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Table 6. Thermal Resistance Data—19 X 19 mm Package (continued)

Electrical Characteristics

Rating Board Symbol Value Unit Notes
Junction to Ambient (@200 ft/min) Four layer board (2s2p) Roima 25 °C/IwW 1,23
Junction to Board — Reis 19 °C/IW 1,3
Junction to Case (Top) — ReJctop 10 °CIW 1,4
Junction to Package Top (natural convection) — Y 2 °C/W 1,5

NOTES

. Junction temperature is afunction of die size, on-chip power dissipation, package thermal
resistance, mounting site (board) temperature, ambient temperature, air flow, power dissipation of
other components on the board, and board thermal resistance.

. Junction-to-Ambient Thermal Resistance determined per JEDEC JESD51-3 and JESD51-6.
Thermal test board meets JEDEC specification for this package.

. Junction-to-Board thermal resistance determined per JEDEC JESD51-8. Thermal test board
meets JEDEC specification for the specified package.

. Jdunction-to-Case at the top of the package determined using MIL-STD 883 Method 1012.1. The
cold plate temperature is used for the case temperature. Reported value includes the thermal
resistance of the interface layer.

. Thermal characterization parameter indicating the temperature difference between the package
top and the junction temperature per JEDEC JESD51-2. When Greek |etters are not available, the
thermal characterization parameter iswritten as Psi-JT.
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Electrical Characteristics

The MCIMX31C /O parametersappear in Table 13 for DDR (Double Data Rate). See Table 7, "Operating
Ranges," on page 12 for temperature and supply voltage ranges.

NOTE
NVCC for Table 13 refersto NVCC2, NVCC21, and NVCC22.

Table 13. DDR (Double Data Rate) I/0 DC Electrical Parameters

Parameter Symbol | Test Conditions Min Typ Max Units
High-level output voltage VoH lop=—-1mA NVCC -0.12 — — \Y
lon = specified Drive | 0.8*NVCC — — \Y
Low-level output voltage VoL lop=1mA — — 0.08 \Y
loL = specified Drive — — | 0.2*NvCC \Y
High-level output current loH Von=0.8*NVCC — — mA
Std Drive -3.6
High Drive —7.2
Max Drive -10.8
DDR Drive! -14.4
Low-level output current loL Vo =0.2*NVCC — — mA
Std Drive 3.6
High Drive 7.2
Max Drive 10.8
DDR Drive! 14.4
High-Level DC input voltage ViH — 0.7*NVCC | NVCC | NVCC+0.3 \Y,
Low-Level DC input voltage Vi — -0.3 0 0.3*NvCC \Y
Tri-state leakage current loz V| =NVCC or GND — — +2 A
I/0 = High z

1 Use of DDR Drive can result in excessive overshoot and ringing.

4.3.2 AC Electrical Characteristics

Figure 4 depicts the load circuit for outputs. Figure 5 depicts the output transition time waveform. The
range of operating conditions appears in Table 14 for dow general /O, Table 15 for fast general 1/0, and
Table 16 for DDR I/O (unless otherwise noted).

From Output Test Point
Under Test |
CL

T

CL includes package, probe and fixture capacitance

Figure 4. Load Circuit for Output

NVCC
80% 80%
209 20%
Output (at I/O) ov
PA1 l«— PA1 <—

Figure 5. Output Transition Time Waveform
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Electrical Characteristics
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Figure 11. Multiword DMA (MDMA) Timing

Table 23. PIO Write Timing Parameters

ATA Param eter Value Controlling

Parameter | from Figure 11 Variable

t1 t1 tl (min) =time_1* T — (tskewl + tskew2 + tskewb5) time_1

t2 t2w t2 (min) = time_2w * T — (tskewl + tskew2 + tskew5) time_2w

t9 t9 t9 (min) = time_9 * T — (tskewl + tskew2 + tskew6) time_9

t3 — t3 (min) = (time_2w — time_on)* T — (tskewl + tskew2 +tskewb5) If not met, increase

time_2w

t4 t4 t4 (min) = time_4 * T — tskew1 time_4

tA tA tA = (1.5 + time_ax) * T — (tco + tsui + tcable2 + tcable2 + 2*tbuf) time_ax

t0 — tO(min) = (time_1 + time_2 + time_9) * T time_1, time_2r,

time_9

Avoid bus contention when switching buffer on by making ton long enough.

Avoid bus contention when switching buffer off by making toff long enough.

Figure 12 showstiming for MDMA read, Figure 13 showstiming for MDMA write, and Table 24 liststhe
timing parameters for MDMA read and write.
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Write Dataf(15:0)

READ Data(15:0)

Electrical Characteristics
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Figure 12. MDMA Read Timing Diagram
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Figure 13. MDMA Write Timing Diagram

Table 24. MDMA Read and Write Timing Parameters

Parameter
ATA from Value Controlling
Parameter Figure 12, Variable
Figure 13
tm, ti tm tm (min) = ti (min) = time_m * T — (tskew1 + tskew?2 + tskew5) time_m
td td, td1 td1.(min) = td (min) = time_d * T — (tskew1 + tskew2 + tskew®6) time_d
tk tk tk.(min) = time_k * T — (tskewl + tskew2 + tskew®6) time_k
t0 — t0 (min) = (time_d + time_Kk) * T time_d, time_k
tg(read) togr tgr (min-read) = tco + tsu + tbuf + tbuf + tcablel + tcable2 time_d
tgr.(min-drive) = td — te(drive)
tf(read) tfr tfr (min-drive) = 0 —
tg(write) — tg (min-write) = time_d * T — (tskew1 + tskew2 + tskew5) time_d
tf(write) — tf (min-write) = time_k * T — (tskew1 + tskew2 + tskew®6) time_k
L — tL (max) = (time_d + time_k—2)*T — (tsu + tco + 2*tbuf + 2*tcable2) time_d, time_k
tn, tj tkjn tn= tj= tkjn = (max(time_k,. time_jn) * T — (tskewl + tskew2 + tskew6) time_jn
— ton ton = time_on * T — tskewl —
toff toff = time_off * T — tskewl
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Electrical Characteristics

Table 28. DPLL Specifications (continued)

Parameter Min Typ Max | Unit Comments
Phase lock time — — 100 ps | In addition to the frequency
Maximum allowed PLL supply voltage ripple — — 25 MV | Frodulation < 50 kHz
Maximum allowed PLL supply voltage ripple — — 20 mV | 50 kHz < Fpodulation < 300 kHz
Maximum allowed PLL supply voltage ripple — — 25 MV | Frodulation > 300 kHz
PLL output clock phase jitter — — 5.2 ns | Measured on CLKO pin
PLL output clock period jitter — — 420 | ps |Measured on CLKO pin

The user or board designer must take into account that the use of a frequency other than 26 MHz would require adjustment to
the DPTC-DVFS table, which is incorporated into operating system code.

The PLL reference frequency must be <35 MHz. Therefore, for frequencies between 35 MHz and 70 MHz, program the
predivider to divide by 2 or more. If the CKIH frequency is above 70 MHz, program the predivider to 3 or more. For PD bit
description, see the reference manual.

4.3.9 EMI Electrical Specifications

This section provides electrical parametrics and timings for EM| module.

4.3.9.1 NAND Flash Controller Interface (NFC)

The NFC supports normal timing mode, using two flash clock cycles for one access of RE and WE. AC
timings are provided as multiplications of the clock cycle and fixed delay. Figure 22, Figure 23, Figure 24,
and Figure 25 depict the relative timing requirements among different signals of the NFC at module level,
for normal mode, and Table 29 lists the timing parameters.

NFCLE ‘ | _
- ! NF2

NF1 ;
|
' NF3 NF4 [
 — S
NFCE _| | | '—
| |
NF5 ;
NFWE | |
| NF6 | | NF7 '
<« >
|
|
NFALE | | |_
NF8 |
. NF9
| g
NFIO[7:0] > Command ><

Figure 22. Command Latch Cycle Timing Dlagram
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Electrical Characteristics

Table 31. DDR/SDR SDRAM Read Cycle Timing Parameters (continued)

ID Parameter Symbol Min Max Unit
SD9 Data out hold time! tOH 1.8 — ns
SD10 Active to read/write command period tRC 10 — clock

1 Timing parameters are relevant only to SDR SDRAM. For the specific DDR SDRAM data related timing parameters, see
Table 35 and Table 36.

NOTE

SDR SDRAM CLK parameters are being measured from the 50%
point—that is, high is defined as 50% of signal value and low is defined as
50% of signal value. SD1 + SD2 does not exceed 7.5 nsfor 133 MHz.

NOTE

The timing parameters are similar to the ones used in SDRAM data
sheets—that is, Table 31indicates SDRAM requirements. All output signals
aredriven by the ESDCTL at the negative edge of SDCLK and the
parameters are measured at maximum memory frequency.
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Electrical Characteristics

Table 32. SDR SDRAM Write Timing Parameters (continued)

ID Parameter Symbol Min Max Unit
SD13 Data setup time tDS 2.0 — ns
SD14 Data hold time tDH 1.3 — ns

1 sD11 and SD12 are determined by SDRAM controller register settings.

NOTE
SDR SDRAM CLK parameters are being measured from the 50%

point—that is, high is defined as 50% of signal value and low is defined as
50% of signal value.

NOTE
The timing parameters are similar to the ones used in SDRAM data
sheets—that is, Table 32indicates SDRAM requirements. All output signals
aredriven by the ESDCTL at the negative edge of SDCLK and the
parameters are measured at maximum memory frequency.
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Figure 35. SDRAM Refresh Timing Diagram
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Electrical Characteristics

4.3.14 IPU—Sensor Interfaces

4.3.14.1 Supported Camera Sensors

Table 41 lists the known supported camera sensors at the time of publication.

Table 41. Supported Camera Sensors?!

Vendor Model
Conexant CX11646, CX20490%, CX204502
Agilant HDCP-2010, ADCS-10212, ADCS-10212
Toshiba TC90A70
ICMedia ICM202A, ICM102?
iMagic IM8801
Transchip TC5600, TC5600J, TC5640, TC5700, TC6000
Fuijitsu MB86S02A
Micron MI-SOC-0133
Matsushita MN39980
STMicro W6411, W6500, W65012, W66002, W65522, STV09742
OmniVision OVv7620, OV6630
Sharp LZOP3714 (CCD)
Motorola MC30300 (Python)2, SCM200142, SCM201142, SCM221142, SCM200272
National Semiconductor LM96182

1 Freescale Semiconductor does not recommend one supplier over another and in no way suggests that these are the only
camera suppliers.

2 These sensors not validated at time of publication.

4.3.14.2 Functional Description
There are three timing modes supported by the I1PU.

4.3.14.2.1 Pseudo BT.656 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 standard.

This operation mode follows the recommendations of ITU BT.656 specifications. The only control signal
used is SENSB_PIX_CLK. Start-of-frame and active-line signals are embedded in the data stream. An
active line startswith a SAV code and ends with aEAV code. In some cases, digital blankingisinsertedin
between EAV and SAV code. The CSI decodes and filters out the timing-coding from the data stream, thus
recovering SENSB_VSYNC and SENSB_HSYNC signals for internal use.

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics

4.3.14.2.2 Gated Clock Mode

The SENSB_VSYNC, SENSB_HSYNC, and SENSB_PIX_CLK signals are used in this mode. See
Figure 42.

Start of Frame Active Line

\ nth frame n+1th frame
1 .1

SENSB_VSYNC /

SENSB_HSYNC 4‘ —I—‘
sense_pcw | L LU UL - JTUHUH L]

1st byte 1st byte

Figure 42. Gated Clock Mode Timing Diagram

A frame startswith arising edgeon SENSB_V SYNC (al 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. Datais latched 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.

4.3.14.2.3 Non-Gated Clock Mode

Thetiming isthe same asthe gated-clock mode (described in Section 4.3.14.2.2, “ Gated Clock Mode,” on
page 52), except for the SENSB_HSYNC signal, which is not used. See Figure 43. All incoming pixel
clocks arevalid and will cause data to be latched into the input FIFO. The SENSB_PIX_CLK signal is
inactive (states low) until valid datais going to be transmitted over the bus.

Start of Frame

\ nth frame n+1th frame
i -

SENSB_VSYNC

SENSB_PIX CLK —M8M8¥

1st byte 1st byte

Figure 43. Non-Gated Clock Mode Timing Diagram

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3

52 Freescale Semiconductor



'
A

Electrical Characteristics

3 Display interface clock up time

Tdicu =

- el 2-DISP3_IF_CLK_UP_WR}
2 HSP_CLK [ HSP_CLK_PERIOD

where CEIL(X) rounds the elements of X to the nearest integers towards infinity.

4.3.15.3 Interface to Sharp HR-TFT Panels

Figure 49 depictsthe Sharp HR-TFT panel interface timing, and Table 46 lists the timing parameters. The
CLS RISE_DELAY, CLS FALL_DELAY, PS FALL_DELAY, PS RISE_DELAY,
REV_TOGGLE_DELAY parameters are defined in the SDC_SHARP_CONF_1 and
SDC_SHARP_CONF _2 registers. For other Sharp interface timing characteristics, refer to

Section 4.3.15.2.2, “Interface to Active Matrix TFT LCD Panels, Electrical Characteristics,” on page 55.
The timing images correspond to straight polarity of the Sharp signals.

Horizontal timing

DISPB_D3_CLK ﬂ_ﬂ ______ M
DISPB_D3_DATA XD32(>(

DISPB_D3_SPL
le—— P21 <—>—1 DISPB_D3_CLK period

DISPB_D3_HSYNC ] \ / \

< P23 >
l«— 1P22
DISPB_D3_CLS /
< |P24 >
DISPB_D3_PS /‘/
< IP25 >|
< P26 >!
DISPB_D3_REV 9<

Example is drawn with FW+1=320 pixel/line, FH+1=240 lines.
SPL pulse width is fixed and aligned to the first data of the line.
REV toggles every HSYNC period.

Figure 49. Sharp HR-TFT Panel Interface Timing Diagram—Pixel Level
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Electrical Characteristics
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Figure 50. TV Encoder Interface Timing Diagram
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Electrical Characteristics
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Figure 53. Asynchronous Parallel System 68k Interface (Type 1) Burst Mode Timing Diagram
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Write
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Figure 61. 4-Wire Serial Interface Timing Diagram

Figure 62 depicts timing of the 5-wire serial interface (Type 1). For thisinterface, a separate RS lineis
added. When a burst is transmitted within single active chip select interval, the RS can be changed at
boundaries of words.
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