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DLPC3430 and DLPC3435 Display Controller
1 Features 2 Applications

Display Controller for DLP2010 (.2 WVGA) TRP
DMD

— Supports Input Image Sizes up to 720p

— Low-Power DMD Interface With Interface
Training

Input frame rates up to 120Hz for 2D and 3D

24-Bit, Input Pixel Interface Support:

Parallel or BT656, Interface Protocols

Pixel Clock up to 150 MHz

Multiple Input Pixel Data Format Options

Supports Landscape and Potrait Inputs

MIPI DSI Interface Type 3 (only supported with
DLPC3430)

— 1-4 lanes, up to 470 Mbps lane speed
Pixel Data Processing:

— IntelliBright™ Suite of Image Processing
Algorithms

— Content Adaptive lllumination Control
— Local Area Brightness Boost

— Image Resizing (Scaling)

— 1D Keystone Correction

— Color Coordinate Adjustment

— Active Power Management Processing

— Programmable Degamma

— Color Space Conversion

— 4:2:2 to 4:4:4 Chroma Interpolation

— Field Scaled De-Interlacing

Two Package Options:

— 176-Pin, 7- x 7-mm, 0.4-mm Pitch, NFBGA

— 201-Pin, 13- x 13-mm, 0.8-mm Pitch, NFBGA

External Flash Support

Auto DMD Parking at Power Down
Embedded Frame Memory (eDRAM)
System Features:

— I2C Control of Device Configuration
— Programmable Splash Screens

— Programmable LED Current Control
— Display Image Rotation

— One Frame Latency

Embedded Projection:

Smart Phone
Tablet
Camera
Camcorder
Laptop

Battery-Powered Mobile Accessory
Wearable (Near-Eye) Display
Interactive Display

Low-Latency Gaming Display
Digital Signage

3 Description

The DLPC3430 and DLPC3435 digital controller, part
of the DLP2010 (.2 WVGA) chipset, support reliable
operation of the DLP2010 digital micromirror device
(DMD). The DLPC3430 and DLCP3435 controllers

provide a convenient,

multi-functional interface

between user electronics and the DMD, enabling
small form factor and low power display applications.

Device Information®®

PART NUMBER

PACKAGE BODY SIZE (NOM)

DLPC3430

NFBGA (176) 7.00 x 7.00 mm?

DLPC3435

NFBGA (201) 13.00 x 13.00 mm?

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

(2) DSl is available for the DLPC3430 only. DSI is not available
for the DLPC3435.

Typical Standalone System

Projector Module Electronics
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5 Pin Configuration and Functions

ZVB Package
176-Pin NFBGA
Bottom View
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Pin Functions — Board Level Test, Debug, and Initialization

PIN

NAME

NUMBER

/0

DESCRIPTION

HWTEST_EN

C10

Manufacturing test enable signal. This signal should be connected directly to ground on the
PCB for normal operation.

PARKZ

C13

DMD fast PARK control (active low Input) (hysteresis buffer). PARKZ must be set high to
enable normal operation. PARKZ should be set high prior to releasing RESETZ (that is, prior to
the low-to-high transition on the RESETZ input). PARKZ should be set low for a minimum of 32
ps before any power is removed from the DLPC343x such that the fast DMD PARK operation
can be completed. Note for PARKZ, fast PARK control should only be used when loss of power
is eminent and beyond the control of the host processor (for example, when the external power
source has been disconnected or the battery has dropped below a minimum level). The longest
lifetime of the DMD may not be achieved with the fast PARK operation. The longest lifetime is
achieved with a normal PARK operation. Because of this, PARKZ is typically used in
conjunction with a normal PARK request control input through GPIO_08. The difference being
that when the host sets PROJ_ON low, which connects to both GPIO_08 and the DLPA2000
PMIC chip, the DLPC343x takes much longer than 32 ps to park the mirrors. The DLPA2000
holds on all power supplies, and keep RESETZ high, until the longer mirror parking has
completed. This longer mirror parking time, of up to 500 ps, ensures the longest DMD lifetime
and reliability.

The DLPA2000 monitors power to the DLPC343x and detects an eminent power loss condition
and drives the PARKZ signal accordingly.

Reserved

P12

Tl internal use. Should be left unconnected.

Reserved

P13

Tl internal use. Should be left unconnected.

Reserved

N13M

Tl internal use. Should be left unconnected.

Reserved

N12()

Tl internal use. Should be left unconnected.

Reserved

M13

Tl internal use. Should be left unconnected.

Reserved

N11

Tl internal use. Should be left unconnected.

Reserved

P11

Tl internal use
This pin must be tied to ground, through an external 8-kQ, or less, resistor for normal operation.
Failure to tie this pin low during normal operation will cause startup and initialization problems.

RESETZ

c1

DLPC343x power-on reset (active low input) (hysteresis buffer). Self-configuration starts when a
low-to-high transition is detected on RESETZ. All ASIC power and clocks must be stable before
this reset is de-asserted. Note that the following signals will be tri-stated while RESETZ is
asserted:

SPIO_CLK, SPI0_DOUT, SPI0_CSZ0,

SPI0_CSZ1, and GPIO(19:00)

External pullups or downs (as appropriate) should be added to all tri-stated output signals listed
(including bidirectional signals to be configured as outputs) to avoid floating ASIC outputs
during reset if connected to devices on the PCB that can malfunction. For SPI, at a minimum,
any chip selects connected to the devices should have a pullup.

Unused bidirectional signals can be functionally configured as outputs to avoid floating ASIC
inputs after RESETZ is set high.

The following signals are forced to a logic low state while RESETZ is asserted and
corresponding /O power is applied:

LED_SEL 0, LED_SEL 1 and DMD_DEN_ARSTZ

No signals will be in their active state while RESETZ is asserted.

Note that no 1C or DSI activity is permitted for a minimum of 500 ms after RESETZ (and
PARKZ) are set high.

TSTPT_O

R12

B

Test pin 0 (includes weak internal pulldown) — tri-stated while RESETZ is asserted low.
Sampled as an input test mode selection control approximately 1.5 us after de-assertion of
RESETZ, and then driven as an output.

Normal use: reserved for test output. Should be left open for normal use.

Note: An external pullup should not be applied to this pin to avoid putting the DLPC343x in a
test mode.

Without external pullup @ With external pullup©
Feeds TMSEL(0) Feeds TMSEL(0)

(1) If operation does not call for an external pullup and there is no external logic that might overcome the weak internal pulldown resistor,
then this 1/O can be left open or unconnected for normal operation. If operation does not call for an external pullup, but there is external
logic that might overcome the weak internal pulldown resistor, then an external pulldown resistor is recommended to ensure a logic low.

(2) External pullup resistor must be 8 kQ, or less, for pins with internal pullup or down resistors.

(3) If operation does not call for an external pullup and there is no external logic that might overcome the weak internal pulldown resistor,
then the TSTPT I/O can be left open/ unconnected for normal operation. If operation does not call for an external pullup, but there is
external logic that might overcome the weak internal pulldown resistor, then an external pulldown resistor is recommended to ensure a

logic low.

4 Submit Documentation Feedback
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Pin Functions — Board Level Test, Debug, and Initialization (continued)

PIN

NAME

NUMBER

1/10

DESCRIPTION

TSTPT_1

R13

By

Test pin 1 (includes weak internal pulldown) — tri-stated while RESETZ is asserted low.
Sampled as an input test mode selection control approximately 1.5 us after de-assertion of
RESETZ and then driven as an output.

Normal use: reserved for test output. Should be left open for normal use.

Note: An external pullup should not be applied to this pin to avoid putting the DLPC343x in a
test mode.

Without external pullup® With external pullup©
Feeds TMSEL(1) Feeds TMSEL(1)

TSTPT_2

R14

By

Test pin 2 (Includes weak internal pulldown) — tri-stated while RESETZ is asserted low.
Sampled as an input test mode selection control approximately 1.5 us after de-assertion of
RESETZ and then driven as an output.

Normal use: reserved for test output. Should be left open for normal use.

Note: An external pullup should not be applied to this pin to avoid putting the DLPC343x in a
test mode.

Without external pullup® With external pullup©
Feeds TMSEL(2) Feeds TMSEL(2)

TSTPT_3

R15

Test pin 3 (Includes weak internal pulldown) — tri-stated while RESETZ is asserted low.
Sampled as an input test mode selection control approximately 1.5 us after de-assertion of
RESETZ and then driven as an output.

Normal use: reserved for for test output. Should be left open for normal use.

TSTPT_4

P14

By

Test pin 4 (Includes weak internal pulldown) — tri-stated while RESETZ is asserted low.
Sampled as an input test mode selection control approximately 1.5 us after de-assertion of
RESETZ and then driven as an output.

Normal use: reserved for for test output. Should be left open for normal use.

TSTPT_5

P15

B

Test pin 5 (Includes weak internal pulldown) — tri-stated while RESETZ is asserted low.
Sampled as an input test mode selection control approximately 1.5 us after de-assertion of
RESETZ and then driven as an output.

Normal use: reserved for test output. Should be left open for normal use.

TSTPT_6

N14

Test pin 6 (Includes weak internal pulldown) — tri-stated while RESETZ is asserted low.
Sampled as an input test mode selection control approximately 1.5 us after de-assertion of
RESETZ and then driven as an output.

Normal use: reserved for test output. Should be left open for normal use.

Alternative use: none. External logic shall not unintentionally pull this pin high to avoid putting
the DLPC343x in a test mode.

TSTPT_7

N15

B

Test pin 7 (Includes weak internal pulldown) — tri-stated while RESETZ is asserted low.
Sampled as an input test mode selection control approximately 1.5 us after de-assertion of
RESETZ and then driven as an output.

Normal use: reserved for test output. Should be left open for normal use.

Copyright © 2014-2016, Texas Instruments Incorporated
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Pin Functions — Parallel Port Input Data and Control®®

PIN /o DESCRIPTION
NAME NUMBER PARALLEL RGB MODE BT656 INTERFACE MODE
PCLK P3 l;; | Pixel clock® Pixel clock®)
PDM_CVS_TE N4 Bs | Parallel data mask® Unused®
VSYNC_WE P1 i1 | Vsync® Unused®
HSYNC_CS N5 l;1 | Hsync® Unused®
DATAEN_CMD P2 l;; | Data Valid® Unused®
(TYPICAL RGB 888)
PDATA O K2 Blue (bit weight 1) BT656_Data (0)
PDATA_1 K1 Blue (bit weight 2) BT656_Data (1)
PDATA_2 L2 Blue (bit weight 4) BT656_Data (2)
PDATA_3 L1 | Blue (bit weight 8) BT656_Data (3)
PDATA_4 M2 11 I Blue (bit weight 16) BT656_Data (4)
PDATA 5 M1 Blue (bit weight 32) BT656_Data (5)
PDATA_6 N2 Blue (bit weight 64) BT656_Data (6)
PDATA_7 N1 Blue (bit weight 128) BT656_Data (7)
(TYPICAL RGB 888)
PDATA_8 R1 Green (bit weight 1)
PDATA 9 R2 Green (bit weight 2)
PDATA_10 R3 Green (bit weight 4)
PDATA_11 P4 | Green (bit weight 8) Unused
PDATA_12 R4 11 | Green (bit weight 16)
PDATA_13 P5 Green (bit weight 32)
PDATA_14 R5 Green (bit weight 64)
PDATA_15 P6 Green (bit weight 128)
(TYPICAL RGB 888)
PDATA_16 R6 Red (bit weight 1)
PDATA_17 P7 Red (bit weight 2)
PDATA_18 R7 Red (bit weight 4)
PDATA_19 P8 | Red (bit weight 8) Unused
PDATA_20 RS 11 | Red (bit weight 16)
PDATA_21 P9 Red (bit weight 32)
PDATA_22 R9 Red (bit weight 64)
PDATA_23 P10 Red (bit weight 128)
3D reference
*  For 3D applications: left or right 3D reference (left = 1, right = 0). To be provided by the
3DR N6 host when a 3D command is not provided. Must transition in the middle of each frame

(no closer than 1 ms to the active edge of VSYNC)
* If a 3D application is not used, then this input should be pulled low through an external

resistor.

(1) PDATA(23:0) bus mapping is pixel format and source mode dependent. See later sections for details.
(2) PDM_CVS_TE is optional for parallel interface operation. If unused, inputs should be grounded or pulled down to ground through an

external resistor (8 kQ or less).

(3) Pixel clock capture edge is software programmable.
(4) The parallel data mask signal input is optional for parallel interface operations. If unused, inputs should be grounded or pulled down to

ground through an external resistor (8 kQ or less).
(5) Unused inputs should be grounded or pulled down to ground through an external resistor (8 kQ or less).
(6) VSYNC, HSYNC, and DATAEN polarity is software programmable.
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Table 1. Pin Functions - DSI Input Data and Clock

Added PIN o DESCRIPTION

NAME NUMBER MIPI DSI MODE
DCLKN E2 ] . )
DGLKP E1 B1o DSl Interface; DSI - LVDS Differential Clock
DDON G2
DDOP G1
DD1N F2
DD1P F1 B DSl Interface, DSI Data Lane LVDS Differential Pair inputs 0-> 3
DD2N D2 10 (Support a maximum of 4 input DSI Lanes)®
DD2P D1
DD3N C2
DD3P C1l
RREE E3 DSI Reference Resitor A 30k Ohm +/- 1% external trim resistor

should be connected from this pin to ground®

(1) For DSI, Differential Data Bus(0) is required for DSI operation with the remaining 3 data lanes being optional/ implementation specific as
needed. Any unused DSI LVDS paris should be unconnected and left floating.

(2) RREF is an analog signal that requires a fixed precision resistor connected to this pin when DSl is utilized. If DSI is NOT utilized then
this signal should be unconnected and left floating on the board design.

Pin Functions — DMD Reset and Bias Control

PIN
110 DESCRIPTION
NAME NUMBER
DMD driver enable (active high)/ DMD reset (active low). Assuming the
corresponding /O power is supplied, this signal will be driven low after the DMD is
parked and before power is removed from the DMD. If the 1.8-V power to the
DMD_DEN_ARSTZ Bl 02 DLPC343x is independent of the 1.8-V power to the DMD, then Tl recommends a
weak, external pulldown resistor to hold the signal low in the event DLPC343x
power is inactive while DMD power is applied.
DMD_LS_CLK Al O3 DMD, low speed interface clock
DMD_LS_WDATA A2 O3 DMD, low speed serial write data
DMD_LS_RDATA B2 lg DMD, low speed serial read data
Pin Functions — DMD Sub-LVDS Interface
PIN
/0 DESCRIPTION
NAME NUMBER
DMD_HS_CLK_P A7 . .
DMD_HS_CLK_N B7 Oy DMD high speed interface
DMD_HS_WDATA_H_P A3
DMD_HS_WDATA_H_N B3
DMD_HS_WDATA_G_P A4
DMD_HS_WDATA_G_N B4
DMD_HS_WDATA_F_P A5
DMD_HS_WDATA_F_N B5
DMD_HS_WDATA_E_P A6
DMD_HS WDATA_E_N B6 o DMD high speed interface lanes, write data bits: (The true numbering and
DMD_HS_WDATA_D_P A8 4 application of the DMD_HS_DATA pins are software configuration dependent)
DMD_HS_WDATA_D_N B8
DMD_HS_WDATA_C_P A9
DMD_HS_WDATA_C_N B9
DMD_HS_WDATA_B_P Al10
DMD_HS_WDATA_B_N B10
DMD_HS_WDATA_A_P All
DMD_HS_WDATA_A_N B11

Copyright © 2014-2016, Texas Instruments Incorporated
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Pin Functions — Peripheral Interface®

PIN

10 DESCRIPTION
NAME NUMBER
Successive approximation ADC comparator output (DLPC343x Input). Assumes a successive
CMP OUT A12 | approximation ADC is implemented with a WPC light sensor and/or a thermistor feeding one input of
- 6 | an external comparator and the other side of the comparator is driven from the ASIC’s CMP_PWM pin.
Should be pulled-down to ground if this function is not used. (hysteresis buffer)
Successive approximation comparator pulse-duration modulation (output). Supplies a PWM signal to
CMP_PWM Al5 O; | drive the successive approximation ADC comparator used in WPC light-to-voltage sensor applications.
Should be left unconnected if this function is not used.
Host interrupt (output)
HOST_IRQ indicates when the DLPC343x auto-initialization is in progress and most importantly when
HOST_IRQ® N8 Og | it completes.
The DLPC343x tri-states this output during reset and assumes that an external pullup is in place to
drive this signal to its inactive state.
I2C slave (port 0) SCL (bidirectional, open-drain signal with input hysteresis): An external pullup is
required. The slave I°C 1/Os are 3.6-V tolerant (high-volt-input tolerant) and are powered by VCC_INTF
IICO_SCL N10 B, | (which can be 1.8, 2.5, or 3.3 V). External I2C pullups must be connected to a host supply with an
equal or higher supply voltage, up to a maximum of 3.6 V (a lower pullup supply voltage would not
likely satisfy the VIH specification of the slave 12C input buffers).
Reserved R11 Bg | Tlinternal use. Tl recommends an external pullup resistor.
I2C slave (port 0) SDA. (bidirectional, open-drain signal with input h}/steresis): An external pullup is
required. The slave I°C port is the control port of ASIC. The slave I°C 1/Os are 3.6-V tolerant (high-volt-
input tolerant) and are powered by VCC_INTF (which can be 1.8, 2.5, or 3.3 V). External I12C pullups
IICO_SDA N9 B~ . : .
- must be connected to a host supply with an equal or higher supply voltage, up to a maximum of 3.6 V
(a lower pullup supply voltage would not likely satisfy the VIH specification of the slave 12C input
buffers).
Reserved R10 Bg | Tlinternal use. TI recommends an external pullup resistor.
LED enable select. Controlled by programmable DMD sequence
Timing Enabled LED
LED_SEL(1:0) DLPA2000 application
LED_SEL_O B15 01 |00 None
01 Red
10 Green
11 Blue
These signals will be driven low when RESETZ is asserted and the corresponding 1/O power is
LED SEL 1 B14 o supplied. They will continue to be driven low throughout the auto-initialization process. A weak,
= 1 | external pulldown resistor is still recommended to ensure that the LEDs are disabled when I/O power is
not applied.
SPIO_CLK Al13 043 | Synchronous serial port 0, clock
SPI port 1, chip select 0 (active low output)
SPI0_CSZz0 Al4 0,3 | Tl recommends an external pullup resistor to avoid floating inputs to the external SPI device during
ASIC reset assertion.
SPI port 1, chip select 1 (active low output)
SPI0_CSz1 C12 0,3 | Tl recommends an external pullup resistor to avoid floating inputs to the external SPI device during
ASIC reset assertion.
SPIO_DIN B12 l1, | Synchronous serial port 0, receive data in
SPI0O_DOUT B13 043 | Synchronous serial port 0, transmit data out

(1) External pullup resistor must be 8 kQ or less.
(2) For more information about usage, see HOST_IRQ Usage Model.
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Pin Functions — GPIO Peripheral Interface®

PIN 2
/0 DESCRIPTION @)
NAME NUMBER
General purpose 1/0O 19 (hysteresis buffer). Options:
1. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
GPIO 19 M15 B (otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
- L2 MTR_SENSE, Motor Sense (Input): For Focus Motor control applications, this GPIO must be
configured as an input to the DLPC343x fed from the focus motor position sensor.
3. KEYPAD_4 (input): keypad applications
General purpose 1/0O 18 (hysteresis buffer). Options:
GPIO 18 M14 B 1. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
= 1 (otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
2. KEYPAD_3 (input): keypad applications
General purpose /0O 17 (hysteresis buffer). Options:
GPIO 17 L15 B 1. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
= 1 (otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
2. KEYPAD_2 (input): keypad applications
General purpose 1/0O 16 (hysteresis buffer). Options:
GPIO 16 L14 B 1. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
- 1 (otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
2. KEYPAD_1 (input): keypad applications
General purpose /0O 15 (hysteresis buffer). Options:
GPIO 15 K15 B 1. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
= 1 (otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
2. KEYPAD_O (input): keypad applications
General purpose 1/0O 14 (hysteresis buffer). Options:
GPIO_14 K14 B1 | 1. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
(otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
General purpose /0O 13 (hysteresis buffer). Options:
1. CAL_PWR (output): Intended to feed the calibration control of the successive approximation ADC
GPIO_13 J15 B1 light sensor.
2. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
(otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
General purpose /0O 12 (hysteresis buffer). Options:
GPIO_12 114 B, 1. (Output) power enable control for LABB light sensor.
2. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
(otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
General purpose 1/0O 11 (hysteresis buffer). Options:
GPIO_ 11 H15 B, 1. (Output): thermistor power enable.
2. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
(otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
General Purpose 1/0O 10 (hysteresis buffer). Options:
1. RC_CHARGE (output): Intended to feed the RC charge circuit of the successive approximation ADC
GPIO_10 H14 B, used to control the light sensor comparator.
2. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
(otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
General purpose 1/0 09 (hysteresis buffer). Options:
1. LS_PWR (active high output): Intended to feed the power control signal of the successive
GPIO_09 G15 B, approximation ADC light sensor.
2. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
(otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).

(1) GPIO signals must be configured through software for input, output, bidirectional, or open-drain. Some GPIO have one or more
alternative use modes, which are also software configurable. The reset default for all GPIO is as an input signal. An external pullup is
required for each signal configured as open-drain.

(2) DLPC343x general purpose 1/0. These GPIO are software configurable.
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Pin Functions — GPIO Peripheral Interface” (continued)

PIN 2
10 DESCRIPTION®
NAME NUMBER
General purpose 1/O 08 (hysteresis buffer). Options:
1. (All) Normal mirror parking request (active low): To be driven by the PROJ_ON output of the host. A
GPIO_08 G14 B logic low on this signal will cause the DLPC343x to PARK the DMD, but it will not power down the
DMD (the DLPA2000 does that instead). The minimum high time is 200 ms. The minimum low time is
also 200 ms.
General purpose 1/0 07 (hysteresis buffer). Options:
1. (Output): LABB output sample and hold sensor control signal.
GPIO_07 F15 Bi| 2. (All) GPIO (bidirectional): Optional GPIO. Should be configured as a logic zero GPIO output and left
unconnected if not used (otherwise it will require an external pullup or pulldown to avoid a floating
GPIO input).
General purpose 1/0O 06 (hysteresis buffer). Option:
GPIO 06 F14 B, 1. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used.
- An external pulldown resistor is required to deactivate this signal during reset and auto-initialization
processes.
General purpose /0O 05 (hysteresis buffer). Options:
GPIO_05 E15 B1 | 1. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
(otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
General purpose 1/O 04 (hysteresis buffer). Options:
1. 3D glasses control (output): intended to be used to control the shutters on 3D glasses (Left = 1, Right
=0).
GPIO_04 El4 B1 | 2. SPI1_CSZ1 (active-low output): optional SPI1 chip select 1 signal. An external pullup resistor is
required to deactivate this signal during reset and auto-initialization processes.
3. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
(otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
General purpose 1/0 03 (hysteresis buffer). Options:
1. SPI1_CSZ0 (active low output): Optional SPI1 chip select O signal. An external pullup resistor is
GPIO_03 D15 B, required to deactivate this signal during reset and auto-initialization processes.
2. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
(otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
10 Submit Documentation Feedback Copyright © 2014-2016, Texas Instruments Incorporated
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Pin Functions — GPIO Peripheral Interface” (continued)

PIN
NAME NUMBER

110 DESCRIPTION®

General purpose 1/0O 02 (hysteresis buffer). Options:
1. SPI1_DOUT (output): Optional SPI1 data output signal.

2. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
GPIO 02 D14 B, (otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).

3. DSI Bus Width Config 1 (input): This GPIO is sampled during boot and is used to define the number
of lanes to be used for DSI operation. An external pull-up or pull-down must be used to select the
desired configuration as defined in Table 2. After Boot, this GPIO can be used for other operation as
long as the external pull-up/down doesn't interfere.

General purpose 1/O 01 (hysteresis buffer). Options:
1. SPI1_CLK (output): Optional SPI1 clock signal.

2. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
GPIO 01 c15 B, (otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).

3. DSI Bus Width Config 1 (input): This GPIO is sampled during boot and is used to define the number
of lanes to be used for DSI operation. An external pull-up or pull-down must be used to select the
desired configuration as defined in Table 2. After Boot, this GPIO can be used for other operation as
long as the external pull-up/down doesn't interfere.

General purpose /O 00 (hysteresis buffer). Options:
1. SPI1_DIN (input): Optional SPI1 data input signal.

GPIO_00 Cl4 B1
2. Optional GPIO. Should be configured as a logic zero GPIO output and left unconnected if not used
(otherwise it will require an external pullup or pulldown to avoid a floating GPIO input).
Table 2. GPIO_01 and GPIO_02
GPIO_02 GPIO_01 Number of DSI Data
DSl-Lane-Config_1 | DSI-Lane-Config 0 Lanes

0 0 1

0 1 2

1 0 3

1 1 4
Copyright © 2014-2016, Texas Instruments Incorporated Submit Documentation Feedback 11
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Pin Functions — Clock and PLL Support

PIN
/0 DESCRIPTION
NAME NUMBER
PLL_REFCLK | H1 I Reference clock crystal input. If an external oscillator is used in place of a crystal, then this pin
should be used as the oscillator input.
Reference clock crystal return. If an external oscillator is used in place of a crystal, then this pin
PLL_REFCLK_O a1 Os should be left unconnected (that is floating with no added capacitive load).
Pin Functions — Power and Ground®
PIN
1/0 DESCRIPTION
NAME NUMBER
C5, D5, D7, D12, J4, J12, K3, L4, L12, M6, .
VDD M9, D9, D13, F13, H13, L13, M10, D3, E3 PWR | Core power 1.1 V (main 1.1 V)
VDDLP12 |C3 PWR | DSI PHY Low Power mode driver supply ?
Common to all package types
C4, D6, D8, D10, E4, E13, F4, G4, G12, H4,
H12, J3, J13, K4, K12, L3, M4, M5, M8, M12,
VSS G13, C6, C8 GND | Core ground (eDRAM, DSI, I/O ground, thermal ground)
Only available on DLPC343x ' ’ '
F6, F7, F8, F9, F10, G6, G7, G8, G9, G10,
H6, H7, H8, H9, H10, J6, J7, J8, J9, J10, K6,
K7, K8, K9, K10
All 1.8-V I/O power:
(1.8-V power supply for all I/O other than the host or parallel
veels C7,C9, b4, E12, F12, K13, M11 PWR interface and the SPI flash interface. This includes RESETZ,
PARKZ LED_SEL, CMP, GPIO, IIC1, TSTPT, and JTAG pins)
Host or parallel interface I/O power: 1.8 to 3.3 V (Includes 11CO,
VCC_INTF | M3, M7, N3, N7 PWR | bpATA, video syncs, and HOST_IRQ pins)
Flash interface 1/0 power:1.8 to 3.3 V
VCC_FLSH | D11 PWR (Dedicated SPIO power pin)
VDD_PLLM | H2 PWR | MCG PLL 1.1-V power
VSS_PLLM | G3 RTN | MCG PLL return
VDD_PLLD |J2 PWR | DCG PLL 1.1-V power
VSS_PLLD |H3 RTN | DCG PLL return

(1) The only power sequencing restrictions are:
(@) The DSI-PHY LP supply must sequence ON after the 1.1V core supply and must sequence OFF before the 1.1V core supply when
fed from a separate (from VDD) supply
(b) The VDD supply should ramp up with a 1-ms maximum rise time.
(c) The reverse is needed at power down.
(2) Itis recommended that VDDLP12 rail is tied to the VDD rail. The DSI LP supply (VDDLP12) is only used for read responses from the
ASIC which are not supported. As such, there is no need to provide a separate 1.2V rail. If a separate 1.2V supply is already being used
to power this rail, a voltage tolerance of +6.67% is allowed on this separate 1.2V supply.
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Table 3. I/O Type Subscript Definition

Vo SUPPLY REFERENCE ESD STRUCTURE
SUBSCRIPT DESCRIPTION
1 1.8 LVCMOS 1/O buffer with 8-mA drive Vee1s ESD diode to GND and supply rail
2 1.8 LVCMOS 1/O buffer with 4-mA drive Vee1s ESD diode to GND and supply rail
3 1.8 LVCMOS /O buffer with 24-mA drive Vee1s ESD diode to GND and supply rail
4 1.8 sub-LVDS output with 4-mA drive Vee1s ESD diode to GND and supply rail
5 1.8, 2.5, 3.3 LVCMOS with 4-mA drive Vee INTF ESD diode to GND and supply rail
6 1.8 LVCMOS input Vee1s ESD diode to GND and supply rail
7 1.8-, 2.5-, 3.3-V IC with 3-mA drive Vee INTF ESD diode to GND and supply rail
8 1.8-V IC with 3-mA drive Vee1s ESD diode to GND and supply rail
9 1.8-, 2.5-, 3.3-V LVCMOS with 8-mA drive Vee INTF ESD diode to GND and supply rail
11 1.8, 2.5, 3.3 LVCMOS input Vee INTF ESD diode to GND and supply rail
12 1.8-, 2.5-, 3.3-V LVCMOS input Vee FLSH ESD diode to GND and supply rail
13 1.8-, 2.5-, 3.3-V LVCMOS with 8-mA drive Vee FLSH ESD diode to GND and supply rail

Copyright © 2014-2016, Texas Instruments Incorporated

Product Folder Links: DLPC3430 DLPC3435

Submit Documentation Feedback 13



DLPC3430, DLPC3435
DLPS038C —JULY 2014—REVISED JULY 2016

13 TEXAS

INSTRUMENTS

www.ti.com

6 Specific

ations

6.1 Absolute Maximum Ratings
over operating free-air temperature (unless otherwise noted)®

MIN MAX UNIT
SUPPLY VOLTAGE®®)
V(vop) (core) -0.3 1.21 Y
V(vopLp12) (core) -0.3 1.32 \Y
Power + sub-LVDS -0.3 1.96 \Y
Host 1/0 power -0.3 3.60
Vivee If 1.8-V power used -0.3 1.99 v
- If 2.5-V power used -0.3 2.75
If 3.3-V power used -0.3 3.60
Flash /O power -0.3 3.60
Vivee risi If 1.8-V power used -0.3 1.96 v
- If 2.5-V power used -0.3 2.72
If 3.3-V power used -0.3 3.58
V(vop_pLLmy (MCG PLL) -0.3 1.21 \Y
V(vop_pLLp) (1DCG PLL) -0.3 1.21 \Y
GENERAL
T, Operating junction temperature -30 125 °C
Tstg Storage temperature -40 125 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values are with respect to GND.

(3) Overlap currents, if allowed to continue flowing unchecked, not only increase total power dissipation in a circuit, but degrade the circuit
reliability, thus shortening its usual operating life.

6.2 ESD Ratings

VALUE UNIT
v Electrostatic Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins® +2000 v
(ESD)  discharge Charged device model (CDM), per JEDEC specification JESD22-C101, all pins® +500

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
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6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN  NOM MAX | UNIT
V(vob) Core power 1.1 V (main 1.1 V) +5% tolerance 1.045 11 1.155 \%

0,
ViooLpi2) DSI PHY Low Power mode driver supply gig’(f)o('f,’rance 1.045 110  1155| vV

All 1.8-V I/O power:

(1.8-V power supply for all I/O other than the host or
V(vccis) parallel interface and the SPI flash interface. This +8.5% tolerance 1.64 1.8 1.96 \%

includes RESETZ, PARKZ LED_SEL, CMP, GPIO, IIC1,

TSTPT, and JTAG pins.)

1.64 1.8 1.96
Host or parallel interface 1/O power: 1.8 to 3.3 V (includes +8.5% tolerance
VIveeINTR) |10, PDATA, video syncs, and HOST _IRQ pins) See @ 228 25 272| Vv
3.02 3.3 3.58
1.64 1.8 1.96
0,
Vivee Fsky  Flash interface 1/0 power:1.8 to 3.3 V J—ése(f " tolerance 2.28 25 272 Vv
3.02 3.3 3.58
0,
Voo piwy  MCG PLL 1.1-V power J—ézel 7% tolerance 1.025 1.1 1.155| V
0,
Voo pipy  DCG PLL 1.1-V power o 1% olerance 1.025 11 1155 V
Ta Operating ambient temperature ©) -30 85| °C
Ty Operating junction temperature -30 105 °C

(1) Itis recommended that VDDLP12 rail is tied to the VDD rail. The DSI LP supply (VDDLP12) is only used for read responses from the
ASIC which are not supported. As such, there is no need to provide a separate 1.2V rail. If a separate 1.2V supply is already being used
to power this rail, a voltage tolerance of +6.67% is allowed on this separate 1.2V supply.

(2) When the DSI-PHY LP supply (VDDLP12) is fed from a separate (from VDD) supply, the VDDLP12 power must sequence ON after the
1.1V core supply and must sequence OFF before the 1.1V core supply.

(3) These supplies have multiple valid ranges.

(4) These I/O supply ranges are wider to facilitate additional filtering.

(5) The operating ambient temperature range assumes 0 forced air flow, a JEDEC JESD51 junction-to-ambient thermal resistance value at
0 forced air flow (Rgja at 0 m/s), a JEDEC JESD51 standard test card and environment, along with min and max estimated power
dissipation across process, voltage, and temperature. Thermal conditions vary by application, which will impact Rgja. Thus, maximum
operating ambient temperature varies by application.

(@) Ta_min = Tj min — (Pa_min X Rosa) = =30°C — (0.0 W x 30.3°C/W) = -30°C
(0) Ta_max = Tj_max — (Pd_max X Resa) = +105°C — (0.348 W x 30.3°C/W) = +94.4°C

6.4 Thermal Information

DLPC343x
THERMAL METRIC® ZVB (NFBGA) ZVB (NFBGA) UNIT
176 PINS 201 PINS
Rgic Junction-to-case thermal resistance 11.2 10.1 °C/W
_ _ at 0 m/s of forced airflow® 30.3 28.8
RoJa }]:Sr}gg):c-;o-alr thermal at 1 m/s of forced airflow® 27.4 25.3 °CIW
at 2 m/s of forced airflow® 26.6 24.4
Vot Isirtr\é)g\svaégﬁsvsei\gz?gs(gom junction to package top center temperature, per 97 23 SCIW

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

(2) Thermal coefficients abide by JEDEC Standard 51. Ry;, is the thermal resistance of the package as measured using a JEDEC defined
standard test PCB. This JEDEC test PCB is not necessarily representative of the DLPC343x PCB and thus the reported thermal
resistance may not be accurate in the actual product application. Although the actual thermal resistance may be different , it is the best
information available during the design phase to estimate thermal performance.

(3) Example: (0.5 W) x (0.2 °C/W) = 1.00°C temperature rise.
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6.5 Electrical Characteristics over Recommended Operating Conditions
see DABAHEE) ()
PARAMETER TEST CONDITIONS® MIN TYPO® MAXOD | uNIT
IDLE disabled, WVGA, 60 Hz 112 232.2
xEVDD) * ) Core current 1.1 V (main 1.1 V) IDLE enabled, WVGA, 60 Hz 85 mA
VDDLP12
IDLE disabled, WVGA, 120 Hz 252.9
IDLE disabled, WVGA, 60 Hz 112 6
V(vbD_PLLM) MCG PLL 1.1-V current IDLE enabled, WVGA, 60 Hz 85 mA
IDLE disabled, WVGA, 120 Hz 6
IDLE disabled, WVGA, 60 Hz 112
V(vbD_PLLD) DCG PLL 1.1-V current IDLE enabled, WVGA, 60 Hz 85 mA
IDLE disabled, WVGA, 120 Hz 6
All 1.8-V I/O current: IDLE disabled, WVGA, 60 Hz 13
(1.8-V power supply for all I/O other than
the host or parallel interface and the SPI IDLE enabled, WVGA, 60 Hz 13
V(vccis) flash interface. This includes sub-LVDS mA
DMD I/0, RESETZ, PARKZ LED_SEL, :
CMP, GPIO, IICL. TSTPT, and JTAG IDLE disabled, WVGA, 120 Hz 12.62
pins)
Host or parallel interface 1/0O current: 1.8 | IDLE disabled, WVGA, 60 Hz 15
V(vcc_INTF) to 3.3 V (includes IICO, PDATA, video . mA
syncs, and HOST_IRQ pins) IDLE disabled, WVGA, 120 Hz 15
) IDLE disabled, WVGA, 60 Hz 1.01
V(vcc_FLSH) Flash interface 1/O current:1.8 to 3.3 V - mA
- IDLE disabled, WVGA, 120 Hz 1.01

(1) Assumes 12.5% activity factor, 30% clock gating on appropriate domains, and mixed SVT or HVT cells

(2) Programmable host and flash 1/O are at minimum voltage (that is 1.8 V) for this typical scenario.

(3) Max currents column use typical motion video as the input. The typical currents column uses SMPTE color bars as the input.

(4) Some applications (that is, high-resolution 3D) may be forced to use 1-0z copper to manage ASIC package heat.

(5) For the typical cases, all pins using 1.8 V are tied together as are 1.1-V pins, and the current specified is for the collective 1.8-V and 1.1-
V current.

(6) Assumes typical case power PVT condition = nominal process, typical voltage, typical temperature (55°C junction). WVGA resolution.

(7) Inputimage is 854 x 480 (WVGA) 24-bits on the parallel interface at the frame rate shown with 0.2-inch WVGA DMD.

(8) In normal mode

(9) Assumes worse case power PVT condition = corner process, high voltage, high temperature (105°C junction), WVGA resolution
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6.6 Electrical Characteristics®®
over operating free-air temperature range (unless otherwise noted)

PARAMETER®

TEST CONDITIONS

MIN

TYP

MAX

UNIT

ViH

High-level input

threshold voltage

1°C buffer (1/O type 7)

0.7 x
VCC_INTF

1)

1.8-V LVTTL (/O type 1, 2, 3, 5,
6,8, 9, 11, 12, 13)

1.17

3.6

1.8-V LVTTL (I/O type 1, 6)
identified below: (2)
CMP_OUT; PARKZ; RESETZ,
GPIO 0 —19

1.3

3.6

2.5-V LVTTL (I/O type 5, 9, 11,
12, 13)

1.7

3.6

3.3-V LVTTL (/O type 5, 9, 11,
12, 13)

3.6

Low-level input

threshold voltage

I°C buffer (1/O type 7)

0.3 x
VCC_INTF

1.8-V LVTTL (/O type 1, 2, 3, 5,
6,8, 9, 11, 12, 13)

0.63

1.8-V LVTTL (I/O type 1, 6)
identified below: (2)
CMP_OUT; PARKZ; RESETZ;
GPIO_00 through GPIO_19

0.5

2.5-V LVTTL (/O type 5, 9, 11,
12, 13)

0.7

3.3-V LVTTL (I/O type 5, 9, 11,
12, 13)

0.8

Vewm

Steady-state
common mode
voltage

1.8 sub-LVDS (DMD high speed)
(I/O type 4)

0.8

0.9

mVv

Differential output

magnitude

1.8 sub-LVDS (DMD high speed)
(I/O type 4)

200

mVv

Von

High-level output

voltage

1.8-V LVTTL (/O type 1, 2, 3, 5,
6,8, 9, 11, 12, 13)

1.35

2.5-V LVTTL (/O type 5, 9, 11,
12, 13)

1.7

3.3-V LVTTL (I/O type 5, 9, 11,
12, 13)

2.4

1.8 sub-LVDS — DMD high speed
(I/O type 4)

VoL

Low-level output

voltage

I°C buffer (1/0 type 7)

VCC_INTF > 2V

0.4

I°C buffer (1/O type 7)

VCC_INTF <2V

0.2 x
VCC_INTF

1.8-V LVTTL (/O type 1, 2, 3, 5,
6,8, 9,11, 12, 13)

0.45

2.5V LVTTL (l/O type 5, 9, 11,
12, 13)

0.7

3.3V LVTTL (/O type 5, 9, 11,
12, 13)

0.4

1.8 sub-LVDS — DMD high speed
(I/O type 4)

0.8

(1) 1O is high voltage tolerant; that is, if VCC = 1.8 V, the input is 3.3-V tolerant, and if VCC = 3.3 V, the input is 5-V tolerant.

(2) ASIC pins: CMP_OUT; PARKZ; RESETZ; GPIO_00 through GPIO_19 have slightly varied V|4 and V,_ range from other 1.8-V I/O.
(3) The number inside each parenthesis for the 1/O refers to the type defined in Table 3.
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Electrical CharacteristicsY® (continued)

over operating free-air temperature range (unless otherwise noted)

PARAMETER®) TEST CONDITIONS MIN TYP MAX | UNIT
1.8-V LVTTL (/O type 1, 2, 3, 5,
6.8,9, 11, 12, 13) 4 mA 2
1.8-V LVTTL (/O type 1, 2, 3, 5,
6,8, 9,11, 12, 13) 8 mA 35
1.8-V LVTTL (/O type 1, 2, 3, 5,
_ 6.8,9, 11, 12, 13) 24 mA 10.6
High-level output
lo current 2.5-V LVTTL (/O type 5) 4 mA 5.4 mA
2.5-V LVTTL (I/O type 9, 13) 8 mA 10.8
2.5-V LVTTL (/O type 5, 9, 11,
12 13 24 mA 28.7
3.3-V LVTTL (/O type 5) 4mA 7.8
3.3-V LVTTL (I/O type 9, 13) 8 mA 15
I°C buffer (1/0 type 7) 3
1.8-V LVTTL (/O type 1, 2, 3, 5,
6.8,9, 11, 12, 13) 4 mA 23
1.8-V LVTTL (/O type 1, 2, 3, 5,
6,8, 9,11, 12, 13) 8 mA 46
1.8-V LVTTL (/O type 1, 2, 3, 5,
o Lowdlevelouput |6,8,9,11, 12,13) 24 mA 13.9 A
current 2.5-V LVTTL (I/O type 5) 4 mA 5.2
2.5-V LVTTL (I/O type 9, 13) 8 mA 10.4
2.5-V LVTTL (/O type 5, 9, 11,
12 13 24 mA 31.1
3.3-V LVTTL (/O type 5) 4mA 4.4
3.3-V LVTTL (I/O type 9, 13) 8 mA 8.9
2 0.1 x VCC_INTF < VI _
1“C buffer (1/O type 7) <0.9 x VCC_INTF 10 10
1.8-V LVTTL (/O type 1, 2, 3, 5, 10 10
| High-impedance 6,89 11,12, 13) A
©Z  leakage current 2.5-V LVTTL (/O type 5, 9, 11,
-10 10
12, 13)
3.3-V LVTTL (/O type 5, 9, 11,
12 13) -10 10
I°C buffer (1/0 type 7) 5
1.8-V LVTTL (/O type 1, 2, 3, 5,
6.8,9, 11, 12, 13) 26 35
c Input capacitance 2.25-\1/3I)_VTTL (/0 type 5,9, 11, 2.6 35 F
! (including package) : p
3.3-V LVTTL (I/O type 5, 9, 11,
12 19 2.6 35
1.8 sub-LVDS — DMD high speed 3
(I/O type 4)
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6.7 Internal Pullup and Pulldown Characteristics
see D@
INTERNAL PULLUP AND PULLDOWN RESISTOR CHARACTERISTICS VCCIO MIN MAX UNIT

3.3V 29 63 kQ

Weak pullup resistance 25V 38 90 kQ
1.8V 56 148 kQ
33V 30 72 kQ

Weak pulldown resistance 25V 36 101 kQ
1.8V 52 167 kQ

(1) The resistance is dependent on the supply voltage level applied to the I/O.
(2) An external 8-kQ pullup or pulldown (if needed) would work for any voltage condition to correctly pull enough to override any associated

internal pullups or pulldowns.

6.8 High-Speed Sub-LVDS Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER MIN NOM MAX UNIT
Vem Steady-state common mode voltage 0.8 0.9 1.0 \%
Ve (App)@ Vem change peak-to-peak (during switching) 75 mv
Vewm (Ass)® Vem change steady state -10 10 mv
Vool @ Differential output voltage magnitude 200 mv
Vop (A) Vop change (between logic states) -10 10 mV
Vou Single-ended output voltage high 1.00 \%
VoL Single-ended output voltage low 0.80 \%
tg@ Differential output rise time 250 ps
@ Differential output fall time 250 ps
tMAX Max switching rate 1200 Mbps
DCout Output duty cycle 45% 50% 55%
Txterm P Internal differential termination 80 100 120 Q
T o

Vem(APP)
(2) Note that Vgp is the differential voltage swing measured across a 100-Q termination resistance connected directly between the

Vem(Ass)
(1) Definition of Vg changes:

transmitter differential pins. |Vgp| is the magnitude of this vo!rt%gg"

1 tr

80%

Vod ov

A
A

g relative to 0. Rise and fall times are defined for the differential

20%

¥

Differential Output Signal
Vop signal as follows:

- Vod

(Note Vcm is removed when the signals are viewed differentially)
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6.9 Low-Speed SDR Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)
PARAMETER ID TEST CONDITIONS MIN MAX UNIT
Operating voltage VCC18 (all signal groups) 1.64 1.96 \%
. ) VIHD(DC)
DC input high voltage Signal group 1 All 0.7xVCC18 VCC18+0.5 \%
DC input low voltage® \S{.'LD(DC) Al 050 03xVCC18| V
ignal group 1
. , @ VIHD(AC)
AC input high voltage Signal group 1 All 0.8 xVCC18 VCC18+ 0.5 \Y,
AC input low voltage VILD(AC) Al 05 02xvcci8| Vv
Signal group 1
Signal group 1 1 3.0
Slew rate @)@ E)©) Signal group 2 0.25 Vins
Signal group 3 0.5
(1) VILD(AC) min applies to undershoot.
(2) VIHD(AC) max applies to overshoot.
(3) Signal group 1 output slew rate for rising edge is measured between VILD(DC) to VIHD(AC).
(4) Signal group 1 output slew rate for falling edge is measured between VIHD(DC) to VILD(AC).
(5) Signal group 1: See Figure 1.
(6) Signal groups 2 and 3 output slew rate for rising edge is measured between VILD(AC) to VIHD(AC).
1.0"/RER
0E5™REF
YIHD{AC)
0&5™/RER \ ’ \
0.7*/RER \ MHDRDC) I \
DE*REF \ I ; \
05™/REF \ l \
0.4"/REF \ \
0.3*REF \ YILDDC) \
03"/RER YILDIAC)
0.1™REF
0O0™/RER
Rising Transition Falling Transition
Region Region
Figure 1. Low Speed (LS) I/O Input Thresholds
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6.10 System Oscillators Timing Requirements

see @
PARAMETER MIN MAX UNIT
fyock  Clock frequency, MOSC® 24-MHz oscillator 23.998 24.002| MHz
t Cycle time, MOSC® 24-MHz oscillator 41.670 41.663 ns
tw(H) Pulse duration®, MOSC, high 50% to 50% reference points (signal) 40 t:%
tw(L) Pulse duration®, MOSC, low 50% to 50% reference points (signal) 40 t:%
t Transition time®), MOSC, t, =t/ t, 20% to 80% reference points (signal) 10 ns
tip Long-term, peak-to-peak, period jitter®), MOSC 2%

(that is the deviation in period from ideal period

due solely to high frequency jitter)

(1) The I/O pin TSTPT_6 enables the ASIC to use two different oscillator frequencies through a pullup control at initial ASIC power-up.

TSTPT_6 should be grounded so that 24MHz is always selected.

(2) The frequency accuracy for MOSC is £200 PPM. (This includes impact to accuracy due to aging, temperature, and trim sensitivity.) The

MOSC input cannot support spread spectrum clock spreading.
(3) Applies only when driven through an external digital oscillator.

e te | tt‘ t
34_ tw(H) _>"<_ tw _>i _>H<_ _N}:‘_

Figure 2. System Oscillators

6.11 Power-Up and Reset Timing Requirements

PARAMETER MIN MAX UNIT
tww) Pulse duration, inactive low, RESETZ 50% to 50% reference points (signal) 1.25 us
t Transition time, RESETZ®, t=t/t 20% to 80% reference points (signal) 0.5 us
(1) For more information on RESETZ, see Pin Configuration and Functions.
DC Power -
Supplies — > > -
80% 80% 80% 80%
4 50% 50% 50% 50%
RESETZ -~ 20% 20% 20% 20% -
tug) tw) tw)
Figure 3. Power-Up and Power-Down RESETZ Timing
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6.12 Parallel Interface Frame Timing Requirements
MIN MAX UNIT
tp vsw Pulse duration — VSYNC_WE high 50% reference points 1 lines
tp_vbp Vertical back porch (VBP) — time from the leading edge of 50% reference points 2 lines
VSYNC_WE to the leading edge HSYNC_CS for the first active
line (see M)
tp vip Vertical front porch (VFP) — time from the leading edge of the | 50% reference points 1 lines
HSYNC_CS following the last active line in a frame to the
leading edge of VSYNC_WE (see )
t b Total vertical blanking — time from the leading edge of 50% reference points See M lines
HSYNC_CS following the last active line of one frame to the
leading edge of HSYNC_CS for the first active line in the next
frame. (This is equal to the sum of VBP (t, ypp) + VFP (t; vp).)
th_hsw Pulse duration — HSYNC_CS high 50% reference points 128 | PCLKs
tp_hop Horizontal back porch — time from rising edge of HSYNC_CS 50% reference points 4 PCLKs
to rising edge of DATAEN_CMD
tp_np Horizontal front porch — time from falling edge of 50% reference points 8 PCLKs
- DATAEN_CMD to rising edge of HSYNC_CS
to_thb Total horizontal blanking — sum of horizontal front and back 50% reference points See @ PCLKs
porches

(1) The minimum total vertical blanking is defined by the following equation:

where:

(@) SOURCE_ALPF = Input source active lines per frame

(b) DMD_ALPF = Actual DMD used lines per frame supported
(2) Total horizontal blanking is driven by the max line rate for a given source which will be a function of resolution and orientation. The

following equation can be applied for this: t, sy = Roundup[(1000 X fjock)/ LR] — APPL

where:

(@) fclock = Pixel clock rate in MHz

(b) LR = Line rate in kHz

(c) APPL is the number of active pixels per (horizontal) line.

(d) If ty b is calculated to be less than t, nyp + tp_hep then the pixel clock rate is too low or the line rate is too high, and one or both

must be adjusted.

- 1 Frame

tp_wb(min) = 6 + [6 x Max(1, Source_ALPF/ DMD_ALPF)] lines

|
Hitpivswgh
| |

J

VSYNC_WE |
(@ { {(
| ) ) ) |
| (This diagram assumes the VSYNC [
| to_vbp | active edgle is the rising eldge) | t_vip |
nowees || [ [ ] [ [ ] | [
{( { {(
| ) 1 UL )
| | |
| |
DATAEN_CMD | | | | | | | | |
: : . :
== L
r—- T T
- 1Line—mM8M
| | |
-ty hsw P |
| | |
HSYNC_CS
| (;) |
| (This diagram assumes the HSYNC |
| to_nbp | active edge is the rising edge) ftp—hfp*:
1 Il
DATAEN_CMD | i |

PDATA(23/15:0)

PCLK

[akakakakaakakakakaiaiaiaialakaky

Figure 4. Parallel Interface Frame Timing
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6.13 Parallel Interface General Timing Requirements

see @
MIN MAX UNIT
f clock Clock frequency, PCLK 1.0 150.0 MHz
to_clkper Clock period, PCLK 50% reference points 6.66 1000 ns
to_clkiit Clock jitter, PCLK Max feiock see @ see @
tp wh Pulse duration low, PCLK 50% reference points 2.43 ns
tp wi Pulse duration high, PCLK 50% reference points 2.43 ns
tp su Setup time — HSYNC_CS, DATEN_CMD, 50% reference points 0.9 ns
PDATA(23:0) valid before the active edge of PCLK
to n Hold time — HSYNC_CS, DATEN_CMD, 50% reference points 0.9 ns
PDATA(23:0) valid after the active edge of PCLK
t Transition time — all signals 20% to 80% reference 0.2 2.0 ns
points

(1) The active (capture) edge of PCLK for HSYNC_CS, DATEN_CMD and PDATA(23:0) is software programmable, but defaults to the

rising edge.

(2) Clock jitter (in ns) should be calculated using this formula: Jitter = [1 / f¢ock — 5.76 ns]. Setup and hold times must be met during clock

jitter.

PCLK

:<7tp_cl kpe r‘»:
|
:‘tp_WhH‘tp_wl>:

]

Figure 5. Parallel Interface General Timing
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6.14 BT656 Interface General Timing Requirements

The DLPC343x ASIC input interface supports the industry standard BT.656 parallel video interface. See the appropriate ITU-
R BT.656 specification for detailed interface timing requirements. ®

MIN MAX UNIT
f clock Clock frequency, PCLK 1.0 33.5 MHz
th_clkper Clock period, PCLK 50% reference points 29.85 1000 ns
to_ckit Clock jitter, PCLK Max foock See @ See @
to wh Pulse duration low, PCLK 50% reference points 10.0 ns
to wi Pulse duration high, PCLK 50% reference points 10.0 ns
ty su Setup time — PDATA(7:0) before the active edge of | 50% reference points 3.0 ns
PCLK
to h Hold time — PDATA(7:0) after the active edge of 50% reference points 0.9 ns
PCLK
t Transition time — all signals 20% to 80% reference points 0.2 3.0 ns

(1) The BT.656 interface accepts 8-bits per color, 4:2:2 YCb/Cr data encoded per the industry standard through PDATA(7:0) on the active
edge of PCLK (that is programmable). See Figure 6.
(2) Clock jitter should be calculated using this formula: Jitter = [1 / fjocx — 5.76 ns]. Setup and hold times must be met during clock jitter.

BT.656 Bus Mode — YCrCb 4:2:2 Source
PDATA(23:0) — BT.656 Mapping

22 21 20 19

18 17 16 14 13 12 11 10 9

‘ 23
nfa | nfa | nfa | nfa | n/a

T 111

|
nfa | nfa | nfa | nfa | nfa| nfa| n/a

/a | n/a

7
Y
7

o< € o
o< — »
s =< €
w=< € w
o< — ™
b= € —] -

o< |€4— o

A. BT.656 data bits should be mapped to the DLPC343x PDATA bus as shown.

6.15 DSI Host Timing Requirements

This section describes timing requirements for specific host minimum values that are higher than those specified in the MIPI
standards. It is critical for proper operation that the host meet these minimum timing requirements for specified MIPI

PDATA(7:0) of the Input Pixel data bus

Bus Assignment Mapping

Data bit mapping on the pins of the ASIC

Figure 6. DLPC343x PDATA Bus — BT.656 Interface Mode Bit Mapping

parameters.
MIN MAX UNIT
Supported Frequency | Clock Lane 80 235 MHz
Lane Data Lane effective data rate 160 470 Mbps
Number of Data Lanes selectable 1 4 Lanes
. . . 80 MHz to 94 MHz HS 565 ns
T T During a LP to HS transition, the time that | cjock
HS-PREPARE™ THS- the transmitter drives the HS-0 state prior to 2
ZERO transmitting the Sync sequence 95 MHz to 235 MHZ HS | 465 ns
Clock®
Time interval during which the HS reciever | 80 MHz to 94 MHz HS 565 ns
shall ignore any data lane HS transitions, Clock
starting from _the begln_nlng of THs.PREPARE- 95 MHz to 235 MHz HS 4650 ns
THs-SETTLE The HS receiver shall ignore any data lane Clock
transitions before the minimum value, and
shall respond to any data lane transitions
after the maximum value

(1) Example: At 172 MHz and Ths_prepare = 51.46ns ->51.46ns + Tys.zero >= 465ns. Therefore Tys.zero >= 413.54ns.
(2) Minimum values are higher than those required by the MIPI standard. Tys.prepare Must be within the MIPI specified range.
(3) Maximum values are higher than those required by the MIPI standard.
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6.16 Flash Interface Timing Requirements

The DLPC343x ASIC flash memory interface consists of a SPI flash serial interface with a programmable clock rate. The
DLPC343x can support 1- to 16-Mb flash memories.®®

MIN MAX UNIT
foiock Clock frequency, SPI_CLK See @ 1.42 36.0| MHz
th_clkper Clock period, SPI_CLK 50% reference points 704 27.7 ns
to wh Pulse duration low, SPI_CLK 50% reference points 352 ns
th wi Pulse duration high, SPI_CLK 50% reference points 352 ns
t Transition time — all signals 20% to 80% reference 0.2 3.0 ns

points

tp_su Setup time — SPI_DIN valid before SPI_CLK falling 50% reference points 10.0 ns
edge

th n Hold time — SPI_DIN valid after SPI_CLK falling edge 50% reference points 0.0 ns

ty_clqv SPI_CLK clock falling edge to output valid time — 50% reference points 1.0 ns
SPI_DOUT and SPI_CSZ

tp_clgx SPI_CLK clock falling edge output hold time — 50% reference points -3.0 3.0 ns
SPI_DOUT and SPI_CSZ

(1) Standard SPI protocol is to transmit data on the falling edge of SPI_CLK and capture data on the rising edge. The DLPC343x does

transmit data on the falling edge, but it also captures data on the falling edge rather than the rising edge. This provides support for SPI

devices with long clock-to-Q timing. DLPC343x hold capture timing has been set to facilitate reliable operation with standard external

SPI protocol devices.

(2) With the above output timing, DLPC343x provides the external SPI device 8.2-ns input set-up and 8.2-ns input hold, relative to the rising

edge of SPI_CLK.

(3) This range include the 200 ppm of the external oscillator (but no jitter).

SPI_CLK
(ASIC Output)

1:(:Ikper

tWh

A
Y
A
Y

tWI

i tp su |—>: thn

SPI_DIN
" \

(ASIC Inputs)

=<
>

tp clqv I

|

SPI_DOUT, SPI_CS(1:0)
(ASIC Outputs)

1:p_cqu 1

Figure 7. Flash Interface Timing
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7 Parameter Measurement Information

7.1 HOST_IRQ Usage Model

(with External

While reset is applied HOST_IRQ will reset to tri-state (an external pullup pulls the line high).

HOST_IRQ will remain tri-state (pulled high externally) until the microprocessor boot completes. While the
signal is pulled high, this indicates that the ASIC is performing boot-up and auto-initialization.

As soon as possible after boot-up, the microprocessor will drive HOST_IRQ to a logic high state to indicate
that the ASIC is continuing to perform auto-initialization (no real state change occurs on the external signal)
Upon completion of auto-initialization, software will set HOST_IRQ to a logic low state to indicate the
completion of auto-initialization. (At the falling edge, the system is said to enter the INIT_DONE state.)

The 500-ms max shown from the rising edge of RESETZ to the falling edge of HOST_IRQ may become
longer than 500 ms if many commands are added to the autoinit batch file in flash which automatically runs at
power up.

I
1
RESETZ L 500 ms max N
I
1

The first falling edge of HOST_IRQ
indicates auto-initialization done.

1
|
HOST IRQ ! (INIT_BUSY)
I
I
Pullup) :

1

|
I
I
|
I
|
I
I
|
I
|
|
|
|
|
I
0 ms min —»|
I
|
|
|
|

|
I
|
i
-
I
I
I

I*C access to DLPC343x should not start until

HOST_IRQ goes low (this should occur within 500 ms
from the release of RESETZ).

Figure 8. Host IRQ Timing
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7.2 Input Source

Table 4. Supported Input Source Ranges M@ E®

SOURCE RESOLUTION RANGE®
INTERFACE Bits / Pixel ® | IMAGE TYPE HORIZONTAL VERTICAL FR';’XESSTE
Landscape Portrait Landscape Portrait
Parallel 24 max 2D only 320 to 1280 200 to 800 200 to 800 320 to 1280 10 to 122 Hz
Parallel 24 max 3D only 320 to 1280 200 to 720 200 to 720 320 to 1280 98 to 102 Hz
118 to 122 Hz
DSI 24 max 2D only 320 to 1280 200 to 800 200 to 800 320 to 1280 10 to 122 Hz
DSI 24 max 3D only 320 to 1280 200 to 720 200 to 720 320 to 1280 98 to 102 Hz
118 to 122 Hz
BT.65((57-)NTSC See @ 2D only 720 n/a 240 n/a 60 +2 Hz
BT.656-PAL () See ® 2D only 720 n/a 288 n/a 50 +2 Hz

(1) The user must stay within specifications for all source interface parameters such as max clock rate and max line rate.

(2) The max DMD size for all rows in the table is 854 x 480.

(3) To achieve the ranges stated, the composer-created firmware used must be defined to support the source parameters used.

(4) These interfaces are supported with the DMD sequencer sync mode command (3Bh) set to auto.

(5) Bits / Pixel does not necessarily equal the number of data pins used on the DLPC343x. Fewer pins are used if multiple clocks are used
per pixel transfer.

(6) By using an 12C command, portrait image inputs can be rotated on the DMD by minus 90 degrees so that the image is displayed in
landscape format.

(7) All parameters in this row follow the BT.656 standard. The image format is always landscape.

(8) BT.656 uses 16-bit 4:2:2 YCr/Cb.

7.2.1 Input Source - Frame Rates and 3-D Display Orientation

For 3D sources on the parallel or MIPI DSI interface, images must be frame sequential (L, R, L, ...) when input to
the DLPC343x. Any processing required to unpack 3D images and to convert them to frame sequential must be
done by external electronics prior to inputting the images to the DLPC343x. Each 3D source frame input must
contain a single eye frame of data separated by a VSYNC where an eye frame contains image data for a single
left or right eye. The signal 3DR input to the DLPC343x tells whether the input frame is for the left eye or right
eye.

Each DMD frame will be displayed at the same rate as the input interface frame rate. Typical timing for a 50-Hz
or 60-Hz 3D HDMI source frame, the input interface of the DLPC343x, and the DMD is shown in Figure 9.
GPIO_04 is optionally sent to a tr