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

• Instruction and data L1 caches, including a non-blocking data cache with Hit-Under-Miss

• Virtually indexed/physically addressed L1 caches

• 64-bit 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 L1 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 a jump to a configurable address.

Table 2 shows information about the MCIMX31C core in tabular form.

Table 2. MCIMX31C Core

Core 
Acronym

Core 
Name

Brief Description Integrated Memory 
Includes

ARM11 or 
ARM1136

ARM1136 
Platform

The ARM1136™ Platform consists of the ARM1136JF-S core, the ETM 
real-time debug modules, a 6 x 5 multi-layer AHB crossbar switch (MAX), and a 
Vector Floating Processor (VFP).
The MCIMX31C provides a high-performance ARM11 microprocessor core and 
highly integrated system functions. The ARM Application Processor (AP) and 
other subsystems address the needs of the personal, wireless, and portable 
product market with integrated peripherals, advanced processor core, and 
power management capabilities.

 • 16 Kbyte 
Instruction Cache

 • 16 Kbyte Data 
Cache

 • 128 Kbyte L2 
Cache

 • 32 Kbyte ROM
 • 16 Kbyte RAM
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Electrical Characteristics

4.3.4 1-Wire Electrical Specifications

Figure 6 depicts the RPP timing, and Table 18 lists the RPP timing parameters.

Figure 6. Reset and Presence Pulses (RPP) Timing Diagram

Figure 7 depicts Write 0 Sequence timing, and Table 19 lists the timing parameters.

Figure 7. Write 0 Sequence Timing Diagram

Table 17. Clock Amplifier Electrical Characteristics for CKIH Input

Parameter Min Typ Max Units

Input Frequency 15 — 75 MHz

VIL (for square wave input) 0 — 0.3 V

VIH (for square wave input) (VDD 1– 0.25)

1 VDD is the supply voltage of CAMP. See reference manual.

— 3 V

Sinusoidal Input Amplitude 0.4 2

2 This value of the sinusoidal input will be measured through characterization.

— VDD Vp-p

Duty Cycle 45 50 55 %

Table 18. RPP Sequence Delay Comparisons Timing Parameters

ID Parameters Symbol Min Typ Max Units

OW1 Reset Time Low tRSTL 480 511 — µs

OW2 Presence Detect High tPDH 15 — 60 µs

OW3 Presence Detect Low tPDL 60 — 240 µs

OW4 Reset Time High tRSTH 480 512 — µs

1-Wire bus

DS2502 Tx 
“Presence Pulse”

(BATT_LINE)

OWIRE Tx
“Reset Pulse”

OW1

OW2

OW3

OW4

OW5

OW6

1-Wire bus
 (BATT_LINE)
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Figure 11. Multiword DMA (MDMA) Timing

 

Figure 12 shows timing for MDMA read, Figure 13 shows timing for MDMA write, and Table 24 lists the 
timing parameters for MDMA read and write.

Table 23. PIO Write Timing Parameters

ATA 
Parameter

Parameter 
from Figure 11

Value
Controlling 

Variable

t1 t1 t1 (min) = time_1 * T – (tskew1 + tskew2 + tskew5)  time_1

t2 t2w t2 (min) = time_2w * T – (tskew1 + tskew2 + tskew5) time_2w

t9 t9 t9 (min) = time_9 * T – (tskew1 + tskew2 + tskew6) time_9

t3 — t3 (min) = (time_2w – time_on)* T – (tskew1 + tskew2 +tskew5) 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 — t0(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. —
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4.3.5.4  UDMA Out Timing

Figure 17 shows timing when the UDMA out transfer starts, Figure 18 shows timing when the UDMA out 
host terminates transfer, Figure 19 shows timing when the UDMA out device terminates transfer, and 
Table 26 lists the timing parameters for UDMA out burst.

Figure 17. UDMA Out Transfer Starts Timing Diagram

Figure 18. UDMA Out Host Terminates Transfer Timing Diagram
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Figure 27. Asynchronous Memory Timing Diagram for Read Access—WSC=1

Figure 28. Asynchronous Memory Timing Diagram for Write Access—
WSC=1, EBWA=1, EBWN=1, LBN=1
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Figure 33. SDRAM Read Cycle Timing Diagram

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

SDCLK

WE

ADDR

DQ

DQM

COL/BA

Data

CS

CAS

RAS

Note:  CKE is high during the read/write cycle.

SD4

SD1

SD3
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SD4

SD4

SD4

SD4

SD5

SD5

SD5

SD5

SD5

SD6
SD7

SD10 

SD8

SD9

SDCLK

ROW/BA
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Figure 34. SDR SDRAM Write Cycle Timing Diagram

Table 32. SDR SDRAM Write 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

SD11 Precharge cycle period1 tRP 1 4 clock

SD12 Active to read/write command delay1 tRCD 1 8 clock

CS

CAS

WE

RAS

ADDR

DQ

DQM

BA ROW / BA COL/BA

DATA

SD4

SD4

SD4SD4

SD5

SD5

SD5SD5
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SD13 SD14
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SDCLK

SD1
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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 33 indicates SDRAM requirements. All output signals 
are driven by the ESDCTL at the negative edge of SDCLK and the 
parameters are measured at maximum memory frequency.

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

1 SD10 and SD11 are determined by SDRAM controller register settings.

tRP 1 4 clock

SD11 Auto precharge command period1 tRC 2 20 clock
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Figure 37. Mobile DDR SDRAM Write Cycle Timing Diagram

NOTE
SDRAM CLK and DQS related 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 35 indicates SDRAM requirements. All output signals 
are driven by the ESDCTL at the negative edge of SDCLK and the 
parameters are measured at maximum memory frequency.

Table 35. Mobile DDR SDRAM Write Cycle Timing Parameters1

1 Test condition: Measured using delay line 5 programmed as follows: ESDCDLY5[15:0] = 0x0703.

ID Parameter Symbol Min Max Unit

SD17 DQ & DQM setup time to DQS tDS 0.95 — ns

SD18 DQ & DQM hold time to DQS tDH 0.95 — ns

SD19 Write cycle DQS falling edge to SDCLK output delay time. tDSS 1.8 — ns

SD20 Write cycle DQS falling edge to SDCLK output hold time. tDSH 1.8 — ns

SDCLK

SDCLK

DQS (output)

DQ (output)

DQM (output)

Data Data Data Data Data Data Data Data

DM DM DM DM DM DM DM DM

SD17

SD17

SD17

SD17

SD18
SD18

SD18 SD18

SD19 SD20
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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.

Figure 42. Gated Clock Mode Timing Diagram

A frame starts with a rising edge on SENSB_VSYNC (all the timings correspond to straight polarity of the 
corresponding signals). Then SENSB_HSYNC goes to high and hold for the entire line. Pixel clock is 
valid as long as SENSB_HSYNC is high. Data is latched at the rising edge of the valid pixel clocks. 
SENSB_HSYNC goes to 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_HSYNC timing repeats. For next frame the 
SENSB_VSYNC timing repeats.

4.3.14.2.3 Non-Gated Clock Mode

The timing is the same as the 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 are valid and will cause data to be latched into the input FIFO. The SENSB_PIX_CLK signal is 
inactive (states low) until valid data is going to be transmitted over the bus.

Figure 43. Non-Gated Clock Mode Timing Diagram
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1st byte
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Active Line
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SENSB_VSYNC
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SENSB_DATA[7:0] invalid 

1st byte

n+1th frame

invalid 

1st byte

nth frame

Start of Frame
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4.3.15.3 Interface to Sharp HR-TFT Panels

Figure 49 depicts the 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.

Figure 49. Sharp HR-TFT Panel Interface Timing Diagram—Pixel Level

3 Display interface clock up time 

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

Tdicu
1
2
---THSP_CLK ceil

2 DISP3_IF_CLK_UP_WR⋅
HSP_CLK_PERIOD

----------------------------------------------------------------------⋅=

D1 D2

DISPB_D3_CLK 

DISPB_D3_DATA

DISPB_D3_SPL

DISPB_D3_HSYNC

DISPB_D3_CLS

DISPB_D3_PS

DISPB_D3_REV

1 DISPB_D3_CLK period

IP26

D320

Horizontal timing

IP22

IP23

IP25

IP21

IP24

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.
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Figure 51. Asynchronous Parallel System 80 Interface (Type 1) Burst Mode Timing Diagram
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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 access level. All 
timing images are based on active low control signals (signals polarity is controlled via the 
DI_DISP_SIG_POL Register).
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Figure 56. Asynchronous Parallel System 80 Interface (Type 1) Timing Diagram
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Figure 58. Asynchronous Parallel System 68k Interface (Type 1) Timing Diagram
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4.3.15.5.4 Serial Interfaces, Electrical Characteristics

Figure 64 depicts timing of the serial interface. Table 48 lists the timing parameters at display access level.

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 Tdicpw3 Tdicpw+1.5 ns

IP50 Read clock low pulse width Trl Tdicdr–Tdicur–1.5 Tdicdr4–Tdicur5 Tdicdr–Tdicur+1.5 ns

IP51 Read clock high pulse width Trh Tdicpr–Tdicdr+Tdicur–1.5 Tdicpr–Tdicdr+
Tdicur

Tdicpr–Tdicdr+Tdicur+1.5 ns

IP52 Write clock low pulse width Twl Tdicdw–Tdicuw–1.5 Tdicdw6–Tdicuw7 Tdicdw–Tdicuw+1.5 ns

IP53 Write clock high pulse width Twh Tdicpw–Tdicdw+
Tdicuw–1.5

Tdicpw–Tdicdw+
Tdicuw

Tdicpw–Tdicdw+
Tdicuw+1.5

ns

IP54 Controls setup time for read Tdcsr Tdicur–1.5 Tdicur — ns

IP55 Controls hold time for read Tdchr Tdicpr–Tdicdr–1.5 Tdicpr–Tdicdr — ns

IP49, IP48

Read Data

IP51, IP53

IP58 IP59

DISPB_SER_RS

DISPB_DATA

DISPB_DATA
(Input)

(Output)

IP56,IP54 IP57, IP55

IP50, IP52

IP61IP60

IP67,IP65 

IP47

IP64, IP66

IP62, IP63

DISPB_SD_D_CLK

read point
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IP56 Controls setup time for write Tdcsw Tdicuw–1.5 Tdicuw — ns

IP57 Controls hold time for write Tdchw Tdicpw–Tdicdw–1.5 Tdicpw–Tdicdw — ns

IP58 Slave device data delay8 Tracc 0 — Tdrp9–Tlbd10–Tdicur–1.5 ns

IP59 Slave device data hold time8 Troh Tdrp–Tlbd–Tdicdr+1.5 — Tdicpr–Tdicdr–1.5 ns

IP60 Write data setup time Tds Tdicdw–1.5 Tdicdw — ns

IP61 Write data hold time Tdh Tdicpw–Tdicdw–1.5 Tdicpw–Tdicdw — ns

IP62 Read period2 Tdicpr Tdicpr–1.5 Tdicpr Tdicpr+1.5 ns

IP63 Write period3 Tdicpw Tdicpw–1.5 Tdicpw Tdicpw+1.5 ns

IP64 Read down time4 Tdicdr Tdicdr–1.5 Tdicdr Tdicdr+1.5 ns

IP65 Read up time5 Tdicur Tdicur–1.5 Tdicur Tdicur+1.5 ns

IP66 Write down time6 Tdicdw Tdicdw–1.5 Tdicdw Tdicdw+1.5 ns

IP67 Write up time7 Tdicuw Tdicuw–1.5 Tdicuw Tdicuw+1.5 ns

IP68 Read time point9 Tdrp Tdrp–1.5 Tdrp Tdrp+1.5 ns

1 The exact conditions have not been finalized, but will likely match the current customer requirement for their specific display. These 
conditions may be device specific.

2 Display interface clock period value for read:

3 Display interface clock period value for write:

4 Display interface clock down time for read:

5 Display interface clock up time for read:

6 Display interface clock down time for write:

7 Display interface clock up time for write:

8 This parameter is a requirement to the display connected to the IPU.
9 Data read point:

10 Loopback delay Tlbd is the cumulative propagation delay of read controls and read data. It includes an IPU output delay, a 
device-level output delay, board delays, a device-level input delay, an IPU input delay. This value is device specific.

Table 48. Asynchronous Serial Interface Timing Parameters—Access Level (continued)

ID Parameter Symbol Min. Typ.1 Max. Units

Tdicpr THSP_CLK ceil⋅ DISP#_IF_CLK_PER_RD
HSP_CLK_PERIOD

----------------------------------------------------------------=

Tdicpw THSP_CLK ceil⋅ DISP#_IF_CLK_PER_WR
HSP_CLK_PERIOD

------------------------------------------------------------------=

Tdicdr 1
2
---THSP_CLK cei l 2 DISP#_IF_CLK_DOWN_RD⋅

HSP_CLK_PERIOD
-------------------------------------------------------------------------------⋅=

Tdicur 1
2
---THSP_CLK cei l 2 DISP#_IF_CLK_UP_RD⋅

HSP_CLK_PERIOD
--------------------------------------------------------------------⋅=

Tdicdw
1
2
---THSP_CLK cei l

2 DISP#_IF_CLK_DOWN_WR⋅
HSP_CLK_PERIOD

---------------------------------------------------------------------------------⋅=

Tdicuw
1
2
---THSP_CLK ceil

2 DISP#_IF_CLK_UP_WR⋅
HSP_CLK_PERIOD

----------------------------------------------------------------------⋅=

Tdrp THSP_CLK cei l
DISP#_READ_EN

HSP_CLK_PERIOD
--------------------------------------------------⋅=
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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.

Figure 81. SSI Receiver with Internal Clock Timing Diagram
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Electrical Characteristics

4.3.23 USB Electrical Specifications

This section describes the electrical information of the USBOTG port. The OTG port supports both serial 
and parallel interfaces.

The high speed (HS) interface is supported via the ULPI (Ultra Low Pin Count Interface). Figure 84 
depicts the USB ULPI timing diagram, and Table 61 lists the timing parameters. 

Figure 84. USB ULPI Interface Timing Diagram

SS28 (Rx) CK high to FS (bl) high –10.0 15.0 ns

SS30 (Rx) CK high to FS (bl) low 10.0 — ns

SS32 (Rx) CK high to FS (wl) high –10.0 15.0 ns

SS34 (Rx) CK high to FS (wl) low 10.0 — ns

SS35 (Tx/Rx) External FS rise time — 6.0 ns

SS36 (Tx/Rx) External FS fall time — 6.0 ns

SS40 SRXD setup time before (Rx) CK low 10.0 — ns

SS41 SRXD hold time after (Rx) CK low 2.0 — ns

Table 61. USB ULPI Interface Timing Specification1

1 Timing parameters are given as viewed by transceiver side.

Parameter Symbol Min Max Units

Setup time (control in, 8-bit data in) TSC, TSD 6 — ns

Hold time (control in, 8-bit data in) THC, THD 0 — ns

Output delay (control out, 8-bit data out) TDC, TDD — 9 ns

Table 60. SSI Receiver with External Clock Timing Parameters (continued)

ID Parameter Min Max Unit

Clock

Control out (stp)

Data out

Control in (dir, nxt)

Data in

TDD

TDC TDC

TSC

TSD THD

THC
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5 Package Information and Pinout
This section includes the contact assignment information and mechanical package drawing for the 
MCIMX31C.


