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3 Modules List

Modules List

The 1.MX 6Dual/6Quad processors contain a variety of digital and analog modules. Table 2 describes these

modules in alphabetical order.

Table 2. i.MX 6Dual/6Quad Modules List

Block . Block Name Subsystem Brief Description
Mnemonic
512x8 Fuse |Electrical Fuse Array | Security Electrical Fuse Array. Enables to setup Boot Modes, Security Levels,
Box Security Keys, and many other system parameters.
The i.MX 6Dual/6Quad processors consist of 512x8-bit fuse box
accessible through OCOTP_CTRL interface.
APBH-DMA | NAND Flash and System DMA controller used for GPMI2 operation
BCH ECC DMA Control
Controller Peripherals
ARM ARM Platform ARM The ARM Cortex-A9 platform consists of 4x (four) Cortex-A9 cores
version r2p10 and associated sub-blocks, including Level 2 Cache
Controller, SCU (Snoop Control Unit), GIC (General Interrupt
Controller), private timers, Watchdog, and CoreSight debug modules.
ASRC Asynchronous Multimedia The Asynchronous Sample Rate Converter (ASRC) converts the
Sample Rate Peripherals | sampling rate of a signal associated to an input clock into a signal
Converter associated to a different output clock. The ASRC supports concurrent
sample rate conversion of up to 10 channels of about -120dB THD+N.
The sample rate conversion of each channel is associated to a pair of
incoming and outgoing sampling rates. The ASRC supports up to three
sampling rate pairs.
AUDMUX Digital Audio Mux Multimedia The AUDMUX is a programmable interconnect for voice, audio, and
Peripherals | synchronous data routing between host serial interfaces (for example,
SSI1, SSI2, and SSI3) and peripheral serial interfaces (audio and voice
codecs). The AUDMUX has seven ports with identical functionality and
programming models. A desired connectivity is achieved by configuring
two or more AUDMUX ports.
BCH40 Binary-BCH ECC System The BCH40 module provides up to 40-bit ECC encryption/decryption for
Processor Control NAND Flash controller (GPMI)
Peripherals
CAAM Cryptographic Security CAAM is a cryptographic accelerator and assurance module. CAAM
Accelerator and implements several encryption and hashing functions, a run-time
Assurance Module integrity checker, and a Pseudo Random Number Generator (PRNG).
The pseudo random number generator is certified by Cryptographic
Algorithm Validation Program (CAVP) of National Institute of Standards
and Technology (NIST). Its DRBG validation number is 94 and its SHS
validation number is 1455.
CAAM also implements a Secure Memory mechanism. In i.MX
6Dual/6Quad processors, the security memory provided is 16 KB.
CCM Clock Control Clocks, These modules are responsible for clock and reset distribution in the
GPC Module, Global Resets, and |system, and also for the system power management.
SRC Power Controller, Power
System Reset Control

Controller
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Electrical Characteristics

4.8.2 DDR I/O Output Buffer Inpedance

The LPDDR?2 interface fully complies with JESD209-2B LPDDR?2 JEDEC standard release June, 2009.
The DDR3 interface fully complies with JESD79-3D DDR3 JEDEC standard release April, 2008.

Table 33 shows DDR /O output buffer impedance of .MX 6Dual/6Quad processors.
Table 33. DDR I/0 Output Buffer Impedance

Typical
Parameter Symbol Test Conditions NVCC_DRAM=1.5V | NVCC_DRAM=1.2V | Unit
(DDR3) (LPDDR2)
DDR_SEL=11 DDR_SEL=10
Drive Strength (DSE) =

000 Hi-Z Hi-Z
001 240 240

Output Driver 010 120 120

Impedance Rdrv 011 80 80 Q
100 60 60
101 48 48
110 40 40
111 34 34

Note:

1. Output driver impedance is controlled across PVTs using ZQ calibration procedure.
2. Calibration is done against 240 W external reference resistor.

3. Output driver impedance deviation (calibration accuracy) is +5% (max/min impedance) across PVTs.

4.8.3 LVDS I/O Output Buffer Impedance

The LVDS interface complies with TIA/EIA 644-A standard. See, TIA/EIA STANDARD 644-A,
“Electrical Characteristics of Low Voltage Differential Signaling (LVDS) Interface Circuits” for details.

4.9 System Modules Timing
This section contains the timing and electrical parameters for the modules in each .MX 6Dual/6Quad

Processor.

4.9.1 Reset Timings Parameters

Figure 8 shows the reset timing and Table 34 lists the timing parameters.

POR_B
(Input) —

= CCl1 >

Figure 8. Reset Timing Diagram
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Electrical Characteristics

4.9.3.3 General EIM Timing-Synchronous Mode

Figure 10, Figure 11, and Table 38 specify the timings related to the EIM module. All EIM output control
signals may be asserted and deasserted by an internal clock synchronized to the BCLK rising edge
according to corresponding assertion/negation control fields.

WE2
BOLK q T ..\ WE3 \
-———————
WE4 -— WE1 — [~ WE5
Address (O
WE6 - — <« WE7
CSx B — /
WES8 —» - o < WE9
WE B /
WE10— - — - WET1
OEB — T /
] WE12-» - . ~ WE13
BEy_B /
WE14 —» - — < WE15
ADV B — T /7
WE16 -] - — [~ WE17

Figure 10. EIM Output Timing Diagram

BCLK / \ Ny

WE18
Input Data

WE20
WAIT_B

— = WEI9

—

e WE21

i/_
L

-

Figure 11. EIM Input Timing Diagram

4.9.3.4 Examples of EIM Synchronous Accesses

Table 38. EIM Bus Timing Parameters

ID Parameter

Min'

Max' Unit

WE1 |BCLK cycle time?

t(k+1)

WE2 | BCLK high level width

0.4*t*(k+1)
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CSx_B
ADDR | Last Valid Address Address V1 Next Address
WE33—> < WE34 > |~
WE_B
WE39—> < WE40—> |<—
ADV_B
OE_B
WE45— WE46—»> |«
BEy_B \r
WE42—» =
DATA D(V1)
WE41 —> < WE48
1 \
DTACK -
WE47 — -
Figure 21. DTACK Write Access (DAP=0)
Table 39. EIM Asynchronous Timing Parameters Table Relative Chip Select
Determination by Max
Ref No. Parameter Synchronous measured Min (If 132 MHz is Unit
parameters1 supported by SoC)
WES31 CSx_B valid to Address Valid WE4 - WE6 - CSA? — 3-CSA ns
WE32 |Address Invalid to CSx_B WE?7 - WE5 - CSN® — 3-CSN ns
invalid
WE32A | CSx_B valid to Address Invalid | t* + WE4 - WE7 + (ADVN5 + -3 + (ADVN + — ns
(muxed ADVA® + 1 - CSA) ADVA + 1 - CSA)
A/D)
WE33 |CSx_B Valid to WE_B Valid WES8 - WE6 + (WEA - WCSA) — 3+ (WEA - WCSA) ns
WE34 |WE_B Invalid to CSx_B Invalid | WE7 - WE9 + (WEN - WCSN) — 3 - (WEN_WCSN) ns
WE35 |CSx_B Valid to OE_B Valid WE10 - WE6 + (OEA - RCSA) — 3 + (OEA - RCSA) ns
WE35A | CSx_B Valid to OE_B Valid WE10 - WE6 + (OEA + RADVN -3 + (OEA + 3+ (OEA + ns
(muxed + RADVA + ADH + 1 - RCSA) | RADVN+RADVA+ | RADVN+RADVA+AD
A/D) ADH+1-RCSA) H+1-RCSA)
WE36 |OE_B Invalid to CSx_B Invalid | WE7 - WE11 + (OEN - RCSN) — 3 - (OEN - RCSN) ns
WE37 |CSx_B Valid to BEy_B Valid WE12 - WEG6 + (RBEA - RCSA) — 3 + (RBEA - RCSA) ns
(Read access)
WES38 BEy_B Invalidto CSx_B Invalid | WE7 - WE13 + (RBEN - RCSN) — 3 - (RBEN- RCSN) ns
(Read access)
WE39 |CSx_B Valid to ADV_B Valid WE14 - WE6 + (ADVA - CSA) — 3 + (ADVA - CSA) ns
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4.9.4.2 LPDDR2 Parameters

Figure 25 shows the LPDDR?2 basic timing diagram. The timing parameters for this diagram appear in
Table 43.

| | !<—LP1
CS ﬁ > H Lbs I +: :<—LP2 :
- [ ; :
CKE I | r »* |<— LP3
|LPz_t>| e |<—Lli3 : |
CA l )K | )L |
I I "
LP3 3 :4— : ->: | LDz :
Figure 25. LPDDR2 Command and Address Timing Diagram
Table 43. LPDDR2 Timing Parameter
CK =532 MHz
ID Parameter Symbol Unit
Min Max
LP1 | SDRAM clock high-level width tcH 0.45 0.55 tok
LP2 SDRAM clock low-level width tcL 0.45 0.55 tck
LP3 CS, CKE setup time tis 270 — ps
LP4 CS, CKE hold time tiH 270 — ps
LP3 CA setup time tis 230 — ps
LP4 CA hold time tiH 230 — ps

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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CLE |
= S
\ NF14 |
| : NF15 |
, NF13 | |
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NF12 K | |
|
10[7:0] | 1 Data from NF Dm
| ! '
Figure 32. Read Data Latch Cycle Timing Diagram (EDO Mode)
Table 46. Asynchronous Mode Timing Parameters’
- Example Timing for
Timing
2 GPMI Clock = 100 MHz
ID Parameter Symbol T = GPMI Clock Cycle T= 10ns Unit
Min. Max. Min. Max.
NF1 CLE setup time tCLS (A83+1 )T — 10 — ns
NF2 CLE hold time tCLH (DH+1)*T — 20 — ns
NF3 CEn setup time tCS (AS+1)*T — 10 — ns
NF4 |CE hold time tCH (DH+1)*T — 20 — ns
NF5  |WE pulse width twP DS*T 10 ns
NF6 ALE setup time tALS (AS+1)*T — 10 — ns
NF7 ALE hold time tALH (DH+1)*T — 20 — ns
NF8 Data setup time tDS DS*T — 10 — ns
NF9 Data hold time tDH DH*T — 10 — ns
NF10  |Write cycle time tWC (DS+DH)*T 20 ns
NF11  |WE hold time tWH DH*T 10 ns
NF12 |Ready to RE low tRR (AS+1)*T — 10 — ns
NF13 |RE pulse width tRP DS*T — 10 — ns
NF14 READ cycle time tRC (DS+DH)*T — 20 — ns
NF15 |RE high hold time tREH DH*T 10 — ns
NF16 |Data setup on read tDSR N/A 10 — ns
NF17 Data hold on read tDHR N/A 10 — ns
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< NF19
NF18_
CE_N ~ g
NF2 NF26
CLE 5 4 >
NF23 NF24
ALE - NF25 ] -« >
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W/R# | NF27
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DQS
output
enable
DQ[7:0]
Output
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Figure 34. Source Synchronous Mode Data Write Timing Diagram
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Table 47. Source Synchronous Mode Timing Parameters’

Electrical Characteristics

Timing
ID Parameter Symbol T= GPMI Clock Cycle Unit
Min. Max.
NF18 |CE# access time tCE CE_DELAY*tCK — ns
NF19 CE# hold time tCH 0.5 *tCK — ns
NF20 |Command/address DQ setup time tCAS 0.5%CK — ns
NF21 Command/address DQ hold time tCAH 0.51CK — ns
NF22 |clock period tCK 5 - ns
NF23 preamble delay tPRE PRE_DELAY*tCK — ns
NF24 |postamble delay tPOST POST_DELAY*tCK — ns
NF25 |CLE and ALE setup time tCALS 0.5*tCK — ns
NF26 CLE and ALE hold time tCALH 0.5*tCK — ns
NF27 |Data input to first DQS latching transition tDQSS tCK — ns

' GPMI’'s Source sync mode output timing could be controlled by module’s internal register, say GPMI_TIMING2_CE_DELAY,
GPMI_TIMING_PREAMBLE_DELAY, 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.

Figure 36 shows the timing diagram of DQS/DQ read valid window. For Source Synchronous mode, the
typical value of tDQSQ is 0.85 ns (max) and 1 ns (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 .MX 6Dual/6Quad 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.
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Electrical Characteristics
4.11.4 Ultra High Speed SD/SDIO/MMC Host Interface (uUSDHC) AC
Timing
This section describes the electrical information of the uSDHC, which includes SD/eMMC4.3 (Single
Data Rate) timing and eMMC4.4 (Dual Date Rate) timing.

4.11.41 SD/eMMCA4.3 (Single Data Rate) AC Timing
Figure 43 depicts the timing of SD/eMMC4.3, and Table 52 lists the SD/eMMC4.3 timing characteristics.

SD4 >| |
SD2 e > SD] —>
SD5 | |<—
SCK _uz
SD3
o 2 > |«
output from uSDHC to card ;2;; ///////////////////// Cm
SD7 | SDS8
CMD (_)i_.f

Figure 43. SD/eMMC4.3 Timing

Table 52. SD/eMMC4.3 Interface Timing Specification

ID Parameter Symbols Min Max Unit

Card Input Clock

SD1 | Clock Frequency (Low Speed) fpp! 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 Ty — 3 ns
SD5 | Clock Fall Time trHL — 3 ns

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

SD6 | eSDHC Output Delay top -6.6 3.6 ns
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Table 66. Video Signal Cross-Reference (continued)

i.MX 6Dual/6Quad 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_DAT22 DAT[22] — — R[6] — — — |—
DISPx_DAT23 DAT[23] — — R[7] — — — |—
DIx_DISP_CLK PixCLK —
DIx_PIN1 — May be required for anti-tearing
DIx_PIN2 HSYNC —
DIx_PIN3 VSYNC VSYNC out
DIx_PIN4 — Additional frame/row synchronous
signals with programmable timing
DIx_PIN5 —
DIx_PIN6 —
DIx_PIN7 —
DIx_PIN8 —
DIx_D0_CS — —
DIx_D1_CS — Alternate mode of PWM output for
contrast or brightness control
DIx_PIN11 — —
DIx_PIN12 — —
DIx_PIN13 — Register select signal
DIx_PIN14 — Optional RS2
DIx_PIN15 DRDY/DV Data validation/blank, data enable
Dix_PIN16 — Additional data synchronous
signals with programmable
Dix_PIN17 Q features/timing

1

Signal mapping (both data and control/synchronization) is flexible. The table provides examples.

2 This mode works in compliance with recommendation ITU-R BT.656. The timing reference signals (frame start, frame end, line
start, and line end) are embedded in the 8-bit data bus. Only video data is supported, transmission of non-video related data
during blanking intervals is not supported.
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Electrical Characteristics

4.11.10.6.3 TFT Panel Sync Pulse Timing Diagrams

Figure 68 depicts the horizontal timing (timing of one line), including both the horizontal sync pulse and
the data. All the parameters shown in the figure are programmable. All controls are started by
corresponding internal events—Ilocal start points. The timing diagrams correspond to inverse polarity of
the IPP_DISP_CLK signal and active-low polarity of the HSYNC, VSYNC, and DRDY signals.

1P130 P7
-t

-
1PSo 1PSo 1§ 1P5
o M\NMWMMUMNMW
IPP_DISP_CLK \ N \ N N . /—\J\\r_
: \\ ! \

vSYNC | \ / : .

HSYNC 3 : ) ; Ny
i \ 5 -
DO DI (/ Dn x {

1P9 1P9o 1P10
-

DRDY

IPP_DATA . )g

2N

1P6

local start point I

local start point
_ local start point

Figure 68. TFT Panels Timing Diagram—Horizontal Sync Pulse

Figure 69 depicts the vertical timing (timing of one frame). All parameters shown in the figure are
programmable.

IP13 Start of frame End of frame
y v

A\ A\ A\
VSYNC —\ \\\\ / \\ \\ \y \
S VA VA Ve VA VA VARV
DRDY A% a\ \ Y\ 2\

1IP11
- 1P12 -

Figure 69. TFT Panels Timing Diagram—Vertical Sync Pulse
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Table 67 shows timing characteristics of signals presented in Figure 68 and Figure 69.

Table 67. Synchronous Display Interface Timing Characteristics (Pixel Level)

Parameter

Symbol

Value

Description

Unit

IP5

Display interface clock period

Tdicp

("

Display interface clock. IPP_DISP_CLK

ns

IP6

Display pixel clock period

Tdpcp

DISP_CLK_PER_PIXEL
X Tdicp

Time of translation of one pixel to display,
DISP_CLK_PER_PIXEL—number of pixel
components in one pixel (1.n). The
DISP_CLK_PER_PIXEL is virtual
parameter to define display pixel clock
period.

The DISP_CLK_PER_PIXEL is received by
DC/DI one access division to n
components.

ns

IP7

Screen width time

Tsw

(SCREEN_WIDTH)
X Tdicp

SCREEN_WIDTH—screen width in,
interface clocks. horizontal blanking
included.

The SCREEN_WIDTH should be built by
suitable DI’s counter?.

ns

IP8

HSYNC width time

Thsw

(HSYNC_WIDTH)

HSYNC_WIDTH—Hsync width in DI_CLK
with 0.5 DI_CLK resolution. Defined by DI’'s
counter.

ns

IP9

Horizontal blank interval 1

Thbi1

BGXP X Tdicp

BGXP—width of a horizontal blanking
before a first active data in a line (in
interface clocks). The BGXP should be built
by suitable DI's counter.

ns

IP10

Horizontal blank interval 2

Thbi2

(SCREEN_WIDTH —
BGXP — FW) X Tdicp

Width a horizontal blanking after a last
active data in a line (in interface clocks)
FW—with of active line in interface clocks.
The FW should be built by suitable DI's
counter.

ns

IP12

Screen height

Tsh

(SCREEN_HEIGHT)
X Tsw

SCREEN_HEIGHT— screen heightin lines
with blanking.

The SCREEN_HEIGHT is a distance
between 2 VSYNCs.

The SCREEN_HEIGHT should be built by
suitable DI’s counter.

ns

IP13

VSYNC width

Tvsw

VSYNC_WIDTH

VSYNC_WIDTH—Vsync width in DI_CLK
with 0.5 DI_CLK resolution. Defined by DI’'s
counter.

ns

IP14

Vertical blank interval 1

Tvbi1

BGYP X Tsw

BGYP—width of first Vertical
blanking interval in line. The BGYP should
be built by suitable DI’s counter.

ns

IP15

Vertical blank interval 2

Tvbi2

(SCREEN_HEIGHT —
BGYP — FH) X Tsw

Width of second vertical blanking interval in
line. The FH should be built by suitable DI's
counter.

ns
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Table 67. Synchronous Display Interface Timing Characteristics (Pixel Level) (continued)

Parameter

Symbol

Value

Description

Unit

IP50

Offset of IPP_DISP_CLK

Todicp

DISP_CLK_OFFSET
X Tdiclk

DISP_CLK_OFFSET—offset of
IPP_DISP_CLK edges from local start
point, in DI_CLKX2

(0.5 DI_CLK Resolution).

Defined by DISP_CLK counter.

ns

IP130

Offset of VSYNC

Tovs

VSYNC_OFFSET
X Tdiclk

VSYNC_OFFSET—offset of Vsync edges
from a local start point, when a Vsync
should be active, in DI_CLKX2

(0.5 DI_CLK Resolution). The
VSYNC_OFFSET should be built by
suitable DI’s counter.

ns

IP8o

Offset of HSYNC

Tohs

HSYNC_OFFSET
X Tdiclk

HSYNC_OFFSET—offset of Hsync edges
from a local start point, when a Hsync
should be active, in DI_CLKX2

(0.5 DI_CLK Resolution). The
HSYNC_OFFSET should be built by
suitable DI’s counter.

ns

IP90

Offset of DRDY

Todrdy

DRDY_OFFSET
X Tdiclk

DRDY_OFFSET—offset of DRDY edges
from a suitable local start point, when a
corresponding data has been set on the
bus, in DI_CLKX2

(0.5 DI_CLK Resolution).

The DRDY_OFFSET should be built by
suitable DI’s counter.

ns

1

T

Display interface clock period immediate value.

DISP_CLK_PERIOD

diclk * "DI_CLK_PERIOD

Tdicp =
P T (ﬂoor[DISP_CLK_PERIOD
diclk DI_CLK_PERIOD

J +054+ 0.5),

DISP_CLK_PERIOD
DI_CLK_PERIOD

DISP_CLK_PERIOD
DI_CLK_PERIOD

for integer

for fractional

DISP_CLK_PERIOD—number of DI_CLK per one Tdicp. Resolution 1/16 of DI_CLK.
DI_CLK_PERIOD—relation of between programing clock frequency and current system clock frequency
Display interface clock period average value.

Tdicp = T

DISP_CLK_PERIOD

diclk DI_CLK_PERIOD

2 DI’s counter can define offset, period and UP/DOWN characteristic of output signal according to programed parameters of the

counter. Same of parameters in the table are not defined by DI’s registers directly (by name), but can be generated by
corresponding DI's counter. The SCREEN_WIDTH is an input value for DI's HSYNC generation counter. The distance

between HSYNCs is a SCREEN_WIDTH.

The maximal accuracy of UP/DOWN edge of controls is:

Accuracy = (O.SXTdiclk)i0.62ns
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Figure 88. Boundary Scan (JTAG) Timing Diagram
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Figure 89. Test Access Port Timing Diagram
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TRST

(Input) \

(Input)
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Figure 90. TRST Timing Diagram

Table 76. JTAG Timing

All Frequencies
ID Parameter!-? Unit
Min Max

SJo TCK frequency of operation 1/(3xTDC)1 0.001 22 MHz
SJ1 TCK cycle time in crystal mode 45 — ns
SJ2 TCK clock pulse width measured at V2 225 — ns
SJ3 TCK rise and fall times — 3 ns
SJ4 Boundary scan input data set-up time 5 — ns
SJ5 Boundary scan input data hold time 24 — ns
SJ6 TCK low to output data valid — 40 ns
SJ7 TCK low to output high impedance — 40 ns
SJ8 TMS, TDI data set-up time 5 — ns
SJ9 TMS, TDI data hold time 25 — ns
SJ10 TCK low to TDO data valid — 44 ns
SJ11 TCK low to TDO high impedance — 44 ns
SJ12 TRST assert time 100 — ns
SJ13 TRST set-up time to TCK low 40 — ns

! Tpc = target frequency of SJC
2 V)1 = mid-point voltage

4.11.18 SPDIF Timing Parameters

The Sony/Philips Digital Interconnect Format (SPDIF) data is sent using the bi-phase marking code. When

encoding, the SPDIF data signal is modulated by a clock that is twice the bit rate of the data signal.

Table 77 and Figure 91 and Figure 92 show SPDIF timing parameters for the Sony/Philips Digital

Interconnect Format (SPDIF), including the timing of the modulating Rx clock (SRCK) for SPDIF in Rx
mode and the timing of the modulating Tx clock (STCLK) for SPDIF in Tx mode.
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Electrical Characteristics

NOTE

* All the timings for the SSI are given for a non-inverted serial clock
polarity (TSCKP/RSCKP = 0) and a non-inverted frame sync
(TFSI/RFSI = 0). If the polarity of the clock and/or the frame sync have
been inverted, all the timing remains valid by inverting the clock signal
STCK/SRCK and/or the frame sync STES/SRFS shown in the tables
and in the figures.

e All timings are on Audiomux Pads when SSI is being used for data
transfer.

e  “Tx” and “Rx” refer to the Transmit and Receive sections of the SSIL.

* The terms, WL and BL, refer to Word Length (WL) and Bit Length
(BL).

* Forinternal Frame Sync operation using external clock, the FS timing is
same as that of Tx Data (for example, during AC97 mode of operation).

4.11.20 UART I/O Configuration and Timing Parameters

4.11.20.1 UART RS-232 I/0 Configuration in Different Modes

The .MX 6Dual/6Quad UART interfaces can serve both as DTE or DCE device. This can be configured
by the DCEDTE control bit (default 0 — DCE mode). Table 83 shows the UART I/O configuration based
on the enabled mode.

Table 83. UART I/O Configuration vs. Mode

DTE Mode DCE Mode
Port
Direction Description Direction Description

RTS Output RTS from DTE to DCE Input RTS from DTE to DCE

CTS Input CTS from DCE to DTE Output CTS from DCE to DTE

DTR Output DTR from DTE to DCE Input DTR from DTE to DCE

DSR Input DSR from DCE to DTE Output DSR from DCE to DTE

DCD Input DCD from DCE to DTE Output DCD from DCE to DTE

RI Input RING from DCE to DTE Output RING from DCE to DTE

TXD_MUX Input Serial data from DCE to DTE Output Serial data from DCE to DTE
RXD_MUX Output Serial data from DTE to DCE Input Serial data from DTE to DCE
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5 Boot Mode Configuration

This section provides information on boot mode configuration pins allocation and boot devices interfaces

allocation.

5.1 Boot Mode Configuration Pins

Table 90 provides boot options, functionality, fuse values, and associated pins. Several input pins are also
sampled at reset and can be used to override fuse values, depending on the value of BT_FUSE_SEL fuse.
The boot option pins are in effect when BT_FUSE_SEL fuse is ‘0’ (cleared, which is the case for an
unblown fuse). For detailed boot mode options configured by the boot mode pins, see the i.MX
6Dual/6Quad Fuse Map document and the System Boot chapter of the .M X 6Dual/6Quad reference

Boot Mode Configuration

manual.
Table 90. Fuses and Associated Pins Used for Boot
Pin Direction at Reset eFuse Name Details
BOOT_MODEH1 Input Boot Mode Selection Boot Mode selection
BOOT_MODEO Input Boot Mode Selection | Boot Mode Selection
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Boot Mode Configuration

Table 90. Fuses and Associated Pins Used for Boot (continued)

Pin Direction at Reset eFuse Name Details
EIM_DAO Input BOOT_CFG1][0] Boot Options, Pin value overrides fuse
settings for BT_FUSE_SEL = ‘0’. Signal

EIM_DA1 Input BOOT_CFG1[1] Configuration as Fuse Override Input at
FIM_DA2 nput BO0T CFGIIZ] | e the boat up configuration during
EIM_DAS3 Input BOOT_CFG1[3] product development. In production, the
EIM_DA4 Input BOOT_CFG1[4] ?uoszts(.:onfiguration can be controlled by
EIM_DA5 Input BOOT_CFG1[5]

EIM_DA6 Input BOOT_CFG1[6]

EIM_DA7 Input BOOT_CFG1[7]

EIM_DAS8 Input BOOT_CFG2[0]

EIM_DA9 Input BOOT_CFG2[1]
EIM_DA10 Input BOOT_CFG2[2]
EIM_DA11 Input BOOT_CFG2[3]
EIM_DA12 Input BOOT_CFG2[4]
EIM_DA13 Input BOOT_CFG2[5]
EIM_DA14 Input BOOT_CFG2[6]
EIM_DA15 Input BOOT_CFG2[7]

EIM_A16 Input BOOT_CFG3[0]

EIM_A17 Input BOOT_CFG3[1]

EIM_A18 Input BOOT_CFG3|[2]

EIM_A19 Input BOOT_CFG3[3]

EIM_A20 Input BOOT_CFG3[4]

EIM_A21 Input BOOT_CFG3[5]

EIM_A22 Input BOOT_CFG3[6]

EIM_A23 Input BOOT_CFG3[7]

EIM_A24 Input BOOT_CFG4[0]
EIM_WAIT Input BOOT_CFG4[1]

EIM_LBA Input BOOT_CFG4[2]

EIM_EBO Input BOOT_CFG4[3]

EIM_EB1 Input BOOT_CFG4[4]

EIM_RW Input BOOT_CFG4[5]

EIM_EB2 Input BOOT_CFG4[6]

EIM_EB3 Input BOOT_CFG4[7]
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Package Information and Contact Assignments

Table 93. 21 x 21 mm Functional Contact Assignments (continued)

Out of Reset Condition'

Ball Name Ball Power Group TB;, ';I(Ie D“:(f;l.:t _
(Reset Default Function Input/Output | Value
Mode)

PMIC_STBY_REQ | Fi1 VDD_SNVS_IN GPIO ALTO ccm_PMIC_VSTBY_REQ Output 0
POR_B C11 VDD_SNVS_IN GPIO ALTO src_POR_B Input PU (100K)
RGMII_RDO Cc24 NVCC_RGMII DDR ALT5 gpio6_GPIO[25] Input PU (100K)
RGMII_RD1 B23 NVCC_RGMII DDR ALT5 gpio6_GPIO[27] Input PU (100K)
RGMII_RD2 B24 NVCC_RGMII DDR ALT5 gpio6_GPIO[28] Input PU (100K)
RGMII_RD3 D23 NVCC_RGMII DDR ALT5 gpio6_GPIO[29] Input PU (100K)
RGMII_RX_CTL D22 NVCC_RGMII DDR ALT5 gpio6_GPIO[24] Input PD (100K)
RGMII_RXC B25 NVCC_RGMII DDR ALT5 gpio6_GPIO[30] Input PD (100K)
RGMII_TDO Cc22 NVCC_RGMII DDR ALT5 gpio6_GPIO[20] Input PU (100K)
RGMII_TD1 F20 NVCC_RGMII DDR ALT5 gpio6_GPIO[21] Input PU (100K)
RGMII_TD2 E21 NVCC_RGMII DDR ALT5 gpio6_GPIO[22] Input PU (100K)
RGMII_TD3 A24 NVCC_RGMII DDR ALT5 gpio6_GPIO[23] Input PU (100K)
RGMII_TX_CTL Cc23 NVCC_RGMII DDR ALT5 gpio6_GPIO[26] Input PD (100K)
RGMII_TXC D21 NVCC_RGMII DDR ALT5 gpio6_GPIO[19] Input PD (100K)

RTC_XTALI D9 | VDD_SNVS_CAP RTC_XTALI — —

RTC_XTALO C9 | VDD_SNVS_CAP RTC_XTALO — —

SATA_RXM Al4 SATA_VPH SATA_RXM — —

SATA_RXP B14 SATA_VPH SATA_RXP — —

SATA_TXM B12 SATA_VPH SATA_TXM — —

SATA_TXP A12 SATA_VPH SATA_TXP — —
SD1_CLK D20 NVCC_SD1 GPIO | ALT5 gpio1_GPIO[20] Input PU (100K)
SD1_CMD B21 NVCC_SD1 GPIO | ALT5 gpio1_GPIO[18] Input PU (100K)
SD1_DATO A21 NVCC_SD1 GPIO ALT5 gpio1_GPIO[16] Input PU (100K)
SD1_DAT1 Cc20 NVCC_SD1 GPIO ALT5 gpio1_GPIO[17] Input PU (100K)
SD1_DAT2 E19 NVCC_SD1 GPIO ALT5 gpio1_GPIO[19] Input PU (100K)
SD1_DAT3 F18 NVCC_SD1 GPIO ALT5 gpio1_GPIO[21] Input PU (100K)
SD2_CLK c21 NVCC_SD2 GPIO | ALT5 gpio1_GPIO[10] Input PU (100K)
SD2_CMD F19 NVCC_SD2 GPIO | ALT5 gpio1_GPIO[11] Input PU (100K)
SD2_DATO A22 NVCC_SD2 GPIO ALT5 gpio1_GPIO[15] Input PU (100K)
SD2_DATH1 E20 NVCC_SD2 GPIO ALT5 gpio1_GPIO[14] Input PU (100K)
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Package Information and Contact Assignments

Table 95. 21 x 21 mm, 0.8 mm Pitch Ball Map (continued)

OXH 1INDYH 91La Wi €2a I3 Z2a Wi vev I3 6LV NI 9LV NI
2ay 1INDY 0ay 1INDY 81a NI 9za wi3 A MUE] LIV NI 0SO NI
L@y oY 71O XL NINDY | a4y lINDY gea w3 €93 I3 82a I3 kev I3
€lva eas 04l IINDY | TLO XY lINDY 2g3 NI vea I3 Sea i3 IAAE]
ano +as 10 eds OXL IINDYH 2al lnoY 21 NI 61Q NI ked I3
91va vas Llva +as M1071as Llvad eas LAl InNDY 02a Wi ked I3
Llva vas Slva vas L1vd ¥Aas Zlva as awo eas anNo Sev NI
Sa 4AaNVN £a 4ANVN 0lva vas v1va vas €lva +as INDY OOAN anNo
ano vas tQ 4ANVN €d 4AaNVN 9a 4ANVN Zlva vas 2ds OOAN dvO Nddaa
094 4ANVN ISO 4ANVN €S0 4ANVN Y10 +vds 2a 4aNvN tdS OOAN NI"D0SaadA
€lva €as 370 4ANVN 184 €as g dM 4ANVN 0SO 4ANVN 4ANVN OOAN anNo
dXd V1vS 1X3Y VIvS Y10 €as 0lva €as Llva €as €4S OOAN NI INHVAaA
awo €as S1lva €as v1va €as 91va €as L1lvad €as dA\ V1VS dvO Wdvaaa
WXL V1VS 03AOW 1009 440NO 3A0OW 1S3l I3A0ONW 1009 HdA VLVS anNo
,d0 a1N g 40d 034 NO OINd H3adINVL O34 A9lS OINd | NI'SANS ddA |dVO €2NdVaadA
Na g1 anNo SNAA IH @SN | dd kH 8sn NQ kH gsn anNo dvO HOIHAAA
dS 81N OTvLX O1H TVLX OLlH |SNgA D10 8SN| dvO 9SNAAA |dVO SANS AdA| NI HODIHAAA
g dHO ©10 9sn OIVNVYdO anNo 1NO T1d OOAN aNo XL1dA 310d anNo
OTvlX N IM10 d 10 anNo aNo HdA 310d dA 310d
Na D10 8sn anNo anNo anNo aNo oal ovir dow ovir
v4 aaa N 210 d 2410 anNo aNo IaL ovir MOL 9ovir
anNo anNo 1X3y 180 noa 1so NOMTO 1SO 1X3y 1sa doM1071sa
dX1 310d SINL DvLr anNo dod 1so dOMT1071SO anNo NOMTO71Sa
dx4d 310d g1SHL DvLr d1a1so ded 1s0 Nea 1so woa isa WiLa 1sa
XY 310d anNo WILa 1SO Wea 1so ded 1so dod 1sd d1a1sd
d ] a E| d D) H
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