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Electrical Characteristics

By default, VDD_DIG_PLL is driven from internal on-die 1.2 V linear regulator (LDO). In this case, there is no need driving this
supply externally. LDO output to VDD_DIG_PLL should be configured by software after power-up to 1.3 V output. A bypass
capacitor of minimal value 22 uF should be connected to this pad in any case whether it is driven internally or externally. Use
of the on-chip LDO is preferred. See i.MX53 System Development User's Guide.

8 By default, the VDD_ANA_PLL is driven from internal on-die 1.8 V linear regulator (LDO). In this case there is no need driving
this supply externally. A bypass capacitor of minimal value 22 uF should be connected to this pad in any case whether it is
driven internally or externally. Use of the on-chip LDO is preferred. See i.MX53 System Development User’s Guide.

After fuses are programmed, Freescale strongly recommends the best practice of reading the fuses to verify that they are
written correctly. In Read mode, VDD_FUSE should be floated or grounded. Tying VDD_FUSE to a positive supply (3.0 V-3.3
V) increases the possibility of inadvertently blowing fuses and is not recommended in read mode.

104t not using the TVE module or other pads in this power domain for the product, the TVDAC_DHVDD and
TVDAC_AHVDDRGB can be kept floating or tied to GND—the recommendation is to float.

" GPIO pad operational at low frequency
2The analog supplies should be isolated in the application design. Use of series inductors is recommended.

13VDD_REG is power supply input for the integrated linear regulators of VDD_ANA_PLL and VDD_DIG_PLL when they are
configured to the internal supply option. VDDR_REG still has to be tied to 2.5 V supply when VDD_ANA_PLL and
VDD_DIG_PLL are configured for external power supply mode although in this case it is not used as supply source.

4 For part number MCIMX535DVV1C, lifetime of 21,900 hours based on 95 °C junction temperature and nominal supply
voltages. For part number MCIMX535DVV2C, lifetime of 4,380 hours at 1.2 GHz frequency and lifetime of 17,520 hours at 1
GHz frequency, based on 95 °C junction temperature and nominal supply voltages.

4.1.4 External Clock Sources

The i.MX53xD device has four external input system clocks, alow frequency (CKIL), a high frequency
(XTAL), and two general purpose CKIH1 and CKIH2 clocks.

The CKIL isused for low-frequency functions. It suppliesthe clock for wake-up circuit, power-down real
time clock operation, and slow system and watch-dog counters. The clock input can be connected to either
externa oscillator or a crystal using internal oscillator amplifier.

The system clock input XTAL is used to generate the main system clock. It suppliesthe PLLs and other
peripherals. The system clock input can be connected to either external oscillator or acrystal using internal
oscillator amplifier.

CKIH1 and CKIH2 provide additional clock source option for peripherals that require specific and
accurate frequencies.

Table 9 shows the interface frequency requirements. See Chapter 1 of i.MX53 System Devel opment
User's Guide (MX53UG) for additional clock and oscillator information.

Table 9. External Input Clock Frequency

Parameter Description Symbol Min Typ Max Unit
CKIL Oscillator’ foki — 32.768%/32.0 — kHz
CKIH1, CKIH2 Operating fokint, | See Table 34, "CAMP Electrical Parameters (CKIH1, MHz
Frequency fokihe | CKIH2)," on page 47
XTAL Oscillator frtal 22 24 27 MHz

! External oscillator or a crystal with internal oscillator amplifier.
2 Recommended nominal frequency 32.768 kHz.
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Electrical Characteristics

4.5.1 GPIO I/0 AC Electrical Characteristics

AC electrical characteristics for GPIO 1/0 in slow and fast modes are presented in the Table 22 and
Table 23, respectively. Note that the fast or Slow 1/0 behavior is determined by the appropriate control bit
inthe IOMUXC control registers.

Table 22. GPIO 1/0 AC Parameters Slow Mode

Parameter Symbol | Test Condition Min Typ Max Unit

Output Pad Transition Times (Max Drive) tr, tf 15 pF — — 1.91/1.52 ns
35 pF 3.07/2.65

Output Pad Transition Times (High Drive) tr, tf 15 pF — — 2.22/1.81 ns
35 pF 3.81/3.42

Output Pad Transition Times (Medium Drive) tr, tf 15 pF — — 2.88/2.42 ns
35 pF 5.43/5.02

Output Pad Transition Times (Low Drive) tr, tf 15 pF — — 4.94/4.50 ns
35 pF 10.55/9.70

Output Pad Slew Rate (Max Drive)' tps 15 pF 0.5/0.65 — — V/ns
35 pF 0.32/0.37

Output Pad Slew Rate (High Drive)1 tps 15 pF 0.43/0.54 — —
35 pF 0.26/0.41

Output Pad Slew Rate (Medium Drive)1 tps 15 pF 0.34/0.41 — —
35 pF 0.18/0.2

Output Pad Slew Rate (Low Drive)1 tps 15 pF 0.20/0.22 — —
35 pF 0.09/0.1

Output Pad di/dt (Max Drive) tdit — — — 30 mA/ns

Output Pad di/dt (High Drive) tdit — — — 23

Output Pad di/dt (Medium drive) tdit — — — 15

Output Pad di/dt (Low drive) tdit — — — 7

Input Transition Times? trm — — — 25 ns

1 tps is measured between VIL to VIH for rising edge and between VIH to VIL for falling edge.
2 Hysteresis mode is recommended for inputs with transition times greater than 25 ns.

Table 23. GPIO 1/0 AC Parameters Fast Mode

Test . .
Parameter Symbol Condition Min Typ Max Unit
Qutput Pad Transition Times (Max Drive) tr, tf 15 pF — — 1.45/1.24 ns
35 pF 2.76/2.54
Qutput Pad Transition Times (High Drive) tr, tf 15 pF — — 1.81/1.59 ns
35 pF 3.57/3.33
Qutput Pad Transition Times (Medium tr, tf 15 pF — — 2.54/2.29 ns
Drive) 35 pF 5.25/5.01
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Electrical Characteristics

2

is the “complementary” input signal. The Minimum value is equal to Vih(ac) - Vil(ac).

indicates the voltage at which differential input signal must cross.

indicates the voltage at which differential output signal must cross.

Table 25 shows the AC parameters for LPDDR2 1/O operating in LPDDR2 mode.
Table 25. LPDDR2 I/O LPDDR2 mode AC Characteristics'

Vid(ac) specifies the input differential voltage | Vir - Vcp | required for switching, where Vir is the “true” input signal and Vcp
The typical value of Vix(ac) is expected to be about 0.5 x OVDD. and Vix(ac) is expected to track variation of OVDD. Vix(ac)

The typical value of Vox(ac) is expected to be about 0.5 x OVDD and Vox(ac) is expected to track variation in OVDD. Vox(ac)

Parameter Symbol Test Condition Min Typ Max Unit
AC input logic high Vih(ac) — Vref + 0.22 — OovDD \"
AC input logic low Vil(ac) — 0 — Vref-0.22 \"
AC differential input high voltage2 Vidh(ac) — 0.44 — — \"
AC differential input low voltage Vidl(ac) — — — 0.44 \"
Input AC differential cross point voltage3 Vix(ac) Relative to OVDD/2 -0.12 — 0.12 \"
Over/undershoot peak Vpeak — — — 0.35 \Y
Over/undershoot area (above OVDD Varea 266 MHz — — 0.6 V-ns
or below OVSS)
Single output slew rate tsr 50 Q to Vref. 5pF load. 1.5 — 3.5 Vins
Drive impedance= 40
Q + 30%
50 Q to Vref. 5 pF 1 — 25
load. Drive
impedance= 60 Q +
30%
Skew between pad rise/fall asymmetry + tskp clk = 266 MHz — — 0.2 ns
skew caused by SSN clk = 400 MHz 0.1

1
2

is the “complementary” input signal. The Minimum value is equal to Vih(ac) - Vil(ac).

indicates the voltage at which differential input signal must cross.

Table 26 showsthe AC parameters for LPDDR2 1/O operating in DDR3 mode.
Table 26. LPDDR2 I/0 DDR3 mode AC Characteristics’

Note that the JEDEC LPDDR2 specification (JESD209_2B) supersedes any specification in this document.
Vid(ac) specifies the input differential voltage | Vir - Vcp | required for switching, where Vir is the “true” input signal and Vcp

The typical value of Vix(ac) is expected to be about 0.5 x OVDD. and Vix(ac) is expected to track variation of OVDD. Vix(ac)

Parameter Symbol | Test Condition Min Typ Max Unit
AC input logic high Vih(ac) — Vref + 0.175 — OvDD \Y
AC input logic low Vil(ac) — 0 — Vref-0.175 \"
AC differential input voltage? Vid(ac) — 0.35 — — %
Input AC differential cross point voltage3 Vix(ac) — Vref - 0.15 — Vref + 0.15 \%
Output AC differential cross point voltage4 Vox(ac) — Vref - 0.15 — Vref + 0.15 \Y
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Electrical Characteristics

Figure 28 and Table 42 show the address and control timing parameters for DDR2 and DDR3.
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Figure 28. DDR SDRAM Address and Control Parameters for DDR2 and DDR3

Table 42. DDR SDRAM Timing Parameter Table' 2

SDCLK = 400 MHz
ID Parameter Symbol Units
Min Max
DDR1 | SDRAM clock high-level width tCH 0.48 0.52 tcK
DDR2 | SDRAM clock low-level width tcL 0.48 0.52 tcK
DDR4 |CS, RAS, CAS, CKE, WE, ODT setup time tis 0.6 — ns
DDR5 |CS, RAS, CAS, CKE, WE, ODT hold time tiH 0.6 — ns
DDR6 | Address output setup time tis 0.6 — ns
DDR7 | Address output hold time tiH 0.6 — ns

Al timings are refer to Vref level cross point.

2 Reference load model is 25 Q resistor from each of the DDR outputs to VDD_REF.
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4.7.4

Electrical Characteristics

Enhanced Secured Digital Host Controller(eSDHCv2/v3) AC timing

This section describes the € ectrical information of the eSDHCv2/v3, which includes SD/eMM C4.3
(Single Data Rate) timing and eMMC4.4 (Dua Date Rate) timing.

4.7.41

SD/eMMC4.3 (Single Data Rate) AC Timing

Figure 36 depicts the timing of SD/eMMCA4.3, and Table 51 liststhe SD/eMM C4.3 timing characteristics.
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Figure 36. SD/eMMC4.3 Timing
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Table 51. 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 trin — 3 ns
SD5 |Clock Fall Time L — 3 ns

eSDHC Output/Card Inputs CMD, DAT (Reference to CLK)
SD6 |eSDHCv2 Output Delay (port 1, 2, and 4) top -3.5 3.5 ns
eSDHCv3 Output Delay (port 3) top -4.5 45 ns
i.MX53xD Applications Processors for Consumer Products, Rev. 6
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Electrical Characteristics

4.7.7.2 Sensor Interface Timings
There are three camera timing modes supported by the |PU.

4.7.7.21 BT.656 and BT.1120 Video Mode

Smart camera sensors, which include imaging processing, usually support video mode transfer. They use
an embedded timing syntax to replace the SENSB_VSYNC and SENSB_HSY NC signals. The timing
syntax is defined by the BT.656/BT.1120 standards.

This operation mode follows the recommendations of ITU BT.656/ ITU BT.1120 specifications. The only
control signal usedis SENSB_PIX_CLK. Start-of-frame and active-line signals are embedded in the data
stream. An active line starts with a SAV code and ends with a EAV code. In some cases, digital blanking
isinsertedin between EAV and SAV code. The CSI decodes and filters out the timing-coding from the data
stream, thus recovering SENSB_V SYNC and SENSB_HSYNC signals for internal use. On BT.656 one

component per cycleisreceived over the SENSB_DATA bus. On BT.1120 two components per cycle are
received over the SENSB_DATA bus.

4.7.7.2.2 Gated Clock Mode

The SENSB_VSYNC, SENSB_HSYNC, and SENSB_PIX_CLK signals are used in this mode. See
Figure 44.

Start of Frame Active Line

\ nth frame n+1th frame
1/ .

SENSB_VSYNC /

SENSB_HSYNC 4‘ —I—‘
senser o | L LU UTUUUTT - JTUHUTHH

1st byte 1st byte

Figure 44. Gated Clock Mode Timing Diagram

A frame startswith arising edgeon SENSB_V SYNC (all thetimings correspond to straight polarity of the
corresponding signals). Then SENSB_HSY NC goes to high and hold for the entire line. Pixel clock is
valid aslong as SENSB_HSYNC is high. Dataislatched at the rising edge of the valid pixel clocks.
SENSB_HSYNC goesto low at the end of line. Pixel clocks then become invalid and the CSI stops
receiving data from the stream. For next line the SENSB_HSY NC timing repeats. For next frame the
SENSB_VSYNC timing repeats.

4.7.7.2.3 Non-Gated Clock Mode

The timing is the same as the gated-clock mode (described in Section 4.7.7.2.2, “Gated Clock Mode,”)
except for the SENSB_HSYNC signal, which is not used (see Figure 45). All incoming pixel clocks are
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Electrical Characteristics

NOTE

Table 61 providesinformation for both the Disp0 and Displ ports. However,
Displ port has reduced pinout depending on IOMUXC configuration and
therefore may not support al the above configurations. See the IOMUXC
table for details.

4.7.7.5 IPU Display Interface Timing

The IPU Display Interface supports two kinds of display accesses: synchronous and asynchronous. There
are two groups of external interface pins to provide synchronous and asynchronous controls accordantly.

4.7.7.5.1 Synchronous Controls

The synchronous control changesits value as afunction of a system or of an external clock. This control
has a permanent period and a permanent wave form.

There are special physical outputs to provide synchronous controls:

* Theipp_disp _clk isadedicated base synchronous signal that is used to generate a base display
(component, pixel) clock for adisplay.

» Theipp_pin_1-ipp_pin_7 are general purpose synchronous pins, that can be used to provide
HSYNC, VSYNC, DRDY or any €else independent signal to adisplay.

ThelPU has asystem of internal binding countersfor internal events (suchasHSYNC/VSY CN and so on)
calculation. Theinternal event (local start point) issynchronized withinternal DI_CLK. A suitable control
starts from the local start point with predefined UP and DOWN values to calculate control’s changing
pointswith half DI_CLK resolution. A full description of the counters system can be found in the |PU
chapter of thei.MX53 Reference Manual.

4.7.7.5.2 Asynchronous Controls

The asynchronous control is a data-oriented signal that changes its value with an output data according to
additional internal flags coming with the data.
There are special physical outputs to provide asynchronous controls, as follows:
* Theipp_d0 csandipp_dl cspins are dedicated to provide chip select signals to two displays.
* Theipp_pin_11-ipp_pin_17 are genera purpose asynchronous pins, that can be used to provide
WR. RD, RS or any other data oriented signal to display.
NOTE

The IPU hasindependent signal generators for asynchronous signals
toggling. When a DI decidesto put a new asynchronous data in the bus, a
new internal start (local start point) is generated. The signals generators
calculate predefined UP and DOWN values to change pins states with half
DI_CLK resolution.

i.MX53xD Applications Processors for Consumer Products, Rev. 6
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Electrical Characteristics

Table 62 shows timing characteristics of signals presented in Figure 48 and Figure 49.

Table 62. 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

Thbit

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

Tvbid

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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Figure 51. TV Encoder Interface Timing Diagram
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Figure 52. Asynchronous Parallel System 80 Interface (Type 1) Timing Diagram
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Electrical Characteristics

4.7.17.2 Parallel Interface (Normal ULPI) Timing

Electrical and timing specifications of Parallel Interface (Normal ULPI) for Host Port2 and Port3 are
presented in the subsequent sections.

Table 101. Signal Definitions — Parallel Interface (Normal ULPI)

Name Direction Signal Description
USB_Clk In Interface clock. All interface signals are synchronous to Clock.
USB_Data[7:0] Bi-directional data bus, driven low by the link during idle. Bus
I/0 o - .
ownership is determined by Dir.
USB_Dir In Direction. Control the direction of the Data bus.
USB_Stp Stop. The link asserts this signal for 1 clock cycle to stop the
Out
data stream currently on the bus.
USB_ Nxt In Next. The PHY asserts this signal to throttle the data.
USB_Clk \ —L —L \ /
us15’¢><+‘ us16e
USB_Dir/Nxt /
Us1s ’4—»4—»‘ us1e
oo X | X
—>| Us17 ’47 —» US17 |e—
USB_Stp
Figure 97. USB Transmit/Receive Waveform in Parallel Mode
Table 102. USB Timing Specification for Normal ULPI Mode
ID Parameter Min Max Unit Condltlon_s /
Reference Signal
usi5s Setup Time (Dir&Nxt in, Data in) 6.0 — ns 10 pF
usS16 Hold Time (Dir&Nxt in, Data in) 0.0 — ns 10 pF
us17 Output Delay Time (Stp out, Data out — 9.0 ns 10 pF
4.7.18 USB PHY Parameters

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

4.7.18.1

USB PHY AC Parameters

Table 103 lists the AC timing parameters for USB PHY.
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Boot Mode Configuration

Table 109. LDO Voltage Regulators Electrical Specifications

Parameter Symbol Min Typ Max Units
VDD_DIG_PLL functional Voltage Vvip_pig_PLL 1.15 1.2 1.3 \
Range’

VDD_ANA_PLL functional VoItage VVDD_ANA_PLL 1.7 1.8 1.95 \Y

Range’

VDD_DIG_PLL and VDD_ANA_PLL — — — +3 %

accuracy

VDD_DIG_PLL power-supply rejection — — -18 — dB

ratio?

VDD_ANA_PLL power-supply rejection — — -15 — dB

ratio?

Output Ccu rrentS IV|D_D|G_PLL+ —_— —_— 125 mA
lvDD_ANA_PLL

' VDD_DIG_PLL and VDD_ANA_PLL voltages are programmable, but should not be set outside the target functional range
for proper PLL operation.

2 The gain or attenuation from the input supply variation to the output of the LDO (by design).

3 The limitation is for sum of the VDD_DIG_PLL and VDD_ANA_PLL current.

5 Boot Mode Configuration

This section provides information on boot mode configuration pins allocation and boot devicesinterfaces
allocation.

5.1 Boot Mode Configuration Pins

Table 110 provides boot options, functionality, fuse values, and associated pins. Several input pinsare aso
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 fuseis‘0’ (cleared, which isthe casefor an
unblown fuse). For detailed boot mode options configured by the boot mode pins, see i.MX53 Fuse Map
document and Boot chapter in i.MX53 reference manual.

Table 110. Fuses and Associated Pins Used for Boot

Pin Direction at eFUSE Name Details
Reset
BOOT_MODE[1] Input N/A Boot Mode selection
BOOT_MODE]0] Input
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Package Information and Contact Assignments

The following notes apply to Figure 98, Figure 99, and Figure 100.
1. All dimensionsarein millimeters.
2. Dimensions and tolerancing per ASME Y 14.5M 1-994.

6.1.2 19 x 19 mm Ground, Power, Sense, and Reference Contact
Assignments

Table 112 shows the device connection list for ground, power, sense, and reference contact signals

alpha-sorted by name.

Table 112. 19 x 19 mm Ground, Power, Sense, and Reference Contact Assignments

Contact Name

Package Contact Assignment(s)

DDR_VREF L17

GND A1, A11, A13, A18, A2, A22, A23, AA11, AA15, AA20, AA21, AB1, AB18, AB2, AB22, AB23,
AC1,AC18, AC2,AC22, AC23,B1,B11,B13,B18,B23, C12, C20, C21, D19, E19, F19, F20,
F21,F22, G19,G7,H10,H12, H8,J11,J13, J15, J17, J20, J9, K10, K12, K14, K16, K21, K8,
L11, L13, L15, L7, L9, M10, M12, M14, M16, M8, N11, N13, N15, N9, P10, P12, P14, P16,
P21, P7, P8, R11, R13, R15, R17, R20, R9, T10, T14, T16, T8, U15, U19, V15, V18, V19,
V20, V21, V22, W19, Y14, Y15, Y19

NVCC_CKIH G17

NVCC_CSI R7

NVCC_EIM_MAIN u10, U9

NVCC_EIM_SEC u7

NVCC_EMI_DRAM

H18, K17, N17, P17, T18

NVCC_FEC F11

NVCC_GPIO F8

NVCC_JTAG G9

NVCC_KEYPAD F7

NVCC_LCD J6, J7

NVCC_LVDS u13

NVCC_LVDS_BG ui4

NVCC_NANDF T12

NVCC_PATA N7

NVCC_RESET H16

NVCC_SD1 H15

NVCC_SD2 H14

NVCC_SRTC_POW AR

NVCC_XTAL Vi2

SVCC B22
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Package Information and Contact Assignments

Table 113. 19 x 19 mm Signal Assignments, Power Rails, and I/O (continued)

Out of Reset Condition'

Contact . 1/0 Buffer
Contact Name . Power Rail .
Assignment Type Alt. Block . . Config.
Block I/O Direction
Mode | Instance Value
DRAM_A3 N20 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_A[3]| Output Low
DRAM_A4 K20 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_A[4]| Output Low
DRAM_A5 N21 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_A[5]| Output Low
DRAM_A6 M22 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_A[6]| Output Low
DRAM_A7 N22 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_A[7]| Output Low
DRAM_AS8 N23 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_A[8]| Output Low
DRAM_A9 M21 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_A[9]| Output Low
DRAM_CALIBRA M23 NVCC_EMI_DRAM special — — (used in DRAM Input —
TION driver
calibration. See
Section 3.1,
“Special Signal
Considerations”)
DRAM_CAS L18 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_CA | Output High
S
DRAM_CSO0 K18 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_CS[| Output High
0]
DRAM_CS1 P19 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_CS[| Output High
1]
DRAM_DO H20 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_DI[0 | Output High
]
DRAM_D1 G21 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_DI[1 | Output High
]
DRAM_D10 E22 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_DI[1 | Output High
0]
DRAM_D11 D20 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_DI[1 | Output High
1]
DRAM_D12 E23 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_DI[1 | Output High
2]
DRAM_D13 Cc23 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_DI[1 | Output High
3]
DRAM_D14 F23 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_DI[1 | Output High
4]
DRAM_D15 c22 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_DI[1 | Output High
5]
DRAM_D16 u20 NVCC_EMI_DRAM DDR3 ALTO | EXTMC | emi_DRAM_DI[1 | Output High
6]
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Package Information and Contact Assignments

Table 113. 19 x 19 mm Signal Assignments, Power Rails, and I/O (continued)

Out of Reset Condition’

Contact Name C(_'mtact Power Rail /0 Buffer .

Assignment Type Alt. Block . . Config.

Block I/O Direction

Mode | Instance Value

EIM_DA10 AB7 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input2 100 KQ
_DA[10] PU

EIM_DA11 AC6 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input 100 KQ
_DA[11] PU

EIM_DA12 V10 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input 100 KQ
_DA[12] PU

EIM_DA13 AC7 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input 100 KQ
_DA[13] PU

EIM_DA14 Y10 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input 100 KQ
_DA[14] PU

EIM_DA15 AA9 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input 100 KQ
_DA[15] PU

EIM_DA2 AA7 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input2 100 KQ
_DA[2] PU

EIM_DA3 w9 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input2 100 KQ
_DA[3] PU

EIM_DA4 ABG6 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input2 100 KQ
_DA[4] PU

EIM_DA5 V9 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input2 100 KQ
_DA[5] PU

EIM_DAG6 Y9 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input2 100 KQ
_DA[6] PU

EIM_DA7 AC5 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input2 100 KQ
_DA[7] PU

EIM_DAS8 AA8 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input2 100 KQ
_DA[8] PU

EIM_DA9 W10 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_NAND_EIM Input2 100 KQ
_DA[9] PU
EIM_EBO AC3 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_EIM_EBJ[0] Output2 —
EIM_EBH1 AB5 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_EIM_EBJ1] Output2 —

EIM_EB2 Y3 NVCC_EIM_MAIN UHVIO | ALT1 | GPIO-2 | gpio2_GPIO[30] Input 100 KQ
PU

EIM_EB3 Y4 NVCC_EIM_MAIN UHVIO | ALT1 | GPIO-2 | gpio2_GPIO[31] Input 100 KQ
PU
EIM_LBA AAG NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_EIM_LBA Output2 —
EIM_OE V8 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC emi_EIM_OE Qutput —
EIM_RW AB4 NVCC_EIM_MAIN UHVIO | ALTO | EXTMC | emi_EIM_RW Output —
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Package Information and Contact Assignments

Table 119. 12 x 12 mm PoP Signal Assignments, Power Rails, and 1/0 (continued)

Out of Reset Condition'

Contact Contact Contact I/0

Assignment | Assignment Power Rail Buffer .

Name (Top) (Bottom) Type Alt. Function Direction Config.

P YP€ | Mode Value

CSI0_DAT1 — T1 NVCC_CSI UHVIO | ALT1 gpio6_GPIO[0] Input 360 KQ
4 PD

CSI0_DATH1 — P1 NVCC_CSI UHVIO | ALT1 gpio6_GPIO[1] Input 360 KQ
5 PD

CSI0_DAT1 — M1 NVCC_CSI UHVIO | ALT1 gpio6_GPIO[2] Input 360 KQ
6 PD

CSI0_DAT1 — N1 NVCC_CSI UHVIO | ALT1 gpio6_GPIO[3] Input 360 KQ
7 PD

CSI0_DAT1 — L2 NVCC_CSI UHVIO | ALT1 gpio6_GPIO[4] Input 360 KQ
8 PD

CSI0_DAT1 — L1 NVCC_CSI UHVIO | ALT1 gpio6_GPIO[5] Input 360 KQ
9 PD

CSI0_DAT4 — T7 NVCC_CSI UHVIO | ALT1 gpio5_GPIO[22] Input 100 KQ
PU

CSI0_DAT5 — R3 NVCC_CSI UHVIO | ALT1 gpio5_GPIO[23] Input 360 KQ
PD

CSIO_DAT6 — P7 NVCC_CSsI UHVIO | ALT1 gpio5_GPIO[24] Input 100 KQ
PU

CSIO_DAT7 — N7 NVCC_CSI UHVIO | ALT1 gpio5_GPIO[25] Input 100 KQ
PU

CSIO_DATS8 — u2 NVCC_CSI UHVIO | ALT1 gpio5_GPIO[26] Input 100 KQ
PU

CSI0_DAT9 — P3 NVCC_CSI UHVIO | ALT1 gpio5_GPIO[27] Input 360 KQ
PD

CSIO_DATA — P6 NVCC_CSI UHVIO | ALT1 gpio5_GPIO[20] Input 100 KQ
_EN PU

CSIo_MCL — T6 NVCC_CSI UHVIO | ALT1 gpio5_GPIO[19] Input 100 KQ
K PU

CSI0_PIXC — ue NVCC_CSI UHVIO | ALT1 gpio5_GPIO[18] Input 100 KQ
LK PU

CSIlo_vsy — u7z NVCC_CSI UHVIO | ALT1 gpio5_GPIO[21] Input 100 KQ
NC PU

DIO_DISP_ — AF2 NVCC_LCD GPIO ALT1 gpio4_GPIO[16] Input 100 KQ
CLK PU

DIO_PIN15 — AHG6 NVCC_LCD GPIO ALT1 gpio4_GPIO[17] Input 100 KQ
PU

DIO_PIN2 — AD7 NVCC_LCD GPIO ALT1 gpio4_GPIO[18] Input 100 KQ
PU
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Package Information and Contact Assignments

Table 119. 12 x 12 mm PoP Signal Assignments, Power Rails, and 1/0 (continued)

Out of Reset Condition'

Contact Contact Contact I/0
Assignment | Assignment Power Rail Buffer -
Name (Top) (Bottom) Type Alt. Function Direction Config.
P yp Mode Value
DRAM_SD P22 P28 NVCC_EMI_DRAM | DDR3C| ALTO |emi_DRAM_SDQS Input High
QS0_B LK _BJ[0]
DRAM_SD AB18 AE28 NVCC_EMI_DRAM | DDR3C| ALTO |emi_DRAM_SDQS Input Low
QSt LK [1]
DRAM_SD AC19 AE27 NVCC_EMI_DRAM | DDR3C| ALTO |emi_DRAM_SDQS Input High
QSi1_B LK _B[1]
DRAM_SD J22 G28 NVCC_EMI_DRAM | DDR3C| ALTO |emi_DRAM_SDQS Input Low
QS2 LK [2]
DRAM_SD K23 G29 NVCC_EMI_DRAM | DDR3C| ALTO |emi_DRAM_SDQS Input High
QS2_B LK _BJ[2]
DRAM_SD B18 c22 NVCC_EMI_DRAM | DDR3C| ALTO |emi_DRAM_SDQS Input Low
QSs3 LK [3]
DRAM_SD A19 C21 NVCC_EMI_DRAM | DDR3C| ALTO |emi_DRAM_SDQS Input High
QS3_B LK _BJ[3]
DRAM_SD — K29 NVCC_EMI_DRAM | DDR3 | ALTO |emi_DRAM_SDWE | Output High
WE
ECKIL — G14 NVCC_SRTC_PO | ANALO ECKIL — —
w G
EIM_A16 — A7 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_A[16] Output2 —
EIM_A17 — G8 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_A[17] Output2 —
EIM_A18 — F8 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_A[18] Output2 —
EIM_A19 — A6 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_A[19] Output2 —
EIM_A20 — B7 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_A[20] Output2 —
EIM_A21 — C6 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_A[21] Output2 —
EIM_A22 — Cc2 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_A[22] Output2 —
EIM_A23 — B3 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_A[23] Output —
EIM_A24 — Ad NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_A[24] Output —
EIM_A25 — A3 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_A[25] Output —
EIM_BCLK — F11 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_BCLK Output —
EIM_CSO0 — G10 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_CSJ0] Output —
EIM_CSH1 — C4 NVCC_EIM_MAIN | UHVIO | ALTO emi_EIM_CS[1] Output —
EIM_D16 — H1 NVCC_EIM_SEC | UHVIO | ALT1 gpio3_GPIO[16] Input 100 KQ
PU
EIM_D17 — G3 NVCC_EIM_SEC | UHVIO | ALT1 gpio3_GPIO[17] Input 100 KQ
PU
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Package Information and Contact Assignments

Table 119. 12 x 12 mm PoP Signal Assignments, Power Rails, and 1/0 (continued)

Out of Reset Condition'

Contact Contact Contact /0
Assignment | Assignment Power Rail Buffer -
Name (Top) (Bottom) Type Alt. Function Direction Config.
P yp Mode Value
LVvDS1_CL — A15 NVCC_LVDS LVvDS | ALTO gpio6_GPI[27] Input Floating
K_N
LVvDS1_CL — B15 NVCC_LVDS LVvDS | ALTO gpio6_GPI[26] Input Floating
K_P
LVDS1_TX — B17 NVCC_LVDS LVvDS | ALTO gpio6_GPI[31] Input Floating
O_N
LVDS1_TX — A17 NVCC_LVDS LVvDS | ALTO gpio6_GPI[30] Input Floating
0P
LVDS1_TX — A16 NVCC_LVDS LVvDS | ALTO gpio6_GPI[29] Input Floating
1_N
LVDS1_TX — B16 NVCC_LVDS LVvDS | ALTO gpio6_GPI[28] Input Floating
1_P
LVDS1_TX — Al4 NVCC_LVDS LVvDS | ALTO gpio6_GPI[25] Input Floating
2 N
LVDS1_TX — B14 NVCC_LVDS LVvDS | ALTO gpio6_GPI[24] Input Floating
2P
LVDS1_TX — A13 NVCC_LVDS LVvDS | ALTO gpio6_GPI[23] Input Floating
3_N
LVDS1_TX — B13 NVCC_LVDS LVvDS | ALTO gpio6_GPI[22] Input Floating
3P
NANDF_AL L2 N3 NVCC_NANDF | UHVIO | ALT1 gpio6_GPIO[8] Input 100 KQ
E PU
NANDF_CL — G16 NVCC_NANDF | UHVIO | ALT1 gpio6_GPIO[7] Input 100 KQ
E PU
NANDF_C M1 P2 NVCC_NANDF | UHVIO | ALT1 gpio6_GPIO[11] Input 100 KQ
SO PU
NANDF_C — Al NVCC_NANDF | UHVIO | ALT1 gpio6_GPIO[14] Input 100 KQ
St PU
NANDF_C — Cc12 NVCC_NANDF | UHVIO | ALT1 gpio6_GPIO[15] Input 100 KQ
S2 PU
NANDF_C — A12 NVCC_NANDF | UHVIO | ALT1 gpio6_GPIO[16] Input 100 KQ
S3 PU
NANDF_R — C15 NVCC_NANDF | UHVIO | ALT1 gpio6_GPIO[10] Input 100 KQ
BO PU
NANDF_R K2 M3 NVCC_EIM_MAIN | UHVIO | ALT1 gpio6_GPIO[13] Input 100 KQ
E_B PU
NANDF_W K1 M2 NVCC_EIM_MAIN | UHVIO | ALT1 gpio6_GPIO[12] Input 100 KQ
E_B PU
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Package Information and Contact Assignments

Table 119. 12 x 12 mm PoP Signal Assignments, Power Rails, and 1/0 (continued)

PR |
Contact Contact /o Out of Reset Condition
Contact . . .
Assignment | Assignment Power Rail Buffer .
Name (Top) (Bottom) Type Alt. Function Direction Config.
P yp Mode Value
TVDAC_C — A25 TVDAC_AHVDDR | ANALO — TVDAC_COMP — —
OMP GB G
TVDAC_IO — A23 TVDAC_AHVDDR | ANALO — TVDAC_IOB — —
B GB G
TVDAC_IO — B24 TVDAC_AHVDDR | ANALO — TVDAC_IOG — —
G GB G
TVDAC_IO — C29 TVDAC_AHVDDR | ANALO — TVDAC_IOR — —
R GB G
USB_H1_D — AH21 USB_H1_VDDAZ25, | ANALO — USB_H1_DN — —
N USB_H1_VDDA33 | G50
USB_H1_D — AJ21 USB_H1_VDDA25, | ANALO — USB_H1_DP — —
P USB_H1_VDDA33 | G50
USB_H1_G — AJ20 USB_H1_VDDA25, | ANALO — USB_H1_GPANAI — —
PANAIO USB_H1_VDDA33 | G25 O
USB_H1_R — AH20 USB_H1_VDDA25, | ANALO — USB_H1_RREFEX — —
REFEXT USB_H1_VDDA33 | G25 T
USB_H1_V — AJ22 USB_H1_VDDAZ25, | ANALO — USB_H1_VBUS — —
BUS USB_H1_VDDA33 | G50
USB_OTG_ — AJ23 USB_OTG_VDDA2 | ANALO — USB_OTG_DN — —
DN 5, G50
USB_OTG_VDDAS3
3
USB_OTG_ — AH23 USB_OTG_VDDA2 | ANALO — USB_OTG_DP — —
DP 5, G50
USB_OTG_VDDAS
3
USB_OTG_ — AH24 USB_OTG_VDDA2 | ANALO — USB_OTG_GPANA — —
GPANAIO 5, G25 10
USB_OTG_VDDAS
3
USB_OTG_ — AH22 USB_OTG_VDDA2 | ANALO — USB_OTG_ID — —
ID 5, G25
USB_OTG_VDDAS3
3
USB_OTG_ — AJ24 USB_OTG_VDDA2 | ANALO — USB_OTG_RREFE — —
RREFEXT 5, G25 XT
USB_OTG_VDDAS3
3
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Package Information and Contact Assignments

Table 121. PoP 12 x 12 mm, 0.4 mm Pitch Bottom Ball Map (continued)

vv av v av v v ov
Olan o34 F3AOW 1009 FHIMO VNV H1Svd 6d Nvdd €1d WvHa L AVHA
03IAOW L1009 | € NI 13S3d CHIMO DIa H1SvH ISOAsS NvHA 8Q NvHd v1d Nvdd
3AOW 1S3l 0dan dod g 40d FHANDQ WvHd g 1S0AS Wvda| ODadA dod 2aan dod
ON ON ON ON ON ON tAAA dOd
ON ON ON ON ON ON IVlva +ds
YV AVHA | 03YOAS AVHA | WvHA 1IN OOAN | IWvHA TN OOAN ON ON Odan dod
SVO INvHd 0SO vHda 114 D10 aaa D3IH AdA ON ON 2Ld Wvda
ON ON 11d" VYNV daA HIMO OOAN ON ON 01Ld WvHa
ON ON 3sSN4 Aaa awo eas ON ON SNgA D10 9sSn
ON ON tdS OOAN €EVAAA D10 9sSn ON ON 0dan dod
ON ON G§2vadaA 10 8SN| S2vadA +H gsn ON ON M10 eds
ON ON €EVAAA HH gsn 13534 OOAN ON ON evlva edas
ON ON g1SH1 ovir Zvlva eas ON ON IVlva e2ds
ON ON 2ds OOAN SNL DvLr ON ON Odan dod
ON ON IaL ovir daow ovir ON ON odal vvir
ON ON 034 OOAN vaaa ON ON OOVA d0d
ON ON 6 OIdD MOl ovLr ON ON WWAan dod
ON ON € 0IldD 0 OIdD ON ON 2aan dod
ON ON L 0IldD OVLI OOAN ON ON 2 0ldo
ON ON JARNO]IS[S) 8 0IdD ON ON vOdaA dod
ON ON 81 OIdD OIdD O0OAN ON ON 0700 A3
ON ON F1vada YMOY A3M ON ON 2700 A3
611va 0dSIA | telva o0dsid ENId 01 ZNId 0I1d ON ON EMOY™ A3M
MOIQ V1vd L11va odsia ¥NId 01d avdA3x OOAN ON ON tAAA dOd
ON ON ON ON ON ON 911va odsia
ON ON ON ON ON ON 81va odsia
vOdaA dod H0Id" vlvd Llvd 0dsid vOdaA dod HHlvd 0dsId 2aan dod vilva odsia
0 SO vlvd I va vivd Zlva odsia 91va odsia €lva 0dsSIid [M10 dSid oid| Oklvd odsid
€lvlva vivd I SO Vivd Zllva odsia 0lva odsia Slva odsia v1va odsia L1va odsia
vv av v av v v ov
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