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Introduction

MCIMX31C provides the optimal performance versus leakage current balance.

The performance of the MCIMX31C is boosted by a multi-level cache system, and features peripheral
devices such asan MPEG-4 Hardware Encoder (V GA, 30 fps), an Autonomous Image Processing Unit, a
Vector Floating Point (V FP11) co-processor, and a RISC-based SDMA controller.

The MCIMX31C supports connectionsto varioustypes of external memories, suchas DDR, NAND Flash,
NOR Flash, SDRAM, and SRAM. The MCIMX31C can be connected to a variety of external devices
using technology, such as high-speed USB2.0 OTG, ATA, MMC/SDIO, and compact flash.

1.1 Features

The MCIMX31Cisdesigned for automotive and industrial marketswhere extended operating temperature
isrequired. They provide low-power solutionsfor high-performance demanding multimedia and graphics
applications.

The MCIMX31C is built around the ARM11 MCU core and implemented in the 90 nm technol ogy.

The systems include the following features:
» Multimedia and floating-point hardware acceleration supporting:
— MPEG-4 real-time encode of up to VGA at 30 fps
— MPEG-4 real-time video post-processing of up to VGA at 30 fps
— Video conference call of up to QCIF-30 fps (decoder in software), 128 kbps
— Video streaming (playback) of up to VGA-30 fps, 384 kbps

— 3D graphics and other applications acceleration with the ARM® tightly-coupled Vector
Floating Point co-processor

— On-the-fly video processing that reduces system memory load (for example, the
power-efficient viewfinder application with no invol vement of either the memory system or the
ARM CPU)

» Advanced power management
— Dynamic voltage and frequency scaling
— Multiple clock and power domains
— Independent gating of power domains

*  Multiple communication and expansion ports including a fast parallel interface to an external
graphic accelerator (supporting major graphic accelerator vendors)

»  Security

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

Table 7 provides the operating ranges.

NOTE
The term NV CC in this section refers to the associated supply rail of an
input or output. The association is shown inthe Signal Multiplexing chapter
of the reference manual.
CAUTION
NV CC6 and NV CC9 must be at the same voltage potential. These supplies
are connected together on-chip to optimize ESD damage immunity.

Table 7. Operating Ranges

Symbol Parameter Min Max Units
QVvcCcC, Core Operating Voltage® 2
QVCCL, |0 <fapy <400 MHz 1.22 1.47 Y%
QvcCc4 - 3
State Retention Voltage 0.95 —
NVCC1, I/0 Supply Voltage, except DDR* 1.75 3.1 v
NVCC3-10
NVCC2, I/O Supply Voltage, DDR only 1.75 1.95 \%
NVCC21,
NVCC22
FVCC, MVCC, |PLL (Phase-Locked Loop) and FPM (Frequency Pre-multiplier) Supply Voltage5 1.3 1.47 \Y,
SVCC, UuvCC
10QVDD On-device Level Shifter Supply Voltage 1.6 1.9 \Y,
Fusebox read Supply Voltage® — — v
FUSE_VDD ! -
- Fusebox write (program) Supply Voltage 3.0 3.3 \%
Ta Operating Ambient Temperature Range -40 85 °c
T Operating Junction Temperature Range — 105 °c

1 Measured at package balls, including peripherals, ARM, and L2 cache supplies (QVCC, QVCC1, QVCC4, respectively).

The core voltage must be higher than 1.38V to avoid corrupted data during transfers from the USB HS. Please refer to Errata
file ENGcm02610 ID

The SR voltage is applied to QVCC, QVCC1, and QVCC4 after the device is placed in SR mode. The Real-Time Clock (RTC)
is operational in State Retention (SR) mode.

Overshoot and undershoot conditions (transitions above NVCC and below GND) on I/O must be held below 0.6 V, and the
duration of the overshoot/undershoot must not exceed 10% of the system clock cycle. Overshoot/undershoot must be
controlled through printed circuit board layout, transmission line impedance matching, signal line termination, or other
methods. Non-compliance to this specification may affect device reliability or cause permanent damage to the device.

PLL voltage must not be altered after power-up, otherwise the PLL will be unstable and lose lock. To minimize inducing noise
on the PLL supply line, source the voltage from a low-noise, dedicated supply. PLL parameters in Table 28, "DPLL
Specifications,” on page 31, are guaranteed over the entire specified voltage range.

In read mode, FUSE_VDD can be floated or grounded.

Fuses might be inadvertently blown if written to while the voltage is below this minimum.

Table 8. Specific Operating Ranges for Silicon Revision 2.0 and 2.0.1

Symbol Parameter Min Max Units
Fusebox read Supply Voltage® — — v
FUSE_VDD ! iad g 5
- Fusebox write (program) Supply Voltage 3.0 3.3 \%

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics
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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
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Figure 33. SDRAM Read Cycle Timing Diagram
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Table 31. DDR/SDR SDRAM Read Cycle 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
SD4 CS, RAS, CAS, WE, DQM, CKE setup time tCMS 2.0 — ns
SD5 CS, RAS, CAS, WE, DQM, CKE hold time tCMH 1.8 — ns
SD6 Address setup time tAS 2.0 — ns
SD7 Address hold time tAH 1.8 — ns
SD8 SDRAM access time tAC — 6.47 ns

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 37. ETM TRACECLK Timing Parameters

ID Parameter Min Max Unit
Teye | Clock period Frequency dependent — ns

Twi Low pulse width 2 — ns

Twh | High pulse width 2 — ns

T Clock and data rise time — 3 ns

Tt Clock and data fall time — 3 ns

Figure 40 depicts the setup and hold requirements of the trace data pinswith respect to TRACECLK, and
Table 38 lists the timing parameters.

TRACECLK N

Trace data }\ //
T —»

5

— -q—Tr'

Figure 40. Trace Data Timing Diagram

Table 38. ETM Trace Data Timing Parameters

ID Parameter Min Max Unit
Ts Data setup 2 — ns
Th Data hold 1 — ns

4.3.10.1 Half-Rate Clocking Mode

When half-rate clocking is used, the trace data signals are sampled by the TPA on both the rising and
falling edges of TRACECLK, where TRACECLK is half the frequency of the clock shown in Figure 40.

4.3.11 FIR Electrical Specifications

FIR implements asynchronous infrared protocols (FIR, MIR) that are defined by IrDA® (Infrared Data
Association). Refer to http://www.IrDA .org for details on FIR and MIR protocols.

4.3.12 Fusebox Electrical Specifications

Table 39. Fusebox Timing Characteristics

Ref. Num Description Symbol Minimum Typical Maximum Units

1 Program time for eFuse! torogram 125 — — us

1 The program length is defined by the value defined in the epm_pgm_length[2:0] bits of the IIM module. The value to program
is based on a 32 kHz clock source (4 * 1/32 kHz = 125 ps)

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics

Table 43. Supported Display Components1

Type

Vendor

Model

TFT displays
(memory-less)

Sharp (HR-TFT Super
Mobile LCD family)

LQ035Q7 DB02, LMO19LC1Sxx

Samsung (QCIF and
QVGA TFT modules for
mobile phones)

LTS180S1-HF1, LTS180S3-HF1, LTS350Q1-PE1,
LTS350Q1-PD1, LTS220Q1-HE1?

Toshiba (LTM series)

LTM022P8062, LTM04C380K?2,
LTMO18A02A2Z, LTM020P3322, LTM021P3372, LTM019P3342,
LTM022A7832, LTM022A05272

NEC

NL6448BC20-08E, NL8060BC31-27

Display controllers

Epson

S1D15xxx series, S1D19xxx series, S1D13713, S1D13715

Solomon Systech

SSD1301 (OLED), SSD1828 (LDCD)

Hitachi HD66766, HD66772
ATI W2300
Smart display modules | Epson L1F10043 T2, L1F10044 T2, L1F10045 T2, L2D220022, L2D200142,
L2F500322, L2D25001 T2
Hitachi 120 160 65K/4096 C-STN (#3284 LTD-1398-2) based on HD 66766

controller

Densitron Europe LTD

All displays with MPU 80/68K series interface and serial peripheral
interface

(for TV)

Sharp LMO0O19LC1Sxx
Sony ACX506AKM
Digital video encoders Analog Devices ADV7174/7179

Crystal (Cirrus Logic)

CS49xx series

Focus

FS453/4

1 Freescale Semiconductor does not recommend one supplier over another and in no way suggests that these are the only
display component suppliers.
2 These display components not validated at time of publication.

4.3.15.2 Synchronous Interfaces

43.15.2.1

Interface to Active Matrix TFT LCD Panels, Functional Description

Figure 45 depicts the LCD interface timing for a generic active matrix color TFT panel. In thisfigure
signals are shown with negative polarity. The sequence of events for active matrix interfacetiming is:

» DISPB_D3 CLK latches data into the panel on its negative edge (when positive polarity is
selected). In active mode, DISPB_D3_CLK runs continuousdly.

* DISPB_D3 HSYNC causes the pandl to start anew line.
* DISPB_D3 VSYNC causes the panel to start a new frame. It always encompasses at |east one

HSYNC pulse.

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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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

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics

DISPB_D# CS
7 [
DISPB_PAR_RS:y—\ A \ E
RV AVAVAVAWAW.

o WAVAVAWAWAVAWEN
DISPB_DATA :X X X X X X X X X X X X X X

Burst access mode with sampling by WR/RD signals

DISPB_BCLK

DISPB_D# _CS —\ /—
DISPB_PAR_RS | \ ,( )\ ,(:
/_

DISPB_WR —\ /

DISPB_RD

DISPB_DATA :X X X X X X X X X X X X X X }

Burst access mode with sampling by separate burst clock (BCLK)

DISPB_D#_CS I E B EEEBENR | B B B B
DISPB_PAR_RSj U X AN e )
DISPB_WR \/ \/ \ / \ /

DISPB_RD \ /
DISPB_DATA :X X ¥ X X X X \

Single access mode (all control signals are not active for one display interface clock after each display access)

Figure 52. Asynchronous Parallel System 80 Interface (Type 2) Burst Mode Timing Diagram
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Electrical Characteristics

The DISP# IF_CLK_PER WR, DISP# |IF_CLK_PER_RD, HSP_CLK_PERIOD,

DISP# IF CLK_DOWN_WR, DISP# IF_CLK_UP WR, DISP# IF_CLK_DOWN_RD,
DISP# IF_CLK_UP_RD and DISP# READ_EN parameters are programmed via the
DI_DISP# TIME_CONF_1, DI_DISP# TIME_CONF 2 and DI_HSP_CLK_PER Registers.

4.3.15.5.3 Serial Interfaces, Functional Description

The 1PU supports the following types of asynchronous serial interfaces:

3-wire (with bidirectional dataline)

4-wire (with separate data input and output lines)

5-wire type 1 (with sampling RS by the serial clock)
5-wire type 2 (with sampling RS by the chip select signal)

Figure 60 depicts timing of the 3-wire serial interface. The timing images correspond to active-low
DISPB_D# CSsignal and the straight polarity of the DISPB_SD D_CLK signal.

For thisinterface, abidirectional datalineisused outside the device. The IPU still uses separate input and
output data lines (IPP_IND_DISPB_SD_D and IPP_DO_DISPB_SD_D). The I/O mux should provide
joining the internal data lines to the bidirectional external line according to the IPP_OBE_DISPB_SD_D
signal provided by the IPU.

Each data transfer can be preceded by an optional preamble with programmable length and contents. The
preambleisfollowed by read/write (RW) and address (RS) bits. The order of the these bitsis
programmable. The RW bit can be disabled. The following data can consist of one word or of awhole
burst. Theinterface parametersare controlled by theDI_SER_DISP1 CONFandDI_SER _DISP2_CONF
Registers.

<—>»—— 1display IF 1 display IF—F<—>
DISPB_D#_CS
SPBD# C { clock cycle clock cycle

DISPB_SD_D_CLK -

DISPB_SD_D >< >< >< >< RW >< RS X D7 >< D6 >< D5 >< D4>< D3 >< D2 >< D1 >< DO

<— Preamble <— |nput or output data ——>

Figure 60. 3-Wire Serial Interface Timing Diagram

Figure 61 depictstiming of the4-wire serial interface. For thisinterface, there are separate input and output
data lines both inside and outside the device.

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3

72

Freescale Semiconductor



Electrical Characteristics

Write
DISPB_D#_CS <—>»—— 1display IF 1 display |IF——<—>
clock cycle clock cycle
I

DISPB_SD_D_CLK

DISPB_SD_D

(Output) L0 rw [ rs | b7 | D6 ) D5 ) Da ) D3 | D2 | D1 | DO

<——— Preamble ——>| <— Outputdata ———>

DISPB_SD_D

(Input)

Read
DISPB_D# CS <> 1 display IF 1 display IF—
clock cycle clock cycle

DISPB_SD_D_CLK

DISPB_SD_D

(Outpun) K frw fRs

<——— Preamble
DISPB_SD_D
(Input) ><D7><D6><D5><D4><D3><D2><Dl><DO
<———— Input data

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.

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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Electrical Characteristics

The DISP# IF_CLK_PER WR, DISP# |IF_CLK_PER_RD, HSP_CLK_PERIOD,

DISP# IF CLK_DOWN_WR, DISP# IF_CLK_UP WR, DISP# IF_CLK_DOWN_RD,
DISP# IF_CLK_UP_RD and DISP# READ_EN parameters are programmed via the
DI_DISP# TIME_CONF_1, DI_DISP# TIME_CONF 2 and DI_HSP_CLK_PER Registers.

4.3.16 Memory Stick Host Controller (MSHC)

Figure 65, Figure 66, and Figure 67 depict the MSHC timings, and Table 49 and Table 50 list the timing
parameters.

tSCLKc

tSCLKwh tSCLKwI

< >
- >

NS

MSHC_SCLK

tSCLKr le 5 le— tSCLKf

Figure 65. MSHC_CLK Timing Diagram

tSCLKc

MSHC_SCL / N / \

tBSsu tBSh

A

MSHC_BS

tDsu

Town

tDh

tDd

MSHC(TrZ'::':)‘

Figure 66. Transfer Operation Timing Diagram (Serial)
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HADDR )D( ADDR 1 X:X

CONTROL )D( CONTROL 1 )D(
HWDATA )(:X DATA write 1 )D(
HREADY [ |\ [ ] L

HRESP X X okay YT X okar XX okav
A[25:0] X[)(___ApDR1 XX
D[15:0] X} DATA write 1 X

S

WAIT \ /
REG XX REG )
OE/WE/IORD/IOWR XX )
CE1/CE2 XX (X
RW

POE | | L

<— PSST —>»|<—— PSS ——>»<«— PSHT—>|

Figure 68. Write Accesses Timing Diagram—PSHT=1, PSST=1
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HOLK™ '\ [\ [\ [\ / \/ /N

HADDR X)X_ADDRT XX
CONTROL YXCONTROL T YX
RWDATA XX DATA read T X
HREADY | W [T L
HRESP X (X okay YT X OKkAY YT X okav X
A[25:0] Y ADDR1 XIX
D[15:0] } )
WAIT |
REG Y REG XIX
OE/WE/IORD/IOWR XX XX
CE1/CE2 X XIX
RW \ N
POE ] \
<— PSST—>»<«<——— PSL. ————>|<— PSHT—>

Figure 69. Read Accesses Timing Diagram—PSHT=1, PSST=1

Table 51. PCMCIA Write and Read Timing Parameters

Symbol Parameter Min Max Unit
PSHT PCMCIA strobe hold time 0 63 clock
PSST PCMCIA strobe set up time 1 63 clock
PSL PCMCIA strobe length 1 128 clock

4.3.18 PWM Electrical Specifications

This section describes the electrical information of the PWM. The PWM can be programmed to select one
of three clock signalsasitssource frequency. The selected clock signal ispassed through aprescaler before
being input to the counter. The output is available at the pulse-width modulator output (PWMO) external

pin.

MCIMX31C/MCIMX31LC Technical Data, Rev. 4.3
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4.3.18.1 PWM Timing

Figure 70 depicts the timing of the PWM, and Table 52 lists the PWM timing characteristics.

System Clock

<— 2a

2b

—» 4a‘<—

Electrical Characteristics

1 —>»
> = 3b
4b
3a—»| |«—

PWM Output /‘

Figure 70. PWM Timing

N

Table 52. PWM Output Timing Parameters

ID Parameter Min Max Unit
1 |System CLK frequency® 0 ipg_clk MHz
2a Clock high time 12.29 — ns
2b Clock low time 9.91 — ns
3a Clock fall time — 0.5 ns
3b Clock rise time — 0.5 ns
4da Output delay time — 9.37 ns
4b Output setup time 8.71 — ns

1 CL of PWMO = 30 pF

4.3.19 SDHC Electrical Specifications

This section describes the electrical information of the SDHC.

4.3.19.1 SDHC Timing

Figure 71 depicts the timings of the SDHC, and Table 53 lists the timing parameters.
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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.
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Table 57. SSI Transmitter 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
SS6 (Tx) CK high to FS (bl) high — 15.0 ns
SS8 (Tx) CK high to FS (bl) low — 15.0 ns
SS10 (Tx) CK high to FS (wl) high — 15.0 ns
SS12  |(Tx) CK high to FS (wl) low — 15.0 ns
SS14 (TX/Rx) Internal FS rise time — 6 ns
SS15 (TX/Rx) Internal FS fall time — 6 ns
SS16 (Tx) CK high to STXD valid from high impedance — 15.0 ns
SS17 (Tx) CK high to STXD high/low — 15.0 ns
SS18 (Tx) CK high to STXD high impedance — 15.0 ns
SS19 STXD rise/fall time — 6 ns
Synchronous Internal Clock Operation

SS42 SRXD setup before (Tx) CK falling 10.0 — ns
SS43 SRXD hold after (Tx) CK falling 0 — ns
SS52 Loading — 25 pF
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4.3.22.2 SSI Receiver Timing with Internal Clock

Figure 81 depicts the SSI receiver timing with internal clock, and Table 58 lists the timing parameters.
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Figure 81. SSI Receiver with Internal Clock Timing Diagram
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Package Information and Pinout

5.1.3

Connection Tables—19 x 19 mm 0.8 mm

Table 62 shows the device connection list for power and ground, alpha-sorted followed by Table 63 on
page 103 which showsthe no-connects. Table 64 on page 103 showsthe device connection list for signals.

5.1.3.1  Ground and Power ID Locations—19 X 19 mm 0.8 mm
Table 62. 19 x 19 BGA Ground/Power ID by Ball Grid Location

GND/PWR ID Ball Location

FGND ui6

FUSE_VDD |[T15

FvCC T16

GND Al, A2, A3, A21, A22, A23, B1, B2, B22, B23, C1, C2, C22, C23, D22, D23, J12, J13, K10, K11, K12, K13, K14,
L10, L11, L12, L13, L14, M9, M10, M11, M12, M13, M14, N10, N11, N12, N13, N14, P10, P11, P12, P13, P14,
R12, Y1, Y23, AA1, AA2, AA22, AA23, AB1, AB2, AB21, AB22, AB23, AC1, AC2, AC21, AC22, AC23

I0QVDD T8

MGND u14

MVCC uU15

NVCC1 G15, G16, H16, J17

NVCC2 N16, P16, R15, R16, T14

NVCC3 K7, K8, L7,L8

NVCC4 H14, J15, K15

NVCC5 G9, G10, H8, H9

NVCC6 G11, G12, G13, H12

NVCC7 H15, J16, K16, L16, M16

NVCC8 H10, H11, J11

NVCC9 G14

NVCC10 P8, R7, R8, R9, T9

NvCC21 T11, T12, T13,U11

NVCC22 T10, U7, U8, U9, U10, V6, V7, V8, V9, V10

Qvcc H13, J14, L15, M15, N9, N15, P9, P15, R10, R11, R13, R14

Qvccil Jg, J9, J10, K9

QvCcC4 L9, M7, M8, N8

SGND u13

svcc u12

uvcc P18

UGND P17
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