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Modules List

Table 2. i.MX 6Dual/6Quad Modules List (continued)

Block
Mnemonic

Block Name

Subsystem

Brief Description

WDOG-2
(T2)

Watchdog
(TrustZone)

Timer
Peripherals

The TrustZone Watchdog (TZ WDOG) timer module 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 a 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 TZ WDOG 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 Software.

EIM

NOR-Flash /PSRAM

interface

Connectivity
Peripherals

The EIM NOR-FLASH / PSRAM provides:

* Support 16-bit (in muxed 10 mode only) PSRAM memories (sync and
async operating modes), at slow frequency

e Support 16-bit (in muxed 10 mode only) NOR-Flash memories, at slow
frequency

e Multiple chip selects

XTALOSC

Crystal Oscillator
interface

The XTALOSC module enables connectivity to external crystal oscillator
device. In a typical application use-case, it is used for 24 MHz oscillator.

3.1

Special Signal Considerations

The package contact assignments can be found in Section 6, “Package Information and Contact
Assignments.” Signal descriptions are defined in the i.MX 6Dual/6Quad reference manual
(IMX6DQRM). Special signal consideration information is contained in the Hardware Devel opment
Guidefor i.MX 6Quad, 6Dual, 6DualLite, 6Solo Families of Applications Processors
(IMX6DQBSDLHDG).

3.2

Recommended Connections for Unused Analog Interfaces

The recommended connections for unused anal og interfaces can be found in the section, “Unused analog
interfaces,” of the Hardware Development Guide for i.MX 6Quad, 6Dual, 6DualLite, 6Solo Families of
Applications Processors (IMX6DQ6SDLHDG).
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4.1.3

Operating Ranges

Electrical Characteristics

Table 6 provides the operating ranges of the i.MX 6Dual/6Quad processors.

Table 6. Operating Ranges

Parameter . 1 . 2
Description Symbol Min Typ Max Unit Comment
Run mode: VDD_ARM_IN 1.354 — 15 V  |LDO Output Set Point (VDD_ARM_CAP®) of
LDO enabled VDD_ARM23_IN3 1.225 V minimum for operation up to 852 MHz
or 996 MHz (depending on the device speed
grade).
1.275% | — 15 V  |LDO Output Set Point (VDD_ARM_CAP®) of
1.150 V minimum for operation up to 792 MHz.
1.05% — 1.5 V  |LDO Output Set Point (VDD_ARM_CAP®) of
0.925 V minimum for operation up to 396 MHz.
VDD_SOC_IN® 1.350% — 1.5 V  |264 MHz < VPU < 352 MHz; VDDSOC and
VDDPU LDO outputs (VDD_SOC_CAP and
VDD_PU_CAP) require 1.225 V minimum.
127547 | — 1.5 V |VPU <264 MHz; VDDSOC and VDDPU LDO
outputs (VDD_SOC_CAP and VDD_PU_CAP)
require 1.15 V minimum.
Run mode: VDD_ARM_IN 1.225 — 1.3 V  |LDO bypassed for operation up to 852 MHz or
LDO bypassed® VDD_ARM23_IN® 996 MHz (depending on the device speed
grade).
1.150 — 1.3 V  |LDO bypassed for operation up to 792 MHz.
0.925 — 1.3 V  |LDO bypassed for operation up to 396 MHz.
VDD_SOC_IN® 1.225 — 1.3 V |264 MHz < VPU < 352 MHz
1.15 — 1.3 V |VPU <264 MHz
Standby/DSM mode VDD_ARM_IN 0.9 — 1.3 V |See Table 9, "Stop Mode Current and Power
VDD_ARM23_IN3 Consumption," on page 26.
VDD_SOC_IN 0.9 — 1.3 \'
VDD_HIGH internal VDD_HIGH_IN® 2.7 — 3.3 V  |Must match the range of voltages that the
regulator rechargeable backup battery supports.
Backup battery supply| VDD_SNVS_IN® 2.8 — 3.3 V  |Should be supplied from the same supply as
range VDD_HIGH_IN, if the system does not require
keeping real time and other data on OFF state.
USB supply voltages | USB_OTG_VBUS 4.4 — 5.25 Vv —
USB_H1_VBUS 4.4 — 5.25 Vv —
DDR 1/O supply NVCC_DRAM 1.14 1.2 1.3 V |LPDDR2
1.425 1.5 1.575 V |DDR3
1.283 1.35 1.45 V |DDR3_L
Supply for RGMII I/0 NVCC_RGMII 1.15 — 2.625 V |* 115V —-1.30Vin HSIC 1.2V mode

power group'©

* 1.43V —-1.58Vin RGMII 1.5V mode
* 1.70V-1.90 V in RGMII 1.8 V mode
* 225V -2.625Vin RGMII 2.5 V mode

i.MX 6Dual/6Quad Automotive and Infotainment Applications Processors, Rev. 4, 07/2015
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Electrical Characteristics

I/O DC Parameters

4.6

This section includes the DC parameters of the following /O types:

* General Purpose I/0 (GPIO)
* Double Data Rate I/0 (DDR) for LPDDR2 and DDR3/DDR3L modes

« LVDSI/O
« MLBI/O

NOTE

Theterm ‘OVDD’ in this section refers to the associated supply rail of an
input or output.

4.6.1

1
0-—-

pdat

T ovdd
pmos (Rpu) Voh min
Vol max
W pad /
Predriver
J % A
nmos (Rpd)

Table 21 shows the DC parameters for the clock inputs.
Table 21. XTALI and RTC_XTALI DC Parameters

|4|

ovss

Figure 3. Circuit for Parameters Voh and Vol for 1/0 Cells

XTALI and RTC_XTALI (Clock Inputs) DC Parameters

Parameter Symbol Test Conditions Min Typ Max Unit
XTALLI high-level DC input voltage Vih — 0.8 x NVCC_PLL_OUT | — |NVCC_PLL_OUT| V
XTALI low-level DC input voltage Vil — 0 — 0.2 \
RTC_XTALI high-level DC input Vih — 0.8 — 1.1 \
voltage
RTC_XTALI low-level DC input Vil — 0 — 0.2 \
voltage
Input capacitance Cin Simulated data — 5 — pF
Startup current IxtaLl_sTarTup| Power-on startup for — — 600 uA
0.15msec with a driven
32KHz RTC clock @
1.1V. This current draw
is present even if an
external clock source
directly drives XTALI
DC input current lXTALLDC — —_— —_— 2.5 uA

i.MX 6Dual/6Quad Automotive and Infotainment Applications Processors, Rev. 4, 07/2015

38

Freescale Semiconductor Inc.




Electrical Characteristics

Table 40. EIM Bus Timing Parameters (continued)

ID Parameter Min’ Max' Unit
WE4 | Clock rise to address valid -0.5XtX (k+1)-1.25 -0.5 XtX (k+1) +2.25 ns
WES5 | Clock rise to address invalid 0.5 XtX (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE6 | Clock rise to EIM_CSx_B valid -0.5 XtX (k+1)-1.25 -0.5 Xt X (k+1) + 2.25 ns
WE?7 | Clock rise to EIM_CSx_B invalid 0.5 Xt X (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WES8 | Clock rise to EIM_WE_B valid -0.5 Xt X (k+1)-1.25 -0.5 Xt X (k+1) + 2.25 ns
WE9 | Clock rise to EIM_WE_B invalid 0.5XtX (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE10 | Clock rise to EIM_OE_B valid -0.5 XtX (k+1)-1.25 -0.5 Xt X (k+1) + 2.25 ns
WE11 | Clock rise to EIM_OE_B invalid 0.5XtX (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE12 | Clock rise to EIM_EBx_B valid -0.5 Xt X (k+1) - 1.25 -0.5 Xt X (k+1) + 2.25 ns
WE13 | Clock rise to EIM_EBx_B invalid 0.5 Xt X (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE14 | Clock rise to EIM_LBA_B valid -0.5 Xt X (k+1) - 1.25 -0.5 Xt X (k+1) +2.25 ns
WE15 | Clock rise to EIM_LBA_B invalid 0.5 Xt X (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE16 | Clock rise to output data valid -0.5 Xt X (k+1)-1.25 -0.5 Xt X (k+1) + 2.25 ns
WE17 | Clock rise to output data invalid 0.5XtX (k+1)-1.25 0.5 Xt X (k+1) +2.25 ns
WE18 | Input data setup time to clock rise 2.3 — ns
WE19 | Input data hold time from clock rise 2 — ns
WE20 |EIM_WAIT_B setup time to clock rise 2 — ns
WE21 | EIM_WAIT_B hold time from clock rise 2 — ns

Tk represents register setting BCD value.
2 tis clock period (1/Freq). For 104 MHz, t = 9.165 ns.
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Electrical Characteristics

start of end of
access access
y '
NTou /T
MAXCSO
EIM_CSx_B
EIM_ADDRXxx/ WE31-—» -— - MAE)(D\I/]-A
o Ay, > i ) -
WE32A—~ — WE44
EIM_WE_B
WE4OA*‘
WE39-»
EIM_LBA_B
WE35A—» —{  |=—WE36
EIM_OE_B #\
WE37> |~ —  |=—WE38
EIM_EBx_B
=— MAXCO—»
Figure 19. Asynchronous A/D Muxed Read Access (RWSC = 5)
EIM_CSx_B
WE31— - WE32—» |«
EIM_ADDRXX [| o5t valid Address Address V1 Next Address
EIM_WE_B
WE39— - WE40— |=—
EIM_LBA_B
EIM_OE_B
WE45— WE46— |«
EIM_EBx_B \r
WE42— (=
EIM_DATAXx D(V1)
WE41 — -~

Figure 20. Asynchronous Memory Write Access
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Electrical Characteristics

EIM_CSx_B
~—— WE41A
EIM_ADDRXxx/ el [
1 Addr. V1 D(V1)
EIM_DATAXxx WE42
~—WE32A
WE33—r WE34— |«
EIM_WE_B \l« 4
~—WE40A—~
WE39 » ‘
EIM_LBA_B \ (
EIM_OE_B
WE45— WE46 -
EIM_EBx_B
Figure 21. Asynchronous A/D Muxed Write Access
EIM_CSx_B
EIM_ADDRxx WE3L-—»> = WE32—~  |=—
| Last Valid Address Address V1 Next Address
EIM_WE_B
WE39 — -~ WE40— -
EIM_LBA_B
WE35 — -~— WE36 — -
EIM_OE_B
WE37 — -~ WE38 — -
EIM_EBx_B
WE44
@ ovy -
E|M_DATAXX[07ZOO] WE43
WE48
EIM_DTACK_B
- e

Figure 22. DTACK Mode Read Access (DAP=0)
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Electrical Characteristics

Table 42. DDR3/DDR3L Timing Parameter (continued)

CK =532 MHz
ID Parameter’-2 Symbol Unit
Min Max
DDR4 |DRAM_CSx_B, DRAM_RAS_B, tis 500 — ps

DRAM_CAS_B, DRAM_SDCKEXx,
DRAM_SDWE_B, DRAM_ODTx setup time

DDR5 |DRAM_CSx_B, DRAM_RAS_B, tiH 400 — ps
DRAM_CAS_B, DRAM_SDCKEX,
DRAM_SDWE_B, DRAM_ODTx hold time

DDR6 | Address output setup time tis 500 — ps
DDR7 | Address output hold time tiH 400 — ps

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

Figure 25 showsthe DDR3/DDRS3L write timing diagram. The timing parametersfor this diagram appear
in Table 43.

DRAM_SDCLKx_N

DDR21»|

DRAM_SDQSx_P (output)

DDR17%

DRAM_DATAxx (output) )
i s B (0 O I CO I ED I ED I BN I CD I ED

DDR17 »l |= DDR17 »| |
»| | DDR18 .|| DDR18

Figure 25. DDR3/DDR3L Write Cycle

Table 43. DDR3/DDR3L Write Cycle

CK =532 MHz
ID Parameter’-23 Symbol Unit
Min | Max

DDR17|DRAM_DATAxx and DRAM_DQMx setup time to DRAM_SDQSx_P (differential strobe) tbs 1254 — ps
DDR18|DRAM_DATAxx and DRAM_DQMx hold time to DRAM_SDQSx_P (differential strobe) tDH 150* — ps
DDR21|DRAM_SDQSx_P latching rising transitions to associated clock edges tbass | -0.25 | +0.25 |tCK
DDR22|DRAM_SDQSx_P high level width tbasH | 0.45 | 0.55 |tCK
DDR23|DRAM_SDQSx_P low level width tbasL | 0.45 | 0.55 |tCK

' To receive the reported setup and hold values, write calibration should be performed to locate the DRAM_SDQSx_P in the
middle of DRAM_DATAxx window.

2 All measurements are in reference to Vref level.
8 Measurements were taken using balanced load and 25 Q resistor from outputs to DRAM_VREF
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Table 45. LPDDR2 Timing Parameter

Electrical Characteristics

CK =532 MHz
ID Parameter’-2 Symbol Unit
Min Max

LP1 DRAM_SDCLKx_P clock high-level width tcH 0.45 0.55 tck
LP2 DRAM_SDCLKXx_P clock low-level width tcL 0.45 0.55 tck
LP3 DRAM_CSx_B, DRAM_ADDRXxx setup time tis 270 — ps
LP4 DRAM_CSx_B, DRAM_ADDRxx hold time tiH 270 — ps
LP3 DRAM_ADDRXxx setup time tis 230 — ps
LP4 DRAM_ADDRxx hold time tiH 230 — ps

T All measurements are in reference to Vref level.
2 Measurements were completed using balanced load and a 25 Q resistor from outputs to DRAM_VREF.

Figure 28 shows the LPDDR2 write timing diagram. The timing parameters for this diagram appear in

Table 46.

DRAM_SDCLKx_P

DRAM_SDCLKx_N ~ ’

DRAM_SDQSx_P (output)

LP21»] |-

> |« LP18
LP17»| =

LP22

LP17

DRAM_DATAXxx (output) ‘ Dat% Datal .

DRAM_DQMXx (output)

T I 0 i G

LP17

=
»| l<LP18

LP17

>

<

—

i\

>

-1

Figure 28. LPDDR2 Write Cycle

Table 46. LPDDR2 Write Cycle

S
/R Y N W R W

<-P18

oo e
0 GO I D I

LP18
-

CK =532 MHz
ID Parameter’-2:3 Symbol Unit
Min Max
LP17 DRAM_DATAxx and DRAM_DQMx setup time to DRAM_SDQSx_P tbs 235 — ps
(differential strobe)
LP18 DRAM_DATAxx and DRAM_DQMx hold time to DRAM_SDQSx_P tDH 235 — ps
(differential strobe)
LP21 DRAM_SDQSx_P latching rising transitions to associated clock edges tpbass 0.75 1.25 tCK
LP22 DRAM_SDQSx_P high level width tbQsH 0.4 — tCK
LP23 DRAM_SDQSx_P low level width tbQsL 0.4 — tCK
i.MX 6Dual/6Quad Automotive and Infotainment Applications Processors, Rev. 4, 07/2015
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Electrical Characteristics

NAND_DQS ‘T

—

NAND_DATA[7:0] DO

NF30 —p} '<——>: i— NF31

T
—» [ «4—NF31

Figure 38. NAND_DQS/NAND_DQ Read Valid Window

Table 49. Source Synchronous Mode Timing Parameters’

Timing
ID Parameter Symbol T= GPMI Clock Cycle Unit
Min Max
NF18 [NAND_CEx_B access time tCE CE_DELAY xT - 0.79 [see 2] ns
NF19 |[NAND_CEx_B hold time tCH 0.5 x tCK - 0.63 [see 9] ns
NF20 |Command/address NAND_DATAxx setup time tCAS 0.5 xtCK-0.05 ns
NF21 | Command/address NAND_DATAxx hold time tCAH 0.5 xtCK-1.23 ns
NF22 |clock period tCK — ns
NF23 |preamble delay tPRE PRE_DELAY x T - 0.29 [see 2] ns
NF24 |postamble delay tPOST POST_DELAY x T - 0.78 [see ?] ns
NF25 [NAND_CLE and NAND_ALE setup time tCALS 0.5 xtCK - 0.86 ns
NF26 [NAND_CLE and NAND_ALE hold time tCALH 0.5 xtCK - 0.37 ns
NF27 |NAND_CLK to first NAND_DQS latching transition tDQSS T-0.41[see 2] ns
NF28 | Data write setup tDS 0.25 x tCK - 0.35 —
NF29 |Data write hold tDH 0.25 xtCK - 0.85 —
NF30 |[NAND_DQS/NAND_DQ read setup skew tDQSQ — 2.06 —
NF31 [NAND_DQS/NAND_DQ read hold skew tQHS — 1.95 —

The GPMI source synchronous mode output timing can be controlled by the module’s internal registers
GPMI_TIMING2_CE_DELAY, GPMI_TIMING_PREAMBLE_DELAY, GPMI_TIMING2_POST_DELAY. This AC timing depends
on these registers settings. In the table, CE_DELAY/PRE_DELAY/POST_DELAY represents each of these settings.

2 T=tCK (GPMI clock period) -0.075ns (half of maximum p-p jitter).

Figure 38 shows the timing diagram of NAND_DQS/NAND_DATAXx read valid window. For Source
Synchronous mode, the typical value of tDQSQ is 0.85 ns (max) and 1 ns (max) for tQHS at 200MBY/s.
GPMI will sample NAND_DATA[7:0] at both rising and falling edge of adelayed NAND_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 (seethe GPMI chapter of the i.MX
6Dual/6Quad reference manua (IMX6DQRM)). Generally, thetypical delay value of thisregister isequal
to Ox7 which means 1/4 clock cycle delay expected. However, if the board delay islarge enough and
cannot be ignored, the delay value should be made larger to compensate the board delay.
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Electrical Characteristics

4.11.4 Ultra High Speed SD/SDIO/MMC Host Interface (USDHC) AC
Timing

This section describes the electrical information of the uSDHC, which includes SD/eMMC4.3 (Single

Data Rate) timing and eMMC4.4/4.1 (Dual Date Rate) timing.

4.11.41 SD/eMMCA4.3 (Single Data Rate) AC Timing
Figure 45 depicts the timing of SD/eMMCA4.3, and Table 54 lists the SD/eMMCA4.3 timing characteristics.

SD4 >»| |«

SD2 <>

SD1
SD5 -

SDx_CLK ~_7

oosstem o Y _ YOI

T G BATAT NUD

Figure 45. SD/eMMC4.3 Timing

Table 54. SD/eMMC4.3 Interface Timing Specification

ID Parameter Symbols Min Max Unit

Card Input Clock

SD1 | Clock Frequency (Low Speed) fop' 0 400 kHz
Clock Frequency (SD/SDIO Full Speed/High Speed) fpp2 0 25/50 MHz
Clock Frequency (MMC Full Speed/High Speed) fPP3 0 20/52 MHz
Clock Frequency (ldentification Mode) fop 100 400 kHz
SD2 | Clock Low Time twi 7 — ns
SD3 | Clock High Time twH 7 — ns
SD4 | Clock Rise Time trH — 3 ns
SD5 | Clock Fall Time traL — 3 ns

eSDHC Output/Card Inputs SD_CMD, SD_DATAXx (Reference to SDx_CLK)

SD6 | eSDHC Output Delay top -6.6 3.6 ns
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Electrical Characteristics

4.11.4.3 SDR50/SDR104 AC Timing

Figure 47 depicts the timing of SDR50/SDR104, and Table 56 lists the SDR50/SDR104 timing
characteristics.

SD1 |
«——SD2 —>—— SD3 >
| 1
|
|
|

|
|
|
! I i
SD5 “<—>: |
SD4 < 5‘
! |
Output from uSDHC to card ‘ >< : ><
‘ :
< SD6—~ sp7 -
| I |
| |
| |
Input from card to uSDHC ‘ >< >< ><
| |
|
|

; SD8
Figure 47. SDR50/SDR104 Timing

Table 56. SDR50/SDR104 Interface Timing Specification

ID Parameter Symbols Min Max Unit

Card Input Clock

SD1 | Clock Frequency Period toik 4.8 — ns
SD2 |Clock Low Time toL 0.3 xto K 0.7 xtgLk ns
SD2 | Clock High Time tcH 0.3 xto K 0.7 xtgLk ns

uSDHC Output/Card Inputs SD_CMD, SDx_DATAXx in SDR50 (Reference to SDx_CLK)

SD4 | uSDHC Output Delay top -3 1 ns

uSDHC Output/Card Inputs SD_CMD, SDx_DATAx in SDR104 (Reference to SDx_CLK)

sSD5 | uSDHC Output Delay top -1.6 1 ns

uSDHC Input/Card Outputs SD_CMD, SDx_DATAXx in SDR50 (Reference to SDx_CLK)

SDe |uSDHC Input Setup Time tisu 25 — ns

SD7 |uSDHC Input Hold Time tH 1.5 — ns

uSDHC Input/Card Outputs SD_CMD, SDx_DATAXx in SDR104 (Reference to SDx_CLK)'

sp8 | Card Output Data Window toow 0.5 xtcLk - ns

1Data window in SDR100 mode is variable.
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Electrical Characteristics

4.11.13.3 Receiver Real-Time Data Flow

First bit of Last bit of First bit of Last bit of
frame < frame « frame N frame <

DATA X

FLAG X
[ N-bits Frame € N-bits Fram

READY—Q\ —_—
Receivér has ] ¥

detected the start Receiver has captured a

of the Frame complete Frame

Figure 81. Receiver Real-Time Data Flow READY Signal Timing

4.11.13.4 Synchronized Data Flow Transmission with Wake

TX stat A B C D A
€¢——PHY Frame——p! <«€—PHY Frame——)p»
X XOOCX
X0 X
3. First bit
<5 received /
READY i 6/ Receiver —
2. Receiver in active ¥-. 4. Received can no longer
start state frame stored receive
5. Transmitter K
WAKE 1. frransmitter has has no more /|
) data to
ata to transmit .
RX stat A B c : D\_A
A: Sleep state(non-operational) B: Wake-up state C: Active state (full operational) D: Disable State(No communication ability)

Figure 82. Synchronized Data Flow Transmission with WAKE

4.11.13.5 Stream Transmission Mode Frame Transfer

Channel

Payload Data Bits——p»

XX X

DATA

FLAG

<€———Complete N-bits Frame————Jp» € Complete N-bits Fram

READY_—\ /—\ /_

Figure 83. Stream Transmission Mode Frame Transfer (Synchronized Data Flow)
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Electrical Characteristics

Table 77. MLB 256/512 Fs Timing Parameters (continued)

Parameter Symbol Min Max Unit Comment
Bus Hold from MLB_CLK low tmdzh 4 — ns —
Transmitter MLBSIG (MLBDAT) Tdelay — 10.75 — ns

output valid from transition of
MLBCLK (low-to-high)

.
runt pulse can occur on MLB_CLK.

MLB_CLK low/high time includes the pulse width variation.
The MediaLB driver can release the MLB_DATA/MLB_SIG line as soon as MLB_CLK is low; however, the logic state of the

The controller can shut off MLB_CLK to place MedialLB in a low-power state. Depending on the time the clock is shut off, a

final driven bit on the line must remain on the bus for t,q,,. Therefore, coupling must be minimized while meeting the maximum

load capacitance listed.

Ground = 0.0 V; load capacitance = 40 pF; MedialB speed = 1024 Fs; Fs = 48 kHz; all timing
parameters specified from the valid voltage threshold as listed in Table 78; unless otherwise noted.

Table 78. MLB 1024 Fs Timing Parameters

from transition of MLBCLK (low-to-high)

Parameter Symbol Min Max Unit Comment
MLB_CLK Operating Frequency’ ek 45.056 51.2 MHz 1024xfs at 44.0 kHz
1024xfs at 50.0 kHz
MLB_CLK rise time tnekr — 1 ns VL. TOVy
MLB_CLK fall time tmckf —_— 1 ns VIH TO V||_
MLB_CLK low time trckl 6.1 — ns (see ?)
MLB_CLK high time tmekh 9.3 — ns —
MLB_SIG/MLB_DATA receiver input validto |  tygmes 1 — ns —
MLB_CLK falling
MLB_SIG/MLB_DATA receiver input hold tdhmet tmdzh — ns —
from MLB_CLK low
MLB_SIG/MLB_DATA output high tctdz 0 trekd ns (see 9)
impedance from MLB_CLK low
Bus Hold from MLB_CLK low tmdzh 2 — ns —
Transmitter MLBSIG (MLBDAT) output valid | Tdelay — 6 ns —

runt pulse can occur on MLB_CLK.

2 MLB_CLK low/high time includes the pulse width variation.

3 The MediaLB driver can release the MLB_DATA/MLB_SIG line as soon as MLB_CLK 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.

The controller can shut off MLB_CLK to place MedialLB in a low-power state. Depending on the time the clock is shut off, a

Table 79 lists the MedialL B 6-pin interface timing characteristics, and Figure 88 shows the MLB 6-pin

delay, setup, and hold times.

i.MX 6Dual/6Quad Automotive and Infotainment Applications Processors, Rev. 4, 07/2015

122

Freescale Semiconductor Inc.




Electrical Characteristics

4.11.15.1 PCIE_REXT Reference Resistor Connection

The impedance calibration process requires connection of reference resistor 200 Q. 1% precision resistor
on PCIE_REXT padsto ground. It is used for termination impedance calibration.

4.11.16 Pulse Width Modulator (PWM) Timing Parameters

This section describes the el ectrical information of the PWM. The PWM can be programmed to select one
of three clock signalsasits sourcefrequency. The selected clock signal is passed through aprescaler before
being input to the counter. The output is available at the pul se-width modulator output (PWMO) external
pin.

Figure 89 depicts the timing of the PWM, and Table 80 lists the PWM timing parameters.

P1 F2

b L

e
Lyf]

PWMn_OUTJ % %7

Figure 89. PWM Timing

Table 80. PWM Output Timing Parameters

ID Parameter Min Max Unit
— PWM Module Clock Frequency 0 ipg_clk MHz
P1 PWM output pulse width high 15 — ns
P2 PWM output pulse width low 15 — ns

4.11.17 SATA PHY Parameters
This section describes SATA PHY electrical specifications.

4.11.17.1 Transmitter and Receiver Characteristics

The SATA PHY meets or exceeds the electrical compliance requirements defined in the SATA
specifications.
NOTE

Thetablesin the following sections indicate any exceptions to the SATA
specification or aspects of the SATA PHY that exceed the standard, aswell
as provide information about parameters not defined in the standard.

The following subsections provide values obtained from a combination of simulations and silicon
characterization.
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Electrical Characteristics

4.11.23 USB PHY Parameters
This section describes the USB-OTG PHY and the USB Host port PHY parameters.

The USB PHY meetsthe electrical compliance requirements defined in the Universal Serial BusRevision
2.00TG USB Host with the amendments bel ow (On-The-Go and Embedded Host Supplement to the USB
Revision 2.0 Specification is not applicable to Host port).

USB ENGINEERING CHANGE NOTICE

— Title: 5V Short Circuit Withstand Requirement Change

— Appliesto: Universal Serial Bus Specification, Revision 2.0
Erratafor USB Revision 2.0 April 27, 2000 as of 12/7/2000
USB ENGINEERING CHANGE NOTICE

— Title: Pull-up/Pull-down resistors

— Appliesto: Universal Serial Bus Specification, Revision 2.0
USB ENGINEERING CHANGE NOTICE

— Title: Suspend Current Limit Changes

— Appliesto: Universal Serial Bus Specification, Revision 2.0
USB ENGINEERING CHANGE NOTICE

— Title: USB 2.0 Phase Locked SOFs

— Appliesto: Universal Serial Bus Specification, Revision 2.0
On-The-Go and Embedded Host Supplement to the USB Revision 2.0 Specification
— Revision 2.0 plus errata and ecn June 4, 2010

Battery Charging Specification (available from USB-IF)

— Revision 1.2, December 7, 2010

— Portable device only
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Package Information and Contact Assignments

Table 100. 21 x 21 mm Functional Contact Assighments (continued)

Out of Reset Condition’

Ball Name Ball Power Group |Ball Type D“:Lac;.lelt Default Function )
(Reset (Signal Name) Input/Output | Value
Mode)
DRAM_SDBA1 Y15 NVCC_DRAM DDR ALTO DRAM_SDBAT1 Output 0
DRAM_SDBA2 AB12| NVCC_DRAM DDR ALTO DRAM_SDBA2 Output 0
DRAM_SDCKEO | Y11 NVCC_DRAM DDR ALTO DRAM_SDCKEOQ Output 0
DRAM_SDCKE1 |AA11| NVCC_DRAM DDR ALTO DRAM_SDCKE1 Output 0
DRAM_SDCLK_0 |AD15| NVCC_DRAM |DDRCLK| ALTO DRAM_SDCLKO_P Input Hi-Z
DRAM_SDCLK_0_B|AE15| NVCC_DRAM |DDRCLK — DRAM_SDCLKO_N — —
DRAM_SDCLK_1 |AD14| NVCC_DRAM |DDRCLK| ALTO DRAM_SDCLK1_P Input Hi-Z
DRAM_SDCLK_1_B|AE14| NVCC_DRAM |DDRCLK — DRAM_SDCLK1_N — —
DRAM_SDODTO |AC16| NVCC_DRAM DDR ALTO DRAM_ODTO Output 0
DRAM_SDODT1 |AB17| NVCC_DRAM DDR ALTO DRAM_ODTH1 Output
DRAM_SDQSO0 AE3 NVCC_DRAM |[DDRCLK| ALTO DRAM_SDQSO0_P Input Hi-Z
DRAM_SDQS0_B | AD3 | NVCC_DRAM |DDRCLK — DRAM_SDQSO0_N — —
DRAM_SDQSH1 AD6 | NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS1_P Input Hi-Z
DRAM_SDQS1_B | AE6 NVCC_DRAM |DDRCLK — DRAM_SDQS1_N — —
DRAM_SDQS2 AD8 | NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS2_P Input Hi-Z
DRAM_SDQS2_B | AE8 NVCC_DRAM |DDRCLK — DRAM_SDQS2_N — —
DRAM_SDQS3 |AC10| NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS3_P Input Hi-Z
DRAM_SDQS3 B |AB10| NVCC_DRAM |DDRCLK — DRAM_SDQS3_N — —
DRAM_SDQS4 |AD18| NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS4_P Input Hi-Z
DRAM_SDQS4_B |AE18| NVCC_DRAM |DDRCLK — DRAM_SDQS4_N — —
DRAM_SDQS5 |AD20| NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS5_P Input Hi-Z
DRAM_SDQS5_B |AE20| NVCC_DRAM |DDRCLK — DRAM_SDQS5_N — —
DRAM_SDQS6 |AD23| NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS6_P Input Hi-Z
DRAM_SDQS6_B |AE23| NVCC_DRAM |DDRCLK — DRAM_SDQS6_N — —
DRAM_SDQS7 |AA25| NVCC_DRAM |DDRCLK| ALTO DRAM_SDQS7_P Input Hi-Z
DRAM_SDQS7_B |AA24| NVCC_DRAM |DDRCLK — DRAM_SDQS7_N — —
DRAM_SDWE AB16| NVCC_DRAM DDR ALTO DRAM_SDWE_B Output 0
DSI_CLKOM H3 NVCC_MIPI — — DSI_CLK_N — —
DSI_CLKOP H4 NVCC_MIPI — — DSI_CLK_P — —
DSI_DOM G2 NVCC_MIPI — — DSI_DATAO_N — —
DSI_DOP G1 NVCC_MIPI — — DSI_DATAQ_P — —
DSI_D1M H2 NVCC_MIPI — — DSI_DATA1_N — —
DSI_D1P HA1 NVCC_MIPI — — DSI_DATA1_P — —
EIM_A16 H25 NVCC_EIM1 GPIO ALTO EIM_ADDR16 Output 0
EIM_A17 G24 NVCC_EIM1 GPIO ALTO EIM_ADDR17 Output 0
EIM_A18 J22 NVCC_EIM1 GPIO ALTO EIM_ADDR18 Output 0
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Package Information and Contact Assignments

Table 100. 21 x 21 mm Functional Contact Assighments (continued)

Out of Reset Condition’

Ball Name Ball Power Group |Ball Type D“:Lac;.lelt Default Function )
(Reset (Signal Name) Input/Output | Value
Mode)
LVDSO_TX3_P W1 |NVCC_LVDS_2P5| LVDS ALTO LVDSO_TX3_P Input Keeper
LVDS1_CLK_N Y3 |NVCC_LVDS_2P5| LVDS — LVDS1_CLK_N — —
LVDS1_CLK_P Y4 |NVCC_LVDS_2P5| LVDS ALTO LVDS1_CLK_P Input Keeper
LVDS1_TXO0_N Y1 |NVCC_LVDS_2P5| LVDS — LVDS1_TX0_N — —
LVDS1_TX0_P Y2 |NVCC_LVDS_2P5| LVDS ALTO LVDS1_TX0_P Input Keeper
LVDS1_TX1_N AA2 |NVCC_LVDS_2P5| LVDS — LVDS1_TX1_N — —
LVDS1_TX1_P AA1 |NVCC_LVDS_2P5| LVDS ALTO LVDS1_TX1_P Input Keeper
LVDS1_TX2_N AB1 |NVCC_LVDS_2P5| LVDS — LVDS1_TX2_N — —
LVDS1_TX2_P AB2 |NVCC_LVDS_2P5| LVDS ALTO LVDS1_TX2_P Input Keeper
LVDS1_TX3_N AA3 |NVCC_LVDS_2P5| LVDS — LVDS1_TX3_N — —
LVDS1_TX3_P AA4 |NVCC_LVDS_2P5| LVDS ALTO LVDS1_TX3_P Input Keeper
MLB_CN A11 | VDD_HIGH_CAP | LVDS — MLB_CLK_N — —
MLB_CP B11 | VDD_HIGH_CAP | LVDS — MLB_CLK_P — —
MLB_DN B10 | VDD_HIGH_CAP | LVDS — MLB_DATA_N — —
MLB_DP A10 | VDD_HIGH_CAP | LVDS — MLB_DATA_P — —
MLB_SN A9 | VDD_HIGH_CAP | LVDS — MLB_SIG_N — —
MLB_SP B9 | VDD_HIGH_CAP | LVDS — MLB_SIG_P — —
NANDF_ALE A16 | NVCC_NANDF GPIO ALT5 GPIO6_1008 Input PU (100K)
NANDF_CLE C15 | NVCC_NANDF GPIO ALT5 GPIO6_1007 Input U (100K)
NANDF_CSO0 F15 | NVCC_NANDF GPIO ALT5 GPIO6_l1011 Input PU (100K)
NANDF_CS1 C16 | NVCC_NANDF GPIO ALT5 GPIO6_1014 Input U (100K)
NANDF_CS2 A17 | NVCC_NANDF GPIO ALT5 GPIO6_l1015 Input PU (100K)
NANDF_CSS3 D16 | NVCC_NANDF GPIO ALT5 GPIO6_1016 Input PU (100K)
NANDF_DO A18 | NVCC_NANDF GPIO ALT5 GPI102_1000 Input PU (100K)
NANDF_D1 C17 | NVCC_NANDF GPIO ALT5 GPI102_1001 Input PU (100K)
NANDF_D2 F16 | NVCC_NANDF GPIO ALT5 GPI02_1002 Input PU (100K)
NANDF_D3 D17 | NVCC_NANDF GPIO ALT5 GP102_1003 Input PU (100K)
NANDF_D4 A19 | NVCC_NANDF GPIO ALT5 GPI102_1004 Input PU (100K)
NANDF_D5 B18 | NVCC_NANDF GPIO ALT5 GPI102_1005 Input PU (100K)
NANDF_D6 E17 | NVCC_NANDF GPIO ALT5 GPI02_1006 Input PU (100K)
NANDF_D7 C18 | NVCC_NANDF GPIO ALT5 GP102_1007 Input PU (100K)
NANDF_RBO B16 | NVCC_NANDF GPIO ALT5 GPIO6_1010 Input PU (100K)
NANDF_WP_B E15 | NVCC_NANDF GPIO ALT5 GPIO6_1009 Input PU (100K)
ONOFF D12 | VDD_SNVS_IN GPIO — SRC_ONOFF Input PU (100K)
PCIE_RXM B1 PCIE_VPH — — PCIE_RX_N — —
PCIE_RXP B2 PCIE_VPH — — PCIE_RX_P — —
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Package Information and Contact Assignments

Table 100. 21 x 21 mm Functional Contact Assighments (continued)

Out of Reset Condition’

Ball Name Ball Power Group |Ball Type D,\::;l;lt Default Function 9
(Reset (Signal Name) Input/Output | Value
Mode)
SD3_CLK D14 NVCC_SD3 GPIO ALT5 GPIO7_1003 Input PU (100K)
SD3_CMD B13 NVCC_SD3 GPIO ALT5 GPIO7_1002 Input PU (100K)
SD3_DATO E14 NVCC_SD3 GPIO ALT5 GPIO7_1004 Input PU (100K)
SD3_DAT1 F14 NVCC_SD3 GPIO ALT5 GPIO7_1005 Input PU (100K)
SD3_DAT2 A15 NVCC_SD3 GPIO ALT5 GPIO7_1006 Input PU (100K)
SD3_DAT3 B15 NVCC_SD3 GPIO ALT5 GPIO7_1007 Input PU (100K)
SD3_DAT4 D13 NVCC_SD3 GPIO ALT5 GPIO7_1001 Input PU (100K)
SD3_DAT5 C13 NVCC_SD3 GPIO ALT5 GPIO7_1000 Input PU (100K)
SD3_DAT6 E13 NVCC_SD3 GPIO ALT5 GPIO6_1018 Input PU (100K)
SD3_DAT7 F13 NVCC_SD3 GPIO ALT5 GPIO6_l017 Input PU (100K)
SD3_RST D15 NVCC_SD3 GPIO ALT5 GPIO7_1008 Input PU (100K)
SD4_CLK E16 | NVCC_NANDF GPIO ALT5 GPIO7_1010 Input PU (100K)
SD4_CMD B17 | NVCC_NANDF GPIO ALT5 GPIO7_1009 Input PU (100K)
SD4_DATO D18 | NVCC_NANDF GPIO ALT5 GPI02_1008 Input PU (100K)
SD4_DAT1 B19 | NVCC_NANDF GPIO ALT5 GPI102_1009 Input PU (100K)
SD4_DAT2 F17 | NVCC_NANDF GPIO ALT5 GPIO2_1010 Input PU (100K)
SD4_DAT3 A20 | NVCC_NANDF GPIO ALT5 GPIO2_1011 Input PU (100K)
SD4_DAT4 E18 | NVCC_NANDF GPIO ALT5 GPIO2_l1012 Input PU (100K)
SD4_DAT5 C19 | NVCC_NANDF GPIO ALT5 GPI02_1013 Input PU (100K)
SD4_DAT6 B20 | NVCC_NANDF GPIO ALT5 GPIO2_1014 Input PU (100K)
SD4_DAT7 D19 | NVCC_NANDF GPIO ALT5 GPIO2_1015 Input PU (100K)
TAMPER E11 | VDD_SNVS_IN GPIO ALTO SNVS_TAMPER Input PD (100K)
TEST_MODE E12 | VDD_SNVS_IN — — TCU_TEST_MODE Input PD (100K)
USB_H1_DN F10 | VDD_USB_CAP — — USB_H1_DN — —
USB_H1_DP E10 | VDD_USB_CAP — — USB_H1_DP — —
USB_OTG_CHD_B | B8 | VDD_USB_CAP — — USB_OTG_CHD_B — —
USB_OTG_DN B6 | VDD_USB_CAP — — USB_OTG_DN — —
USB_OTG_DP A6 | VDD_USB_CAP — — USB_OTG_DP — —
XTALI A7 NVCC_PLL — — XTALI — —
XTALO B7 NVCC_PLL — — XTALO — —

' The state immediately after reset and before ROM firmware or software has executed.
2 Variance of the pull-up and pull-down strengths are shown in the tables as follows:
e Table 22, "GPIO I/0 DC Parameters," on page 39.
* Table 23, "LPDDR2 I/0O DC Electrical Parameters," on page 40

* Table 24, "DDR3/DDRS3L I/0O DC Electrical Parameters," on page 40
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3 ENET_REF_CLK is used as a clock source for MIl and RGMII modes only. RMII mode uses either GPIO_16 or RGMII_TX_CTL
as a clock source. For more information on these clocks, see the device Reference Manual and the Hardware Development
Guide for i.MX 6Quad, 6Dual, 6DuallLite, 6Solo Families of Applications Processors (IMX6DQ6SDLHDG).

For most of the signals, the state during reset is same as the state after reset, given in Out of Reset
Condition column of Table 100. However, there are few signalsfor which the state during reset is different
from the state after reset. These signals along with their state during reset are given in Table 101.

Table 101. Signals with Differing Before Reset and After Reset States

Before Reset State
Ball Name
Input/Output Value

EIM_A16 Input PD (100K)
EIM_A17 Input PD (100K)
EIM_A18 Input PD (100K)
EIM_A19 Input PD (100K)
EIM_A20 Input PD (100K)
EIM_A21 Input PD (100K)
EIM_A22 Input PD (100K)
EIM_A23 Input PD (100K)
EIM_A24 Input PD (100K)
EIM_A25 Input PD (100K)
EIM_DAO Input PD (100K)
EIM_DA1 Input PD (100K)
EIM_DA2 Input PD (100K)
EIM_DA3 Input PD (100K)
EIM_DA4 Input PD (100K)
EIM_DA5 Input PD (100K)
EIM_DA6 Input PD (100K)
EIM_DA7 Input PD (100K)
EIM_DA8 Input PD (100K)
EIM_DA9 Input PD (100K)
EIM_DA10 Input PD (100K)
EIM_DA11 Input PD (100K)
EIM_DA12 Input PD (100K)
EIM_DA13 Input PD (100K)
EIM_DA14 Input PD (100K)
EIM_DA15 Input PD (100K)
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Revision History

Table 103. i.MX 6Dual/6Quad Data Sheet Document Revision History (continued)

Rev.
Number

Date

Substantive Change(s)

Rev. 3

02/2014

Updates throughout for Silicon revision D, include:

- Figure 1 Part number nomenclature diagram.

- Example Orderable Part Number tables, Table 1

Feature description for Miscellaneous IPs and interfaces; SSI and ESAL.

Table 2, UART 1-5 description change: programmable baud rate up to 5 MHz.

Table 2, uSDHC 1-4 description change: including SDXC cards up to 2 TB.

Table 6, operating range for Run mode: LDO bypassed, minimum value corrected to 1.150 V.

Table 6, table footnotes, added LDO enabled mode footnote for internal LDO output set points.
Table 61, added table footnote to the Comment heading in the Comment column.

Removed table “On-Chip LDOs and their On-Chip Loads.”

Section 4.1.4, External Clock Sources; added Note, “The internal RTC oscillator does not ...".
Section 4.1.5, reworded second paragraph about the power management IC to explain that a robust
thermal design is required for the increased system power dissipation.

Table 8, Maximum Supply Currents: NVCC_RGMII Condition value changed to N=6.

Table 8, Maximum Supply currents: Added row; NVCC_LVDS2P5

Section 4.2.1 Power-Up Sequence: reworded third bulleted item regarding POR control.

Section 4.2.1 Power-Up Sequence: removed Note.

Section 4.5.2 OSC32K, second paragraph reworded to describe OSC32K automatic switching.
Section 4.5.2 OSC32K, added Note following second paragraph to caution use of internal oscillator use.
Table 21 XTALI and RTC_XTALI DC parameters; changed RTC_XTALI Vih minimum value to 0.8.
Table 21 XTALI and RTC_XTALI DC parameters; changed RTC_XTALI Vih maximum value to 1.1.
Table 37 Reset Timing Parameters; removed footnote.

Section 4.9.3 External Interface Module; enhanced wording to first paragraph to describe operating
frequency for data transfers, and to explain register settings are valid for entire range of frequencies.
Table 40. EIM Bus Timing Parameters; reworded footnotes for clarity.

Table 41. EIM Asynchronous Timing Parameters; removed comment from the Max heading cell.
Table 41. EIM Asynchronous Timing Parameters; reworded footnote 2 for clarity.

Table 61. RMII Signal Timing; parameter M19 Max value relaxed to 13.5 ns.

Table 77. MLB 256/512 Fs Timing Parameters; added last row for MLBSIG (MLBDAT).

Table 78. MLB 1024 Fs Timing Parameters; added last row for MLBSIG (MLBDAT).

Table 100. Corrected the ALT5 Default Function names.

Figure 106 and Figure 107 21 x 21 mm Lidded Package; updated drawing (Rev D).

Rev. 2.3

07/26
/2013

Table 100, 21 x 21Functional Contact Assignments:

Restored NANDF_WP_B row and description.

System Timing Parameters Table 37, Reset timing parameter, CC1 description clarified, change from:
"Duration of SRC_POR_B to be qualified as valid (input slope <=5 ns)" to:

"Duration of SRC_POR_B to be qualified as valid"

and added a footnote to the parameter with the following text:

"SRC_POR_B rise and fall times must be 5 ns or less."

This change was made for clarity and does not represent a specification change.

Rev. 2.2

07/2013

Editor corrections to revision history links. No technical content changes.

Rev. 2.1

07/2013

Figure 1, Changed temperature references from Consumer to Commercial.

Table 100, 21 x 21Functional Contact Assignments:

—Removed rows: DRAM_VREF, HDMI_DDCCEC, and HDMI_REF.

—Due to a typographical error in revision 2.0, the ball names for rows EIM_DA2 through EIM_DA15 were
ordered incorrectly. This has been corrected in revision 2.1. The ball map is correct in both revision 2.0
and 2.1.
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