlled by GPMI register

GPMI_READ_DDR_DLL_CTRL.SLV_DLY_TARGET(see the GPMI chapter of the i.MX
6Solo/6DualLite reference manual). Generally, the typical delay value of this register is equal
to 0x7 which means 1/4 clock cycle delay expected. But if the board delay is big enough and

cannot be ignored, the delay value should be made larger to compensate the board delay.

4.10.3 Samsung Toggle Mode AC Timing

4.10.3.1

Command and Address Timing

NOTE

Samsung Toggle Mode command and address timing is the same as ONFI
1.0 compatible Async mode AC timing. See Section 4.10.1, “Asynchronous

Mode AC Timing (ONFI 1.0 Compatible),” for details.
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4.11.21

ECSPI Master Mode Timing

Figure 40 depicts the timing of ECSPI in master mode. Table 54 lists the ECSPI master mode timing

characteristics.

RDY W

__ Cs10 / N

SSx /

SCLK

MOSI ,\1

CS$ CS9 ,\j
w0 47&%1 TN
N —
Figure 40. ECSPI Master Mode Timing Diagram
Table 54. ECSPI Master Mode Timing Parameters
ID Parameter Symbol Min Max Unit
CS1 SCLK Cycle Time—Read tek 43 — ns
SCLK Cycle Time—Write 15
CSs2 SCLK High or Low Time—Read tsw 215 — ns
SCLK High or Low Time—Write 7

CS3  |SCLK Rise or Fall' tRISE/FALL — — ns
Cs4 SSx pulse width tosLH Half SCLK period — ns
CS5 SSx Lead Time (CS setup time) tscs Half SCLK period - 4 — ns
CS6 SSx Lag Time (CS hold time) thes Half SCLK period - 2 — ns
CS7 MOSI Propagation Delay (C, pap = 20 pF) tPDmosi -1 1 ns
Css8 MISO Setup Time tsmiso 18 — ns
CSs9 MISO Hold Time tHmiso 0 — ns
CS10 | RDY to SSx Time? tspRy 5 — ns

1 See specific /0 AC parameters Section 4.7, “I/O AC Parameters.”
2 SPI_RDY is sampled internally by ipg_clk and is asynchronous to all other CSPI signals.
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4.11.2.2 ECSPI Slave Mode Timing

Figure 41 depicts the timing of ECSPI in slave mode. Table 55 lists the ECSPI slave mode timing
characteristics.

L A \_
SSx Csi l\l

CS6 , CS5
MISO < ,\j
CS7 Cs8 N\
ws TNy .
N

Figure 41. ECSPI Slave Mode Timing Diagram

A
y

Table 55. ECSPI Slave Mode Timing Parameters

ID Parameter Symbol Min Max Unit

CS1 SCLK Cycle Time—Read toik 43 — ns
SCLK Cycle Time—Write 15

Cs2 SCLK High or Low Time—Read tsw 21.5 — ns
SCLK High or Low Time—-Write 7

CS4 SSx pulse width tcsty | Half SCLK period — ns

CS5 SSx Lead Time (CS setup time) tscs 5 — ns

CS6 SSx Lag Time (CS hold time) tucs 5 — ns

Cs7 MOSI Setup Time tSmosi 4 — ns

CSss8 MOSI Hold Time tHmosi 4 — ns

CSs9 MISO Propagation Delay (C| pap = 20 pF) tPDmiso 4 19 ns
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Table 57. SD/eMMC4.3 Interface Timing Specification (continued)

ID Parameter Symbols Min Max Unit

uSDHC Input/Card Outputs CMD, DAT (Reference to CLK)

SD7 |uSDHC Input Setup Time tisu 25 — ns

SD8 |uSDHC Input Hold Time* tiy 5.6 — ns

In low speed mode, card clock must be lower than 400 kHz, voltage ranges from 2.7 to 3.6 V.

2 In normal (full) speed mode for SD/SDIO card, clock frequency can be any value between 0—25 MHz. In high-speed mode,
clock frequency can be any value between 0—50 MHz.

3 In normal (full) speed mode for MMC card, clock frequency can be any value between 0—20 MHz. In high-speed mode, clock
frequency can be any value between 0—52 MHz.

“To satisfy hold timing, the delay difference between clock input and cmd/data input must not exceed 2 ns.

4.11.4.2 eMMCA4.4 (Dual Data Rate) AC Timing

Figure 45 depicts the timing of eMMC4.4. Table 58 lists the eMMC4.4 timing characteristics. Be aware
that only DATA is sampled on both edges of the clock (not applicable to CMD).

scx AR
sp2 J, sp2
output from eSDHCY3 to card ]';’:;1 < -///////////////////////l-//////////////////////// 444444
sD3 i'i]
S e s F

Figure 45. eMMC4.4 Timing

Table 58. eMMCA4.4 Interface Timing Specification

ID Parameter Symbols Min Max Unit

Card Input Clock

SD1 | Clock Frequency (EMMC4.4 DDR) fpp 0 52 MHz

SD1 | Clock Frequency (SD3.0 DDR) fpp 0 50 MHz

uSDHC Output / Card Inputs CMD, DAT (Reference to CLK)

SD2 | uSDHC Output Delay top 2.5 71 ns
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Figure 61. Inter-Pair Skew Definition
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Figure 62. TMDS Output Signals Rise and Fall Time Definition

Table 67. Switching Characteristics

Symbol Parameter Conditions Min. Typ. Max. Unit
TMDS Drivers Specifications
— Maximum serial data rate — — — 3.4 Gbps
FTMDSCLK TMDSCLK frequency On TMDSCLKP/N outputs 25 — 340 MHz
PTMDSCLK TMDSCLK period RL =50 Q 2.94 — 40 ns
See Figure 58.
tCDC TMDSCLK duty Cycle tCDC = tCpH / PTMDSCLK 40 50 60 %
RL=50Q
See Figure 58.
'oPH TMDSCLK high time RL=50Q 4 5 6 Ul
See Figure 58.
‘epL TMDSCLK low time RL=50Q 4 5 6 ul'
See Figure 58.
— TMDSCLK jitter? RL =50 Q — — 0.25 Ul
'sk(p) Intra-pair (pulse) skew RL =50 Q — — 0.15 Ul
See Figure 60.
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Table 71. Video Signal Cross-Reference

i.MX 6Solo/6DualLite LCD
RGB, RGB/TV Signal Allocation (Example) Comment’
Port Name Signal
(x=0, 1) Name | 16-bit | 18-bit |24 Bit| 8-bit 16-bit | 20-bit
(General)| RGB | RGB | RGB | YCrCb? | YCrCb | YCrCb
DISPx_DATO DAT[0] B[0O] | B[0] | B[O] | Y/C[O] Cl[0] C[0] | The restrictions are as follows:
¢ There are maximal three

DISPx_DAT1 DAT[1] B[1] | B[1] | B[1] | Y/C[1] C[1] C[1] continuous groups of bits that
could be independently

DISPx_DAT2 DAT[2] | B[2] | B[2] | B[2] | Y/C[2] | C[2] | C[2] mapped to the external bus.
Groups should not be

DISPx_DAT3 DAT[3] | B[3] | B[3] | B[3] | Y/C[3] | C[3] | C[3] overlapped.

* The bit order is expressed in

DISPx_DAT4 DAT[4] | B[4] | B[4] | B[4] | Y/C[4] | C[4] | C[4] each of the bit groups, for
example, B[0] = least significant

DISPx_DAT5 DAT[5] | G[0] | B[5] | B[5] | Y/C[5] | C[5] | CI5] blue pixel bit

DISPx_DAT6 DAT[6] G[1] | G[0] | B[6] | Y/C[6] | C[6] C[6]

DISPx_DAT7 DAT[7] G[2] | G[1] | B[7] | Y/C[7] | C[7] C[7]

DISPx_DAT8 DAT[8] G[3] | G[2] | G[O] — Y[O0] C[8]

DISPx_DAT9 DAT[9] G[4] | G[3] | G[1] — Y[1] C[9]

DISPx_DAT10 DAT[10] | G[5] | G[4] | G[2] — Y[2] | Y[o0]

DISPx_DAT11 DAT[11] | R[0] | G[5] | G[3] — Y[3] | Y[1]

DISPx_DAT12 DAT[12] | R[1] | R[0] | G[4] — Y[4] | Y[2]

DISPx_DAT13 DAT[13] | R[2] | R[1] | G[5] — Y[5] | YI[3]

DISPx_DAT14 DAT[14] | R[3] | R[2] | G[6] — Y[6] | Y[4]

DISPx_DAT15 DAT[15] | R[4] | R[3] | G[7] — Y[7]1 | YI5]

DISPx_DAT16 DAT[16] — R[4] R[0] — — Y[6]

DISPx_DAT17 DAT[171 | — | R[5] | R[1] — — Y[7]

DISPx_DAT18 DAT[18] — — R[2] — — Y[8]

DISPx_DAT19 DAT[19] | — — | R[3] — — Y[9]

DISPx_DAT20 DAT[20] — — R[4] — — —

DISPx_DAT21 DAT[21] — — RI[5] — — —
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Table 76. Electrical and Timing Information

Electrical Characteristics

Symbol Parameters Test Conditions MIN TYP MAX Unit
AVeMTX(LF) Common level variation between 50 80 Q<= RL<=125Q 25 mV,
MHz and 450 MHz.
LP Line Drivers AC Specifications
tip, tip Single ended output rise/fall time 15% to 85%, C; <70 pF 25 ns
treo 30% to 85%, C, <70 pF 35 ns
OV/dtgg Signal slew rate 15% to 85%, C, <70 pF 120 mV/ns
CL Load capacitance 0 70 pF
HS Line Receiver AC Specifications
AVemrxHry | Common mode interference beyond 450 200 mVpp
MHz
AVEMRX(LF) Common mode interference between 50 -50 50 mVpp
MHz and 450 MHz.
Cem Common mode termination 60 pF
LP Line Receiver AC Specifications
€spIKE Input pulse rejection 300 Vps
TviNn Minimum pulse response 50 ns
VINT Pk-to-Pk interference voltage 400 mV
fINT Interference frequency 450 MHz
Model Parameters used for Driver Load switching performance evaluation
CpaD Equivalent Single ended 1/0 PAD 1 pF
capacitance.
CpiN Equivalent Single ended Package + 2 pF
PCB capacitance.
Ls Equivalent wire bond series inductance 1.5 nH
Rs Equivalent wire bond series resistance 0.15 Q
Ry Load resistance 80 100 125 Q
4.11.12.6 High-Speed Clock Timing
CLKp
CLKn  TDamBiTme=10l | 1DaBiTime=10 _
Ulinst(1) ! Ulinst(2)
471 DDR Clock Period = Ulinst(1) + Ulinst(2)—

Figure 74. DDR Clock Definition
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Electrical Characteristics

Table 80. MLB 256/512 Fs Timing Parameters

Parameter Symbol Min Max Unit Comment
MLBCLK operating frequency1 frnck 11.264 MHz 256xFs at 44.0 kHz
25.6 512xFs at 50.0 kHz
MLBCLK rise time tmckr — 3 ns VL TO Vi
MLBCLK fall time tnckf — 3 ns VuTO V|
MLBCLK low time? trcki 30 — ns 256xFs
14 512xFs
MLBCLK high time tmckh 30 — ns 256xFs
14 512xFs
MLBSIG/MLBDAT receiver tgsmef 1 — ns —
input valid to MLBCLK falling
MLBSIG/MLBDAT receiver tahmef tmdzh — ns —
input hold from MLBCLK low
MLBSIG/MLBDAT output high tcfdz 0 ekl ns 3
impedance from MLBCLK low
Bus Hold from MLBCLK low tmdzh 4 — ns —
MLBSIG/MLBDAT output valid tdelay 10 ns —
from transition of MLBCLK (low
to high)

' The controller can shut off MLBCLK to place MedialB in a low-power state. Depending on the time the clock is

shut off, a runt pulse can occur on MLBCLK.
2 MLBCLK low/high time includes the pulse width variation.

3 The MediaLB driver can release the MLBDAT/MLBSIG line as soon as MLBCLK is low; however, the logic state
of the final driven bit on the line must remain on the bus for t,,4,. Therefore, coupling must be minimized while
meeting the maximum load capacitance listed.

Ground = 0.0 V; load capacitance = 40 pF; MedialLB speed = 1024 Fs; Fs = 48 kHz; all timing
parameters specified from the valid voltage threshold as listed in Table 81; unless otherwise noted.

Table 81. MLB 1024 Fs Timing Parameters

Parameter Symbol Min Max Unit Comment
MLBCLK Operating frnck 45.056 51.2 MHz 1024xfs at 44.0 kHz
Frequency’ 1024xfs at 50.0 kHz
MLBCLK rise time tmckr — 1 ns V). TOVy
MLBCLK fall time tmckf — 1 ns V|H TO V|L
MLBCLK low time tmeki 6.1 — ns 2
MLBCLK high time tmckh 9.3 — ns —
MLBSIG/MLBDAT receiver tgsmef 1 — ns —
input valid to MLBCLK falling
MLBSIG/MLBDAT receiver tahmef tmdzh — ns —
input hold from MLBCLK low
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Package Information and Contact Assignments

Table 101. 21 x 21 mm Functional Contact Assignments! (continued)

Out of Reset Condition?
Ball Name Ball Power Group TB;lapI(I-z D“:;Zu;t _ Input/
(Reset Default Function Outtpu Value
Mode)

DRAM_D4 ACAH NVCC_DRAM DDR ALTO mmdc.DRAM_D[4] Input 100 kQ pull-up
DRAM_D40 Y19 NVCC_DRAM DDR ALTO mmdc.DRAM_DJ[40] Input 100 kQ pull-up
DRAM_D41 AB20 NVCC_DRAM DDR ALTO mmdc.DRAM_DJ[41] Input 100 kQ pull-up
DRAM_D42 AB21 NVCC_DRAM DDR ALTO mmdc.DRAM_DJ[42] Input 100 kQ pull-up
DRAM_D43 AD21 NVCC_DRAM DDR ALTO mmdc.DRAM_DJ[43] Input 100 kQ pull-up
DRAM_D44 Y20 NVCC_DRAM DDR ALTO mmdc.DRAM_DJ[44] Input 100 kQ pull-up
DRAM_DA45 AA20 NVCC_DRAM DDR ALTO mmdc.DRAM_D[45] Input 100 kQ pull-up
DRAM_DA46 AE21 NVCC_DRAM DDR ALTO mmdc.DRAM_D[46] Input 100 kQ pull-up
DRAM_D47 AC21 NVCC_DRAM DDR ALTO mmdc.DRAM_D[47] Input 100 kQ pull-up
DRAM_DA48 AC22 NVCC_DRAM DDR ALTO mmdc.DRAM_DJ[48] Input 100 kQ pull-up
DRAM_DA49 AE22 NVCC_DRAM DDR ALTO mmdc.DRAM_DJ[49] Input 100 kQ pull-up
DRAM_D5 AD1 NVCC_DRAM DDR ALTO mmdc.DRAM_D[5] Input 100 kQ pull-up
DRAM_D50 AE24 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[50] Input 100 kQ pull-up
DRAM_D51 AC24 NVCC_DRAM DDR ALTO mmdc.DRAM_DJ[51] Input 100 kQ pull-up
DRAM_D52 AB22 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[52] Input 100 kQ pull-up
DRAM_D53 AC23 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[53] Input 100 kQ pull-up
DRAM_D54 AD25 NVCC_DRAM DDR ALTO mmdc.DRAM_DJ[54] Input 100 kQ pull-up
DRAM_D55 AC25 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[55] Input 100 kQ pull-up
DRAM_D56 AB25 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[56] Input 100 kQ pull-up
DRAM_D57 AA21 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[57] Input 100 kQ pull-up
DRAM_D58 Y25 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[58] Input 100 kQ pull-up
DRAM_D59 Y22 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[59] Input 100 kQ pull-up
DRAM_D6 AB4 NVCC_DRAM DDR ALTO mmdc.DRAM_D[6] Input 100 kQ pull-up
DRAM_D60 AB23 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[60] Input 100 kQ pull-up
DRAM_D61 AA23 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[61] Input 100 kQ pull-up
DRAM_D62 Y23 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[62] Input 100 kQ pull-up
DRAM_D63 w25 NVCC_DRAM DDR ALTO mmdc.DRAM_DI[63] Input 100 kQ pull-up
DRAM_D7 AE4 NVCC_DRAM DDR ALTO mmdc.DRAM_D[7] Input 100 kQ pull-up
DRAM_D8 AD5 NVCC_DRAM DDR ALTO mmdc.DRAM_D[8] Input 100 kQ pull-up
DRAM_D9 AE5 NVCC_DRAM DDR ALTO mmdc.DRAM_D[9] Input 100 kQ pull-up
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Package Information and Contact Assignments

21 x 21 mm, 0.8 mm Pitch Ball Map
Table 102 shows the 21 x 21 mm, 0.8 mm pitch ball map for the . MX 6Solo.

6.1.3

Table 102. 21 x 21 mm, 0.8 mm Pitch Ball Map
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