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1.2  Ordering Information
Table 1 provides the ordering information for the MCIMX31C.

Introduction

Table 1. MCIMX31C and MCIMX31LC Ordering Information?

Part Number Silicon Revision Operating Terrlperature Package?
Range (°C)
MCIMX31CVMNA4C! 2.0 —40to 85
MCIMX31LCVMNA4C! 2.0 —40to 85
MCIMX31CVMNA4D! 2.0.1 —40to 85
19 x 19 mm,
MCIMX31LCVMN4D! 2.0.1 —40to 85 0.8 mm pitch,
MCIMX31CJMNAC 2.0.1 —40t0 85 Case 1931
MCIMX31LCIMN4D 2.0.1 —40 to 85
MCIMX31CIMN4D 2.0.1 —40 to 85

1 Because of an order from the United States International Trade Commission, BGA-packaged product lines
and part numbers indicated here currently are not available from Freescale for import or sale in the United
States prior to September 2010: Indicated by the Icon (!)

2 Case 1931 is RoHS compliant, lead-free, MSL = 3.

1.2.1 Feature Differences Between TO2.0 and TO 2.0.1

The following is a summary of the differences between silicon Revision 2.0 and Revision 2.0.1:
* Revision 2.0.1 - iROM updated to support boot from USB HS and SD/MMC.

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Functional Description and Application Information

* Instruction and data memory management units (MMUSs), managed using micro TLB structures
backed by a unified main TLB

* Instruction and data L 1 caches, including a non-blocking data cache with Hit-Under-Miss
* Virtualy indexed/physically addressed L1 caches

*  64-hit interface to both L1 caches

*  Write buffer (bypassable)

« High-speed Advanced Micro Bus Architecture (AMBA) " L2 interface

» Vector Floating Point co-processor (VFP) for 3D graphics and other floating-point applications
hardware acceleration

« ETM™ and JTAG-based debug support

2.1.1 Memory System

The ARM1136JF-S complex includes 16 KB Instruction and 16 KB Data L 1 caches. It connects to the
MCIMX31C L2 unified cache through 64-bit instruction (read-only), 64-bit data read/write
(bi-directional), and 64-bit data write interfaces.

The embedded 16K SRAM can be used for audio streaming data to avoid external memory accesses for
the low-power audio playback, for security, or for other applications. There is also a 32-KB ROM for
bootstrap code and other frequently-used code and data.

A ROM patch module provides the ability to patch the internal ROM. It can also initiate an external boot
by overriding the boot reset sequence by ajump to a configurable address.

Table 2 shows information about the MCIM X31C corein tabular form.
Table 2. MCIMX31C Core

Core Core . S Integrated Memory
Brief Description
Acronym Name Includes
ARM11 or | ARM1136 | The ARM1136™ Platform consists of the ARM1136JF-S core, the ETM « 16 Kbyte
ARM1136 |Platform |real-time debug modules, a 6 x 5 multi-layer AHB crossbar switch (MAX), and a Instruction Cache
Vector Floating Processor (VFP). « 16 Kbyte Data

The MCIMX31C provides a high-performance ARM11 microprocessor core and Cache
highly integrated system functions. The ARM Application Processor (AP) and e 128 Kbyte L2

other subsystems address the needs of the personal, wireless, and portable Cache
product market with integrated peripherals, advanced processor core, and ¢ 32 Kbyte ROM
power management capabilities. ¢ 16 Kbyte RAM

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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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

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics

ADDR
DMARG . %)E
l—
DMACK J,—
DIOR —
DIowW H—m
_|1.C1 '__|1.c1'__1_|551 :1.i:'_ =
IORDY _'-." ,a"_"-" H—
DATA READ U U -' o F
tds tdh Jza N
-+ tzah - ,m'-',if'sz qiﬂv'f' '_ _|1{':'_|
DATA WRITE <:>_
buffer_en Jr

Figure 16. UDMA In Device Terminates Transfer Timing Diagram

Table 25. UDMA In Burst Timing Parameters

Parameter
ATA _from - . .
Figure 14, Description Controlling Variable
Parameter .
Figure 15,
Figure 16
tack tack tack (min) = (time_ack * T) — (tskewl + tskew?2) time_ack
tenv tenv tenv (min) = (time_env * T) — (tskewl + tskew?2) time_env
tenv (max) = (time_env * T) + (tskewl + tskew?2)
tds tds1 tds — (tskew3) —ti_ds >0 tskew3, ti_ds, ti_dh
- should be low enough
tdh tdh1 tdh — (tskew3) —ti_dh >0
tcyc tcl (tcyc — tskew) > T T big enough
trp trp trp (min) = time_rp * T — (tskew1 + tskew?2 + tskew6) time_rp
— tx1t (time_rp * T) — (tco + tsu + 3T + 2 *tbuf + 2*tcable2) > trfs (drive) time_rp
tmli tmlil tmlil (min) = (time_mlix + 0.4) * T time_mlix
tzah tzah tzah (min) = (time_zah + 0.4) * T time_zah
tdzfs tdzfs tdzfs = (time_dzfs * T) — (tskewl + tskew?2) time_dzfs
tcvh tcvh tcvh = (time_cvh *T) — (tskewl + tskew?2) time_cvh
— ton ton = time_on * T — tskew1l —
toff toff = time_off * T — tskewl

1 Thereisa special timing requirement in the ATA host that requires the internal DIOW to go only high 3 clocks after the last
active edge on the DSTROBE signal. The equation given on this line tries to capture this constraint.

2. Make ton and toff big enough to avoid bus contention

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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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

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics

NFCLE

NF1

| | | |
NF3 NF4
NFCE — | Sy B gh
| NF10 | |
| | NF1L
NF5 |E a|
NEWE |—|—|_g gr
I NF6 ! |NF7
L |
NFALE ] | | g g
NF8 |
| léNg'
NFIO[7:0] > Address >

Figure 23. Address Latch Cycle Timing Dlagram

NFCLE
NF1 ' '
) ’ |
| NF3
L N — |
NFCE | | | SS |
| NF10 | |
| |5 NF11 ;l
NF5 |
NEWE | | | SS |
I NF6 |
— >
|\
NFALE — | SS |
NF8 |
< NF9
| —
NFIO[15:0] > Datato NF >

Figure 24. Write Data Latch Cycle Timing Dlagram
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Electrical Characteristics

BCLK ' \ / 4/—\_/7 / \
WEl>| < WE2 »
ADDR | Last Valid Address V1 < Next Address
o WE3 > < > < WE4
CSIx]
RW
WE11> <
____ E12
TBA > < W
__ WE7 > < > < WES8
OE
__ WE9 > -<— > << WE10
EB[y]
> <-\WE16
DATA Vi
<—WE15—>

Figure 27. Asynchronous Memory Timing Diagram for Read Access—WSC=1

BCLK ' \ / —\_ L S
WE1 > < WE2 —>| <
ADDR | Last Valid Address Vil Next Address
_ WE3—> < > <
csiK WE4
_ WE5-—>» < WE6 > <
RwW
I WE11-> < > <
BA WE12
OE
__ WE9 > <  WE10-> <
EBIy]
T > < WEl4
DATA Vi /
WE13 3 |«

Figure 28. Asynchronous Memory Timing Diagram for Write Access—
WSC=1, EBWA=1, EBWN=1, LBN=1

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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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.

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics

Table 33. SDRAM Refresh Timing Parameters

ID Parameter Symbol Min Max Unit
SD1 SDRAM clock high-level width tCH 3.4 4.1 ns
SD2 SDRAM clock low-level width tCL 3.4 4.1 ns
SD3 SDRAM clock cycle time tCK 7.5 — ns
SD6 Address setup time tAS 1.8 — ns
SD7 Address hold time tAH 1.8 — ns
SD10 Precharge cycle period1 tRP 1 4 clock
SD11 Auto precharge command period® tRC 2 20 clock

1 sSD10 and SD11 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 33indicates SDRAM requirements. All output signals
aredriven by the ESDCTL at the negative edge of SDCLK and the
parameters are measured at maximum memory frequency.

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics
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Figure 55. Parallel Interface Timing Diagram—Read Wait States

4.3.15.5.2 Parallel Interfaces, Electrical Characteristics

Figure 56, Figure 58, Figure 57, and Figure 59 depict timing of asynchronous parallel interfaces based on
the system 80 and system 68k interfaces. Table 47 lists the timing parameters at display accesslevel. All
timing images are based on active low control signals (signals polarity is controlled viathe
DI_DISP_SIG_POL Register).

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics
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Figure 58. Asynchronous Parallel System 68k Interface (Type 1) Timing Diagram
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Electrical Characteristics

4.3.15.5.4 Serial Interfaces, Electrical Characteristics

Figure 64 depictstiming of the serial interface. Table 48 liststhe timing parameters at display accesslevel.

< 1P49, IP48 >
DISPB_SER_RS
< > IP56,IP54 <—— IP57,IP55 ———
-
DISPB_SD_D_CLK _
|«———  |P50, IP52 < IP51, IP53 >
read point
< 1P58 —> l < IP59 =
DISPB_DATA Read Data
(Input)
< IP60 < 1P61 >
DISPB_DATA
(Output)
< IP67,IP65
<« P47 —>
< IP64, IP66
< IP62, IP63 >
Figure 64. Asynchronous Serial Interface Timing Diagram
Table 48. Asynchronous Serial Interface Timing Parameters—Access Level
ID Parameter Symbol Min. Typ.1 Max. Units
IP48 | Read system cycle time Tcycr | Tdicpr-1.5 Tdicpr2 Tdicpr+1.5 ns
IP49 | Write system cycle time Tcycw | Tdicpw-1.5 Tdicpw?® Tdicpw+1.5 ns
IP50 | Read clock low pulse width Trl | Tdicdr—Tdicur—1.5 Tdicdr*~Tdicur® | Tdicdr—Tdicur+1.5 ns
IP51 | Read clock high pulse width Trh Tdicpr—Tdicdr+Tdicur-1.5 | Tdicpr—Tdicdr+ Tdicpr-Tdicdr+Tdicur+1.5 | ns
Tdicur
IP52 | Write clock low pulse width Twl | Tdicdw—Tdicuw—1.5 TdicdwS—Tdicuw’ | Tdicdw-Tdicuw+1.5 ns
IP53 | Write clock high pulse width Twh | Tdicpw—Tdicdw+ Tdicpw—Tdicdw+ | Tdicpw—Tdicdw+ ns
Tdicuw—1.5 Tdicuw Tdicuw+1.5
IP54 | Controls setup time forread | Tdcsr |Tdicur-1.5 Tdicur — ns
IP55 | Controls hold time for read Tdchr | Tdicpr-Tdicdr-1.5 Tdicpr-Tdicdr — ns
MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics

>| |«SD4
oo (22252
CLK 4/1 m
SD5
°%
DAQI'XI[Q:O] E@E Output from SDHC to card
Sb7
i
DAC'I:'X[Q:O] W Input to SDHC
< SD8
Figure 71. SDHC Timing Diagram
Table 53. SDHC Interface Timing Parameters
ID Parameter Symbol Min Max Unit
Card Input Clock
SD1 |Clock Frequency (Low Speed) fop! 0 400 kHz
Clock Frequency (SD/SDIO Full Speed) fop? 0 25 MHz
Clock Frequency (MMC Full Speed) fopS 0 20 MHz
Clock Frequency (Identification Mode) foo® 100 400 kHz
SD2 | Clock Low Time twi 10 — ns
SD3 | Clock High Time twH 10 — ns
SD4 | Clock Rise Time tren — 10 ns
SD5 | Clock Fall Time trHL — 10 ns
SDHC output / Card inputs CMD, DAT (Reference to CLK)
SD6 | SDHC output delay tobL —6.5 3 ns
SDHC input / Card outputs CMD, DAT (Reference to CLK)
SD7 | SDHC input setup tis — 18.5 ns
SD8 | SDHC input hold tiH — -11.5 ns

In low speed mode, card clock must be lower than 400 kHz, voltage ranges from 2.7 V-3.3 V.

In normal data transfer mode for SD/SDIO card, clock frequency can be any value between 0 MHz-25 MHz.
In normal data transfer mode for MMC card, clock frequency can be any value between 0 MHz—20 MHz.

In card identification mode, card clock must be 100 kHz—400 kHz, voltage ranges from 2.7 V-3.3 V.

A W N P

4.3.20 SIM Electrical Specifications

Each SIM card interface consist of atotal of 12 pins (for 2 separate ports of 6 pins each. Mostly one port
with 5 pinsis used).

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3

84 Freescale Semiconductor



4.3.20.3 Power Down Sequence

Power down sequence for SIM interface is asfollows:
SIMPD port detects the removal of the SIM Card

A wDdPE

5.

RST goes Low
CLK goes Low
TX goesLow

VEN goes Low

Electrical Characteristics

Each of this stepsis done in one CKIL period (usually 32 kHz). Power down can be started because of a
SIM Card removal detection or launched by the processor. Figure 75 and Table 55 show the usual timing
requirements for this sequence, with Fckil = CKIL frequency value.

Spd2rst
| | | |
it | |
SIMPD X | | |
| | | |
| | |
RST | |
|
| | |
| Srst2clk | |
[ > |
|
|
|

Srst2dat

-

DATA_TX

>

-

Srst2ven

SVEN

Figure 75. SmartCard Interface Power Down AC Timing

Table 55. Timing Requirements for Power Down Sequence

[
|
|
|
|
|
|
|
|

Num Description Symbol Min Max Unit
1 SIM reset to SIM clock stop Ststoclk 0.9*1/FCKIL 0.8 us
2 SIM reset to SIM TX data low Srst2dat 1.8*1/FCKIL 12 us
3 SIM reset to SIM Voltage Enable Low Srstoven 2.7*1/FCKIL 18 us
4 SIM Presence Detect to SIM reset Low Spd2rst 0.9*1/FCKIL 25 ns

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics

Table 56. SJC Timing Parameters (continued)

All Frequencies
ID Parameter Unit
Min Max
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

1 On cases where SDMA TAP is put in the chain, the max TCK frequency is limited by max ratio of 1:8 of SDMA core frequency
to TCK limitation. This implies max frequency of 8.25 MHz (or 121.2 ns) for 66 MHz IPG clock.

2 vy .mid point voltage

4.3.22 SSI Electrical Specifications
This section describes the electrical information of SSI. Note the following pertaining to timing
information:

» All thetimingsfor the SSI are given for anon-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 remainsvalid by inverting the clock signal STCK/SRCK and/or
the frame sync STFS/SRFS shown in the tables and in the figures.

» All timings are on AUDMUX signals when SSI is being used for data transfer.
e “Tx” and “Rx” refer to the Transmit and Receive sections of the SSI.

» For interna Frame Sync operation using external clock, the FS timing will be same as that of Tx
Data (for example, during AC97 mode of operation).

4.3.22.1 SSI Transmitter Timing with Internal Clock
Figure 80 depicts the SSI transmitter timing with internal clock, and Table 57 lists the timing parameters.

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics

Table 58. SSI Receiver with Internal Clock Timing Parameters

ID Parameter Min Max Unit
Internal Clock Operation
SS1 | (Tx/Rx) CK clock period 81.4 — ns
SS2 | (Tx/Rx) CK clock high period 36.0 — ns
SS3 | (Tx/Rx) CK clock rise time — 6 ns
SS4 | (Tx/Rx) CK clock low period 36.0 — ns
SS5 | (Tx/Rx) CK clock fall time — 6 ns
SS7 | (Rx) CK high to FS (bl) high — 15.0 ns
SS9 | (Rx) CK high to FS (bl) low — 15.0 ns
SS11 | (Rx) CK high to FS (wl) high — 15.0 ns
SS13 | (Rx) CK high to FS (wl) low — 15.0 ns
SS20 | SRXD setup time before (Rx) CK low 10.0 — ns
SS21 | SRXD hold time after (Rx) CK low 0 — ns
Oversampling Clock Operation
SS47 | Oversampling clock period 15.04 — ns
SS48 | Oversampling clock high period 6 — ns
SS49 | Oversampling clock rise time — 3 ns
SS50 | Oversampling clock low period 6 — ns
SS51 | Oversampling clock fall time — 3 ns

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics

Table 59. SSI Transmitter with External Clock Timing Parameters

ID Parameter Min Max Unit
External Clock Operation
SS22 | (Tx/Rx) CK clock period 81.4 — ns
SS23 | (Tx/Rx) CK clock high period 36.0 — ns
SS24 | (Tx/Rx) CK clock rise time — 6.0 ns
SS25 | (Tx/Rx) CK clock low period 36.0 — ns
SS26 | (Tx/Rx) CK clock fall time — 6.0 ns
SS27 | (Tx) CK high to FS (bl) high -10.0 15.0 ns
SS29 | (Tx) CK high to FS (bl) low 10.0 — ns
SS31 | (Tx) CK high to FS (wl) high -10.0 15.0 ns
SS33 | (Tx) CK high to FS (wl) low 10.0 — ns
SS37 | (Tx) CK high to STXD valid from high impedance — 15.0 ns
SS38 | (Tx) CK high to STXD high/low — 15.0 ns
SS39 | (Tx) CK high to STXD high impedance — 15.0 ns
Synchronous External Clock Operation
SS44 | SRXD setup before (Tx) CK falling 10.0 — ns
SS45 | SRXD hold after (Tx) CK falling 20 — ns
SS46 | SRXD rise/fall time — 6.0 ns

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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4.3.22.4 SSI Receiver Timing with External Clock

Figure 83 depicts the SSI receiver timing with external clock, and Table 60 lists the timing parameters.
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Electrical Characteristics
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Figure 83. SSI Receiver with External Clock Timing Diagram

Table 60. SSI Receiver with External Clock Timing Parameters

ID Parameter Min Max Unit
External Clock Operation
SS22 | (Tx/Rx) CK clock period 81.4 — ns
SS23 | (Tx/Rx) CK clock high period 36.0 — ns
SS24 | (Tx/Rx) CK clock rise time — 6.0 ns
SS25 | (Tx/Rx) CK clock low period 36.0 — ns
SS26 |(Tx/Rx) CK clock fall time — 6.0 ns
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PR 4

Package Information and Pinout

5 Package Information and Pinout

This section includes the contact assignment information and mechanical package drawing for the
MCIMX31C.
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5.1.2

MAPBGA Signal Assignment—19 x 19 mm 0.8 mm

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
a[ oo [ ono [ oo [o5ePractefussoreuseeral vee T orsi [ 575 [ Somi | o2 [ hovo [ aiva | e | eovs | ey | ™ [swolioumsnd awo [omo [ oo o
o omn | onn [smos S| oo [aeme osmere ] vt | s | 58 [t | st | e | e | s | g | oo | sweon peueforion e[ oo [ e [
c| om0 | ono [smoa [swos| 52 [saeme umecra | e | o [ 50 [ 075 | orse [ S0 [ e [ 555 [ s | g5 | smoro [ o [ oo [ o [ oo o
D | STXD5 C[\jrslg_ SFS4 SCK5 C,igg.‘ CS_PFIé_YSPIUEii)LlG_ US?S;G— TXD1 Dillgl [E))$II:E)I CO(N:'IE'EOL ;g\\,(v—s EEJIE RTCK DE SVENO |CAPTURE GF:I501 I\E;Igglléa GPIO1_4| GND GND |D
| T Jomci] oo | oo moogi| o [oveso[ovess e
ol osr |rwo | Bl | L | S |UmaemeUetore BT | oz | J6r; | K6 | x| mste | smo | 06T | 0T | MR Bom | | |
G|PC_VSs2 BF:/CD—]_ % '2?1— SCK4 SFS5 U?)i?ZOG_ NVCC5 | NVCC5 | NVCC6 | NVCC6 | NVCC6 | NVCC9 | NVCC1 | NVCC1 | GPIO1_1 | GPIO1_6 GPIO1_3| VPGO VPG1 |GPIO3_0|G
H|PC_CD2| RE,(A?E_)Y S(S:I BF:/(I:Z)_Z SI-I;)AV_V CSS(;_ISK— NVCC5 NVCC5 | NVCC8 | NVCC8 | NVCC6 | QVCC [ NVCC4 | NVCC7 | NVCC1 | CLKSS VSTBY l\(llzgll_k V(;\S(II\TC C\S(I’\TSS CSCI[EIX H
J DSA[?I'];1 DS,EI'];A_Z % % PC_POE | 10I1S16 QvCC1 QVCC1 | QVCC1 | NVCC8 GND GND QVCC | NVCC4 [ NVCC7 | NVCC1 Iéﬁz CSI_D4 | CSI_D5 [CSI_D7|CSI_D8|J
K UDSABT'_E]__ SC[I)_]k_ il:l\)/IlE; DS A[?I'];O PVTI(F:lE)N NVCC3 NVCC3 QvcCcC1 GND GND GND GND GND | NVCC4 [ NVCC7 | GPIO3_1 II;(A:'I_' CSI_D9 (E)S].IO_ (E)S]_II (E)?_IZ_ K
L USC?_'EZ— US;:Z_ USSE_”I_':,Z— U?\‘B;(I-_:_Z_ DSA[?I'];A_S NVCC3 NVCC3 QvCc4 GND GND GND GND GND QVCC | NVCC7 | CsSI_D6 (Ej_l; CSI_D13| CsI_D15 VSENC HSYNC | L
M (;?j::%\(s szg'— szlzl— Css(;_”k_ UDSABT'_LZO_ QvCc4 QvCc4 GND GND GND GND GND GND QVCC | NVCC7 | DRDYO S[:E)D— SD_D_I SEEE— LCSO |FPSHIFT|M
N C’jglsll— C’\ijslé_ SRXD3 [ STXD3 CZZI;_L— NCt QvCc4 QvccC GND GND GND GND GND QVCC | NvCC2 gg[ READ VSYNC3|CONTRAST|WRITE| LCS1 |N
P| SCK3 SFS3 | STXD6 | SFS6 NFWP NCt NVCC10 Qvcc GND GND GND GND GND QVCC | NVCC2 | UGND uvcc D3_CLS gé\—/ PQS— S'I:Eg_ P
R | SRXD6 | SCK6 NFRB | NFCE D13 NVCC10 | NVCC10 | NVCC10 | QVCC | QvCC GND QVCC | QVCC [ NvCC2 | NvCC2 LD8 LD11 LD3 LD2 LD1 LDO R
T| NFCLE | NFALE | NFWE | NFRE D8 D4 10QVDD | NVCC10 [NVCC22|NVCC21| NVCC21 |NVCC21| NVCC2 F\L/J[S)g— FVCC REQMU_EST OE LD7 LD6 LD5 LD4 T
V] D15 D14 D12 D11 DO NVCC22 [ NVCC22 | NVCC22 |NVCC22|NVCC21| SVCC SGND | MGND | MVCC | FGND CSo GR’\fIA_NT LD12 NC LD10 LD9 V]
\% D10 D9 D6 D3 NVCC22 [ NVCC22 | NVCC22 | NVCC22 [NVCC22| A22 A20 A18 Al6 A10 |SDCKE1 LBA RW LD16 LD15 LD14 LD13 [V
w D7 D5 D2 D1 BCLK EB1 EBO LD17 (w
Y| GND MA10 Al13 A8 A4 A0 SDBA1 A25 A24 A23 A21 Al19 A17 Al15 Al4 DQM1 | SDCKEO Cs2 CS3 Cs4 ECB Cs1 GND |Y
AA GND GND Al12 A7 A3 SDBAO SD30 SD28 SD24 SD20 SD17 SD15 SD12 SD9 SD6 SD4 SD1 DQM2 RAS CAS Cs5 GND GND JAA
AB| GND GND All A6 A2 SDQS3 SD29 SD26 SDQS2 SD21 SD18 SDQS1 SD13 SD10 SD7 SDQS0 SD2 DQM3 [DQMO| SDWE GND GND GND |AB
Ad GND GND A9 A5 Al SD31 SD27 SD25 SD23 SD22 SD19 SD16 SD14 SD11 SD8 SD5 SD3 SDO ? SDCLK GND GND GND JAC
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

1 These contacts are not used and must be floated by the user.

Figure 86. Ball Map—0.8 mm Pitch

Nould pue uolrewsoju; abeyoed



