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5 Pin Configuration and Functions
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K 5-1. PFP Package 80-Pin HTQFP Top View
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# 5-1. Package Pinout

PIN 110
(INPUT DESCRIPTION
OuUTO00 22 Output
ouTO1 24 Output
ouTo02 27 Output
OouTO03 29 Output
ouT04 32 Output
OuUTO05 34 Output
OuUTO06 37 Output
ouTo7 39 Output 7
16 micromirror clocking waveform outputs (enabled by OE = 0)
ouTo08 62 Output
OouT09 64 Output
ouT10 67 Output
OouT11 69 Output
OouT12 72 Output
OouUT13 74 Output
ouT14 77 Output
OouUT15 79 Output
A0 19 Input (pulldown)
A1 18 Input (pulldown) ) o ) ) )
Output Address. Used to select which OUTxx pin is active at a given time
A2 17 Input (pulldown)
A3 16 Input (pulldown)
MODEO 3 Input (pulldown) . .
Mode Select. Used to determine the operating mode of the DLPA300
MODE1 2 Input (pulldown)
SELO S Input (pulldown) | Qutput Voltage Select. Used to switch the voltage applied to the addressed OUTxx
SEL1 4 Input (pulldown) |Rin
STROBE 15 Input (pulldown) |A rising edge on STROBE latches in the control signals after a tristate delay
Asynchronous input controls whether the 16 OUTxx pins are active or are in a in
OE 6 Input (pullup) | high-impedance state.
OE =0 : Enabled. OE = 1: High Z
RESET 59 Input (pullup)  |Resets the DLPA300 internal logic. Active low. Asynchronous
SCPEN 58 Input (pullup)  |Enables serial bus data transfers. Active low
SCPDI 57 Input (pull down) |Serial bus data input. Clocked in on the falling edge of SCPCK
SCPCK 56 Input (pull down) |Serial bus clock. Provided by chipset controller
Serial bus data output (open drain). Clocked out on the rising edge of SCPCK.
SCPDO 42 Output A 1-kQ pullup resistor to the chip-set controller Vpp supply is recommended.
RaQ 43 Output Interrupt request gutput to the chlpset Controller. Active Iow..
A 1-k Q pullup resistor to the chip-set controller Vpp supply is recommended.
DEV_ID1 45 Input (pullup) | Serial bus device address:
DEV_IDO 44 Input (pullup) |00 = all; 01 = device 1; 10 = device 2; 11 = device 3
VBIAS 9 Output One of three specialized voltages the DLPA300 generates
VBIAS_LHI 10 Input Current limiter output for VBIAS supply (also the VBIAS switching inductor input)
VBIAS_SWL 8 Input Connection point for VBIAS supply switching inductor
21, 30, 31,
VBIAS_RAIL 40, 61, 70, Input The internally used VBIAS supply rail. Internally isolated from VBIAS
71, 80
VRESET 13 No Connect This pin is unused by the DLPA300.
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% 5-1. Package Pinout (continued)

PIN 110
(INPUT DESCRIPTION
NAME NO. DEFAULT)
VRESET_SWL 12 No Connect This pin is unused by the DLPA300.
25 26. 3536 The internally-used VRESET supply rail. Internally isolated from VRESET. The
VRESET_RAIL™M SR e op Input external VRESET supply is connected to this pin. The package thermal pad is tied to
65, 66, 75, 76 : 1
this voltage level.()
VOFFSET 49 Output One of three specialized voltages the DLPA300 generates
23, 28, 33,
VOFFSET_RAIL 38, 63, 68, Input The internally-used VOFFSET supply rail. Internally isolated from VOFFSET
73,78
1,7,14, 20,
GND 41, 46, 53, GND Common ground
55, 60
V5REG 47 Output The 5-V logic supply output
P12V 11, 48, 50 Input The main power input to the DLPA300
NC 51, 52, 54 No Connect No connect

(1) Exposed thermal pad is internally connected to VRESET_RAIL.
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6 Specifications
6.1 Absolute Maximum Ratings

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

MIN MAX UNIT
ELECTRICAL
P12V Load supply voltage 14 \Y
Reset supply switching inductor connection (VRESET_SWL- ~
VRESET_SWL 1 int VRESET RAIL ) 1 v
; . (VBIAS_RAIL-
VBIAS_RAIL Internally-used Vgjas supply rail VRESET RAIL) 60 \Y
) . (VOFFSET_RAIL-
VOFFSET_RAIL Internally-used VoprseT supply rail VRESET RAIL) 40.5 \%
VN Logic inputs -0.3 7 \%
Vour Open drain logic outputs 7 \Y
ENVIRONMENTAL
T y(max) Maximum junction temperature 125 °C
Ta Operating temperature 0 75 °C
Tstg Storage temperature -55 150 °C

(1) Stresses beyond those listed under 7/ 6.7 may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated under 77 6.3 is not implied. Exposure to absolute-
maximum-rated conditions for extended periods may affect device reliability.

6.2 ESD Ratings

VALUE UNIT
v Electrostatic | Human body model (HBM)(™" +2000 v
(ESD) discharge Charged device model (CDM)@) 800
(1) JEDEC document JEP 155 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.
6.3 Recommended Operating Conditions
at Tp = 25°C, P12V = 10.8 V to 13.2 V (unless otherwise noted)@
POWER MIN NOM MAX UNIT
Global shadow at 50 kHz, OUT load = 39 Q and 410
Ip12v1 pF, VBREG = 30 mA, Vjas = 21V at 5 mA, Voprset = 200 mA
P12V supply current™ 10V at 30 mA
Outputs disabled and no external loads, Vgjag =21V,
Ip12v2 _ 22 mA
Vorrser =4.5V
With device temperature rising 145 160 175 °C
Tyrspr  Thermal shutdown temperature
Hysteresis 5 10 15 °C
Delta between thermal o
shutdown and thermal warning 5 10 15 ¢
With device temperature rising 125 140 155 °C
Ty;ywr  Thermal warning temperature -
Hysteresis 5 10 15 °C

(1)  During power up the inrush power supply current can be as high as 1 A for a momentary period of time.

(2) The functional performance of the device specified in this data sheet is achieved when operating the device within the limits defined by
the Recommended Operating Conditions. No level of performance is implied when operating the device above or below the
Recommended Operating Conditions limits.
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6.4 Thermal Information

DLPA300
THERMAL METRIC(") PFP (HTQFP) UNIT
80 PINS
Rei Thermal resistance 3 °C/W

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

6.5 Electrical Characteristics Control Logic
Ta=25°C, P12V = 10.8 V to 13.2 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vi Low-level logic input voltage 0.8 V
Vi High-level logic input voltage 1.97 \Y
iy High-level logic input current :;,EIZ 5V, input with pulldown. See terminal functions 40 50 uA
" Low-level logic input current :ng: 0V, input with pullup. See terminal functions ~50 - 40 uA
High-level logic input leakage _ . . B

i1 current VN = 0V, input with pulldown 1 1 MA
| Low-level logic input leakage Vi = 5 V. input with pullu y 1 A
IL current IN » Inp pullup M

VoL Open drain logic outputs I =4 mA 0.4 \%
loL Logic output leakage current V=33V 1 MA
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6.6 5-V Linear Regulator
Ta=25°C, P12V = 10.8 V to 13.2 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VsreG Output voltage Average voltage, loyt =4 mA to 50 mA 4.75 5 5.25 \%
M Output current: internal logic 4 20 mA
e Qutpyt current: external 0 30 mA
circuitry
leLs Current limit 80 mA
V5REG voltage increasing, P12V
=54V 4.1
V Undervoltage threshold | =50 mA : \%
Vs 9 ouT V5REG voltage falling, P12V = 30
52V ’
Vrip Output ripple voltage(" 200| mVpk-pk
Voss Voltage overshoot at start up 2| %V5REG
tss Power up Measured between 10 to 90% of VSREG 1 ms
(1) Output ripple voltage relies on suitable external components being selected and good printed circuit board layout practice.
6.7 Bias Voltage Boost Converter
Ta =25°C, P12V = 10.8 V to 13.2 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
. Load = 400pF, 39 @,
IrL Output current: reset outputs repetition frequency = 50 kHz 0 18 mA
| Output current: quiescent / Load =400 pF, 39 Q, 3 mA
aL drivers repetition frequency = 50 kHz
oL Output current: DMD load 0 5 mA
lcLrs Current limit flag Corresponding current on output at P12V = 10.8 V 30 mA
lcLs Current limit Measured on input 330 376 460 mA
Vgias Output voltage 20.5 21 21.5 \%
Vuve Vpgias undervoltage threshold Bias voltage falling 50 92| %VBIAS
v VBIAS_LHI undervoltage VBIAS_LHI voltage increasing 8 \
UYL threshold VBIAS_LHI voltage falling 6.5 v
Rps Boost switch RDS(on) T,=25°C 2 Q
Vrip Output ripple voltage(") 200| mVpk-pk
Fsw Switching frequency 1.1 1.3 1.5 MHz
Voss Voltage overshoot at start up 2| %VBIAS
= 0,
e Power up Cour = 3.3 pF, Measured between 10 to 90% of 1 ms
target Vgas
tais Discharge current sink 400 mA
(1) Output ripple voltage relies on suitable external components being selected and good printed circuit board layout practice.
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6.8 Reset Voltage Buck-Boost Converter
This is feature is not used in the DLPA300.

6.9 VOFFSET Regulator

Ta=25°C, P12V = 10.8 V to 13.2 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP  MAX UNIT
- Output current: reset Load = 400 pF, 39 Q, repetition frequency = 50 kHz 0 12.2 mA
outputs
laL dor‘ij\fgfst current: quiescent/ | -4 = 400 pF, 39 Q, repetition frequency = 50 kHz 3 mA
oL Qutput current 0 30 mA
lcLo Current limit 100 mA
Vorrser Output Voltage 9.75 10 10.25 Vv
Vuvo Undervoltage threshold VoreseT Voltage falling 50 92| %VOFFSET
Vrip Output ripple voltage(") 100| mVpk-pk
Voso L/gltage overshoot at start- 2| %VOFFSET
- 0,
e Power up Cour = 4.7 pF, Measured between 10 to 90% of target 1 ms
VorFseT
lis Discharge current sink 400 mA

(1) Output ripple voltage relies on suitable external components being selected and good printed circuit board layout practice.
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6.10 Switching Characteristics

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

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

SERIAL COMMUNICATION PORT INTERFACE
A Setup SCPEN low to SCPCK Reference to rising edge of SCPCK 360 ns
B()  Byte to byte delay Nominally 1 SCPCK cycle, rising edge to rising edge 1.9 us
c()  Setup SCPDI to SCPEN high Last byte to secondary disable 360 ns
DM | SCPCK frequency(® 0 526| kHz

SCPCK period 1.9 2 us
E("W  SCPCK high or low time 300 ns
F(M SCPDI set-up time Reference to falling edge of SCPCK 300 ns
G(M  SCPDI hold time Reference from falling edge of SCPCK 300 ns
H(™M  SCPDO propagation delay Reference from rising edge of SCPCK 300| ns

SCPEN, SCPCK, SCPDI, RESET

filter (pulse reject) 150 ns
OUTPUT MICROMIRROR CLOCKING PULSES
o oo et epellon Feeney sof 10
Forer S&?;jtl Fr)iensset repetition frequency all 50| KkHz
IrLK VReseT output leakage current OE =1, VRESET_RAIL =-28.5V -1 -10] pA
IBLk Vpgas output leakage current OE =1, VBIAS_RAIL =28.5V 1 10| pA
loLk VorrseT output leakage current OE =1, VOFFSET_RAIL = 10.25V 1 10| pA
OUTPUT MICROMIRROR CLOCKING PULSE CONTROLS
tspw  STROBE pulse width 10 ns
tsp STROBE period 20 ns
tonz Output time to high impedance OE Pin = High 100 ns
toen %u;zgtaﬁgzble time from high OE Pin = Low 100l ns
tsus Set-up time From A[3:0], MODE[1:0], and SEL[1:0] to STROBE edge ns
thos  Hold time From A[3:0], MODE[1:0], and SEL[1:0] to STROBE edge ns
tpBR From STROBE to Vgias/VreseT edge 50% point. 80 200| ns
tpro | Propagation time From STROBE to Vreset/VorrseT €dge 50% point. 80 200| ns
tpoB From STROBE to Voprset/Veias €dge 50% point. 80 200| ns
toeL Edge-to-edge propagation delta Maximurr_] diff_erence betwet_en the slowest and fastest 40| ns

propagation times for any given reset output.

teron Output channel-to-channel Maximurr_] dif'f_erence between the slowest and fgstest 20 ns

propagation delta propagation times for any two outputs for any given edge.
(1) See Kl 6-1

)

There is no minimum speed for the serial port. It can be written to statically for diagnostic purposes.
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SCPEN

[/
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& 6-1. Serial Interface Timing
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7 Detailed Description
7.1 Overview

The DLPA300 is a micromirror driver for the 9-um pixel family of DMDs. These include the DLP780NE,
DLP80ORE. DLP780TE, DLP781NE, DLP781TE, DLP801RE and DLP801XE DMDs. The DLPA300 micromirror
driver generates Voppset and Vpjas voltages required by the DMD. Vgreset for the DMDs is generated by an
external voltage regulator. Under the control of the DLPC4430 (or DLPC4420) display controller, the DLPA300
micromirror driver switches these three voltage supplies to control the micromirror reset waveform via the
MBRST pins on the DMD.

Reliable function and operation of the DLPA300 micromirror driver require that it is used as part of the family of
9- um pixel DMD chipsets. For LED and RGB direct laser illumination, the DLPA100 can be replaced by discrete
power supply ICs and a power supply sequencer.

The DLPA300 consists of three functional blocks: a high-voltage power supply function, a DMD micromirror clock
generation function, and a serial communication (SCP) function.

The high-voltage power supply function generates two specialized voltage levels: Vgjas (21-V) and Vogrset (10-
V). The exact values are controlled by the DLPC4430 or DLPC4420 display controller. VresgeT is generated by
external voltage regulator.

The micromirror clock generation function uses the two voltages generated by the high-voltage power supply
function and the one generated by the external voltage regulator to create the fifteen micromirror clock pluses
(output the OUT[0:14] pins of the DLPA300). OUT15 is unused.

The serial communication function allows the display controller to control the generation of Vgjas, VrReseT, and
VorrseT; control the generation of the micromirror clock pulses; and control the general operation of the
DLPA300 micromirror driver.
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7.2 Functional Block Diagram
MODE[1:0] / »  Select, Latch,
SEL[1:0] / | Output Logic and
A[3:0] / | High-Voltage <4— /16 ] OUT(00-15)
STROBE = Output FET
OF > Switches
T A A A A
p1ov|—p| >Vand . »| V5REG
Reference
v »| VBIAS RAIL
VBIAS_LHI
VBIAS Boost p| VBIAS
VBIAS_SWL
f ¢ > VRESET_RAIL
(substrate)
VRESET_SWL VRESET »| VRESET
- Buck-Boost
f ¢ | VOFFSET_RAIL
VOEFSET Pl VOFFSET
Regulator j
SCPEN —p»
SCPCK b s | imtiatation [ __
SCPDI eria us nitalization |RQ
Interface
SCPDO > Fault Logic
DEV_ID[1:0] }—/2-]
? GND
RESET
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7.3 Feature Description
7.3.1 5-V Linear Regulator

The 5-V linear regulator supplies the 5-V needed for the internal logic of the DLPA300 micromirror driver. It can
also provide 5-V, up to 30 mA, for external peripherals.

Kl 7-1 shows the block diagram of this module. The input decoupling capacitors are shared with other internal
DLPA300 modules. See i 8.2.2.1 for recommended component values.

5V Linear

T P12V Regulator VSREGT
L GND T g

*—»

A 7-1. 5-Volt Linear Regulator Block Diagram

7.3.2 Bias Voltage Boost Converter

The bias voltage converter is a switching supply that operates at 1.3 MHz. The converter supplies the internal
bias voltage for the high voltage FET switches. The Vgag voltage level for the 9- 1 m pixel family of DMDs is
21V. The Vpgag voltage level is configured by the DLP display controller chip over the serial communication port
(SCP). Four control bits select the voltage level while a fifth bit is the on/off control. The module provides two
status bits to indicate latched and unlatched status bits for under-voltage (Vyy) and current-limit (C.) conditions.

7-2 shows the block diagram of this module. The input decoupling capacitors are shared with other internal
DLPA300 modules. See 71 8.2.2.1 for recommended component values.

Inductor
YN N »
L1 »
VBIAS_LHI VBIAS_SWL
\ \
P12V
VBIAS
V5REG
BGAP REF 1
0sC Bias Boost 1
Serial Interface / BIAS Converter and
1 e and Control 7 STATUS  Current Limit
I T Bas| 2
CONTROL[ /
4
ENABLE
— GND >

& 7-2. Bias Voltage Boost Converter Block Diagram

7.3.3 Reset Voltage Buck-Boost Converter

The internal reset voltage buck-boost converter in the DLPA300 is unused. An external voltage regulator is used

to generate the - 16.5-V for Vgeset. The output of this regulator is connected to the Vreser raiL Pin on the
DLPA300 micromirror driver.
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The external voltage regulator provide reset voltage level for the high voltage FET switches. The internal reset
voltage buck-boost converter is disabled by the DLP display controller over the serial communication port.

7.3.4 Vorrset Regulator

The VorrseT regulator supplies the internal Vorgser voltage for the high voltage FET switches. The Voprset
voltage level for the 9- 1 m pixel family of DMDs is 10-V during normal operation and 4.5-V during power down.
The Vorrset Vvoltage level is configured by the DLP controller chip over the serial communication port. Four
control bits select the voltage level while a fifth bit is the on/off control. The module provides two status bits to
indicate latched and unlatched status bits for undervoltage (Vyy) and current-limit (C) conditions.

7-3 shows the block diagram of this module. The input decoupling capacitors are shared with other DLPA300
modules. See 77 8.2.2.1 for recommended component values.

Vorrser Linear
Regulator and
Current Limit

VOFFSET p—» DMDVCC2

P12V
V5REG
BGAP REF
Serial Interface / OFFSET
e and Control /2 STATUS
T OFFSET /
CoNTROL| /
4
ENABLE
— GND

v

Kl 7-3. Offset Voltage Boost Convertor Block Diagram
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7.3.5 Serial Communications Port (SCP)

The SCP is a full duplex, synchronous, character-oriented (byte) port that allows exchange of data between the
DLPC4430 or DLPC4420 display controller, and the DLPA300 micromirror driver (and other DLP devices). The
display controller is the primary on the SCP bus. The DLPA300 micromirror driver is the secondary on the SCP

bus.
% 7-1. Serial Communications Port Signal Definitions
SIGNAL 110 FROM/TO TYPE DESCRIPTION
SCPCK | SCP bus primary to LVTTL compatible SCP bus serial transfe.r clock. The host processor
secondary (primary) generates this clock.
SCP bus access enable (low true). When high,
secondary resets to the idle state, and SCPDO output
SCP bus primary to is tristated. Pulling SCPEN low initiates a read or write
SCPEN | P Y LVTTL compatible access. SCPEN must remain low for an entire read/
secondary . .
write access, and must be pulled high after the last
data cycle. To abort a read or write cycle, pull SCPEN
high at any point.
SCP bus primary to . SCP bus serial data input. Data bits are valid and
SCPDI ! secondary LVTTL compatible must be clocked in on the falling edge of SCPCK.
SCP bus serial data output. Data bits must clocked
SCPDO 0 SCP bus §econdary to LVTTL, open drain wiiristate out.on the rising edge. of SCPCK. A 1-kQ pul!up
primary resistor to the 3.3-V display controller supply is
required.

Not part of the SCP bus definition. Asynchronous
= SCP bus secondary to . interrupt signal from secondary to request service
IRQ o primary LVTTL, open drain from the primary. A 1-k Q pullup resistor to the 3.3-V

display controller supply is required.

7.4 Device Functional Modes

At power up, the DLPC4430 or DLPC4420 display controller configures the DLPA300 over the SCP bus. There
are two device functional modes. When OE is high, OUT[0:14] are tristated. When OE is low, the OUT[0:14] are
active under the control of the display controller.
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8 Application and Implementation

#1E

PAR RLFR 4 145 B R T T1 38R YE FE , TI A GRILAERR A e . TI % N5 S
ARG THMH . & I, DU R RS DRE .

8.1 Application Information

DMDs are spatial light modulators which reflect incoming light from an illumination source to one of two
directions, with the primary direction being into a projection or collection optic. Each application is derived
primarily from the optical architecture of the system and the format of the data coming into the DLP display
controller. Typical applications using the DLP780NE, DLP800ORE and DLP780TE chipsets include laserTVs,
smart projectors, enterprise projectors and digital signage. The DLP781NE, DLP781TE, DLP801RE and
DLP801XE are used in higher brightness applications such as ProAV and large venue projectors.

DMD power-up and power-down sequencing is strictly controlled by the DLP display controller through the
DLPA300. Refer to Power Supply Recommendations section in the DLP780NE, DLP780TE, DLP80ORE,
DLP781NE, DLP781TE, DLP801RE and DLP801XE datasheets for power-up and power-down specifications. To
ensure reliable operation, the DLP780NE, DLP800ORE, DLP781NE and DLP801RE DMDs must always be used
with DLPC4430 display controller, a DLPA100 power management and motor driver and a DLPA300 micromirror
driver. The DLP780TE, DLP781Te and DLP801XE DMDs must always be use with the DLPC4420 display
controller, the DLPA100 power management and motor driver and a DLPA300 micromirror driver. For LED and
RGB direct laser illumination, the DLPA100 power management and motor driver can be replaced with discrete
power supplies that are sequenced to meet the display controller power supply sequencing.

8.2 Typical Application

The DLPA300 micromirror driver controls the switching of the bias, offset and reset voltage levels on the MBRST
pins to assure correct DMD operation. It is a controlled by a DLP display controller which synchronizes the
display data sent to the DMD with the correct sequencing of the bias, offset and reset voltage levels by the
DLPA300 micromirror driver. The typical application shown in 8-1 is a Full-HD display using the DLP780NE
chipset. The application is the same for the DLP80ORE, DLP781NE or DLP801RE/DLPC4430 chipsets and the
DLP780TE, DLP781TE or DLP801XE/dual-DLPC4420 chipsets. The DLPA300 micromirror driver creates Vgjas
and VoppseT With internal voltage regulators. Vreset is created by an external regulator. These voltages are
switched by the DLPA300 micromirror driver on the OUT[0:14] pins which are connected to the MBRST pins on
the DMD.
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2-Port 2xLVDS (68)

DMD Control (4)

3.3-Vto 1.8-V
level shifters

RESET-

MODE (2)

SELECT (2)

A[0:3] (4)

33V
VvV _ — GND

-STROBE
2.2k Q LDEV_ID (2)
MBRST (15)

3.3V

22kQ

IRQ-

VOFFSET_RAIL
1V JinF 0.1 pF (3x

GNDIGND I GND

-VOFFSET-

[

VBIAS_RAIL-

VBIAS:

. VBIAS_SWL-
. 22uH -
VBIAS_LHI
1 uF (2 T uF - P12V- 12v
0.1 uF (2x) | 1HF (2x) 10 pF_ 0.1 1uF 01 pF
IGND IGND

I GND IGND

V5REG 5V
1uF |01 pF

VRESET_RAIL:

I GND IGND

001 uF aTuF 10 uF (6%)
"Tvee | ssmre — PAD
EN—] IFB
E 33V
4.7 4F
LK AGND- |BiAS GND
T ¢ peND LM43601 —
PAD—] L 47uH
12V —&———————— P12V [—SW-
70300T—{ 047

3.3V »>

8.2.1 Design Requirements

22KQ

N - LP385135-1.8 I
ERROR-] SND

’
GNDI GND—
EGND_TAB—
GND

EN— —VOUT- »—VCC2

GND

SN74AUP1GO7TDCKR 12V VIN-»
10 uF TPS73801

10Q

12v
Vi |
e TPS3847085 RESET DMN2005K-7

GND

& 8-1. DLPA300 Typical Application

For the correct operation of a display system based on the 9-um pixel family of DMDs, the DLPA300
micromirror driver must be controlled by the DLPC4420 or DLPC4430 display controller. The embedded software
in the DLPC4430 or DLPC4420 display controller coordinates the video data to the DMD and the bias, offset and
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reset waveforms created by the DLPA300 micromirror driver that are input to the MBRST pins on the DMD. This
results in the highest possible image quality and system efficiency.

The key design requirements are power supply sequencing for power up and power down. The 9- 1 m family of
DMDs require that the VCC2 supply be turned on after the 1.8-V supply is full on and stable. Similarly, on power
down, the DMDs require that the VCC2 supply be full off before the 1.8-V supply is begins its power off ramp.

The DLPA300 micromirror driver imparts one power supply sequencing constraint. Because VggseT is generated
by an external supply, the DLPC4430 display controller cannot control this supply directly by software. Therefore,
it is necessary to use the Vgag supply to control the power up and power down of the external Vggsgt power
supply.

These power supply sequencing requirements necessitate external circuitry to control the Vgeser and VCC2
power supply sequencing, as seen in |5 8-1.

8.2.2 Detailed Design Procedure

The DLPC4430 or DLPC4420 display controller configures the Vgas and VoggseT voltage regulators in the
DLPA300 micromirror driver through the SCP bus. Vgas is then used to generate the enable signal for the
VRreseTt external voltage regulator, LM43601 step-down voltage converter. When the Vg|as is enabled, it turns on
the two-transistor buffer amplifier. The 2N7002 and BSS84-7-F FETs isolate Vg|as from the Vgreser raiL and shift
the voltage reference to Vreser RAIL- -

The thermal pad on the DLPA300 micromirror controller and the LM43601 step-down voltage converter are
electrically connected to the Vreset ralL- Furthermore, the AGND and PGND pins on the LM43601 step-down
voltage converter are also connected to the VRreseT raiL- Therefore, the logic levels and analog voltage levels for
LM43601 step-down voltage converter are referenced to the - 16.5-V Vreser RAIL-

The LM43601 data sheet provides details for the component selection for the components in the voltage
regulator circuit connected to the Vgresgt raiL. The output of the regulator is set to the VRESET value of - 16.5
V. The selection of the resistors in the resistor divider sets the output voltages, 6.49 kQ and 100 k Q.

The DLP780NE power sequencing requires that the VCC2 power supply ramps up after the 1.8-V supply is
powered on and stable, and Voppset is powered up and stable. The two conditions are met by the wired-or of
the ERROR signal from the LP38513-1.8 ultra-low dropout linear regulator and an enable signal generated from
VorrseT- The 2N7002 enhancement mode FET acts as an inverter and level shifter from Vorrset to a 3.3-V logic
level.

In the event of a power supply failure (such as a pull-the-plug event), VCC2 must be driven low before the 1.8-V
supply starts to drop voltage. To achieve this, the TPS3847 12-V voltage monitor triggers a shunt-to-ground
power FET to pull VCC2 to ground.

8.2.2.1 Component Selection Guidelines

% 8-1. 5-V Regulator
TYPE OR PART NUMBER

CONNECTION 1

Positive Terminal:

COMPONENT VALUE CONNECTION 2

10 to 33 pF, 20 VDC,

Negative Terminal:

P12V filter capacitor 10 max ESR Tantalum or ceramic P12V, pin _11 Ground
(locate near pin 11)
. 0.1 yF, 50 VDC, . P12V, pin 11
P12V bypass capacitor 019 max ESR Ceramic (locate near pin 11) Ground

0.1 to 1.0 wF, 10 VDC,

Positive Terminal:

Negative Terminal:

capacitor

0.1Q max ESR

(locate near pin 47)

V5REG filter capacitor 250 max ESR Tantalum or ceramic V5REG, pin 47 Ground
(locate near pin 47)
(1) i
V5REG bypass 0.1 yF(™, 16 VDC, Ceramic V5REG, pin 47 Ground

(1)  To ensure stability of the linear regulator, use a capacitance with a value not less than 0.1 pF.
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3 8-2. Bias Voltage Boost Converter

or equivalent

COMPONENT VALUE TYPE OR PART CONNECTION 1 CONNECTION 2
NUMBER
10 WF, 20 VDC Positive Terminal: Negative Terminal:
LHI filter capacitor ’ ’ Tantalum or ceramic VBIAS_LHI, pin 10 ’
1-Q max ESR . Ground
(locate near pin 10)
. 0.1 pF, 50 VDC, . VBIAS_LHI, pin 10
LHI bypass capacitor 0.1-0 max ESR Ceramic (locate near pin 10) Ground
VBIAS_RAIL filter 1 yF, 50 VDC, Ceramic VBIAS_RAIL, pins 30 and 71 Ground
capacitor (2 required) 0.1-Q max ESR (locate near pins 30 and 71)
VBIAS_RAIL bypass 0.1 pF, 50 VDC, Ceramic VBIAS_RAIL, pins 30 and 71 Ground
capacitors (2 required) 0.1Q max ESR (locate near pins 30 and 71)
22 uH, 0.5 A, Coil Craft DT1608C-223 ) .
Inductor 160 mo ESR (or equivalent) VBIAS_LHI, pin 10 VBIAS_SWL, pin 8
OnSemi MBR0540T1G or
. - STMicroelectronics Anode: Cathode:
Schottky diode 0.5A, 40V (minimum) | orpe05407. STPS0560Z VBIAS_SWL, pin 8 VBIAS, pin 9
(or equivalent)
% 8-3. Offset Voltage Regulator
COMPONENT VALUE Rt CONNECTION 1 CONNECTION 2
NUMBER
Positive Terminal:
VOFFSET, pin 49 Negative Terminal:
VOFFSET 1) to 4.7@ yF, 35 VDC, Tantalum oF ceramic (1st Cap near pin 49) Ground at DLPA300
filter capacitors 1Q max ESR Positive Terminal: Negative Terminal:
DMDVCC?2 pins VSS (Ground) at DMD
(2nd Cap at DMD)
byp;’gigig;tors 0.1 uF, 50 VDC, Coramic VOFFSET, pin 49 Ground at DLPA300
(3 required) 0.1Q max ESR (locate 1 near pin 49) Ground at DMD
Micro Commercial
. 11V Components
Zener Diode 3W 3SMBJ5926B-TP VOFFSET Ground

(1)
@)

%% 8-4. Pullup Resistors

To ensure stability of the linear regulator, the absolute minimum output capacitance must not be less than 1.0 pF.
Recommended value is 3.3 yF each. Different values are acceptable, provided that the sum of the two is 6.8 yF maximum.

COMPONENT VALUE (kQ) TYPE OR PART NUMBER CONNECTION 1 CONNECTION 2
Resistor 22 SCPDO, pin 42 Chigs.gf\?c\)?;;o”er
Resistor 2.2 TRQ, pin 43 Chip:;gt_\?i)/r;t;oller

Resistor (optional) 2.2 OE, pin 6 Chip;zt_\?%r;t;oller

8.2.3 Application Curves

The power supply sequencing for Vgjas, Vorrset and Vreset are shown in & 8-2 and & 8-3. On power-up, the
turn on of VBIAS enables the external VRESET voltage regulator. In power-down, when VBIAS powers off, it
disables the VRESET regulator, which slowly decays to ground.

The power sequencing for VCC2 voltage regulator is shown in ¥ 8-4 and 8-5. The power up of VoprseT
enables the turn on of the VCC2 voltage regulator. As seen in the zoom out of 5] 8-4, the 1.8-V supply is already
on and stable. Similarly, the power down of Vorgset disables the VCC2 voltage regulator. The 1.8-V supply
powers down after both Vorrser and VCC2 are powered down, as seen in the zoom out of %] 8-5.
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9 Power Supply Recommendations
9.1 Power Supply Rail Guidelines

7% 8-1 through 3 8-4 provides discrete component selection guidelines.

Ensure that the P12V filter and bypass capacitors are distributed and connected to pin 11 and pin 48 and pin
50. Place these capacitors as close to their respective pins as possible and if necessary, place on the bottom
layer.

The V5REG filter and bypass capacitors must be placed near and connected to pin 47.

It is best to route the VBIAS_RAIL etch runs in the following order: pin 40, pin 31, pin 30, pin 21, pin 80, pin
71, pin 70, and pin 61. Ensure that the etch runs are short and direct as they must carry 35 ns current spikes
of up to 0.64 A (peak). Locate the bypass capacitors near and connected to pin 30 and pin 71 to provide
bypassing on both sides.

The VBIAS_LHI filter and bypass capacitors must be placed near and connected to pin 10.

The VBIAS filter and bypass capacitors must be placed near and connected to pin 9.

VBIAS pin 9 must also be connected (optionally with a 0-ohm resistor) to VBIAS_RAIL at or between pins 21
and 80.

Route the VRESET_RAIL etch runs in the following order: pin 36, pin 35, pin 26, pin 25, pin 76, pin 75, pin
66, and pin 65. Ensure the etch runs are short and direct as they must carry 35 ns current spikes of up to
0.64 A (peak). Bypass capacitors must be placed near and connected to pins 35 and 66 to provide bypassing
on both sides.

The VRESET filter and bypass capacitors must be located near and connected to pin 13. VRESET pin 13
must also be connected (optionally with a 0- Q resistor) to VRESET_RAIL at or between pin 25 and pin 76.
Route the VOFFSET_RAIL etch runs in the following order: pin 23, pin 28, pin 33, pin 38, pin 63, pin 68, pin
73, and pin 78. Ensure the etch runs are short and direct as they must carry 35 ns current spikes of up to
0.64 A (peak). Place the bypass capacitors near and connected to pin 28 and pin 73 to provide bypassing on
both sides.

The VOFFSET filter and bypass capacitors must be placed near and connected to pin 49.

VOFFSET pin 49 must also be connected (optionally with a 0- Q resistor) to VOFFSET_RAIL at or between
pin 38 and pin 63.

%

Aluminum electrolytic capacitors may not be suitable for the DLPA300 application. At the switching
frequencies used in the DLPA300 (up to 1.5 MHz), aluminum electrolytic capacitors drop significantly
in capacitance and increase in ESR resulting in voltage spikes on the power supply rails, which could
cause the device to shut down or perform in an unreliable manner.
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10 Layout

10.1 Layout Guidelines

CAUTION

Board layout and routing guidelines must be followed explicitly and all external components used
must be in the range of values and of the quality recommended for proper operation of the
DLPA300.

CAUTION
Thermal pads must be tied to VRESET_RAIL. Do not connect to ground.

Provide suitable Kelvin connections for the switching regulator feedback pins: Vgjas (pin 9) and Vreset (pin 13).

Make the PCB traces that connect the switching devices: VBIAS_SWL (pin 8) and VRESET_SWL (pin 12) as
short and wide as possible to minimize leakage inductances. Make the PCB traces that connect the switching
converter components (inductors, flywheel diodes and filtering capacitors) as short and wide as possible. Ensure
that the electrical loops that these components form are as small and compact as possible, with the ground
referenced components forming a star connection.

Due to the fast switching transitions appearing on the sixteen reset OUTx pins, it is recommended to keep these
traces as short as possible. Also, to minimize potential cross-talk between outputs, it is advisable to maintain as
much clearance between each of the output traces.

10.1.1 Grounding Guidelines

Ensure that the PWB has an internal ground plane that extends under the DLPA300. All nine ground pins (1, 7,
14, 20, 41, 46, 53, 55, and 60) must be connected to the ground plane using the shortest possible runs and vias.
All filter and bypass capacitors must be placed near the pin being filtered or bypassed for the shortest possible
runs to the part and to the ground plane.

10.2 Thermal Considerations

Thermally bond or solder the DLPA300 package to an external thermal pad on the PWB surface. The
recommended dimensions of the thermal pad are 10 mm x 10 mm centered under the device. The metal bottom
of the package is tied internally to the substrate at the VRESET_RAIL voltage level. Therefore, the thermal pad
on the board must be isolated from any other extraneous circuit or ground and no circuit vias are allowed inside
the pad area. Thermal pads are required on both sides of the PWB. Connect the thermal pads together through
an array of 5 x 5 thermal vias, 0.5 mm in diameter.

Thermal pads and the thermal vias are connected to VRESET_RAIL and must be isolated from ground,
or any other circuit.

Locate an internal P12V plane directly underneath the top layer and have an isolated area under the DLPA300.
This isolated area must be a minimum of 20 cm?2 and connect to the thermal pad of the DLPA300 through the
thermal vias. The potential of the isolated area is also at VRESET_RAIL. The internal ground plane must extend
under the DLPA300 to help carry the heat away. Please refer to the PowerPAD Thermally Enhanced Package
application report (SLMA002) for details on thermally efficient package design considerations.

Be careful to place the DLPA300 device away from local PWB hotspots. Heat generated from adjacent
components may impact the DLPA300 thermal characteristics.
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11 Device and Documentation Support
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11.2 Device Support
11.2.1 Device Nomenclature

The device marking consists of the fields shown in & 11-1.

®
D I_ P PART MARKING CODES
LLLLLLLL = Lot trace code or date code
€4 = Pb-Free NiPdAu termial finish

DLPA30OPFP | o-¢h 1 esgner
LLLLLLLLed

s

B 11-1. Device Marking (Device Top View)

11.3 Documentation Support
11.3.1 Related Documentation

The following documents contain additional information related to the chipsets supported by the DLPA300
micromirror driver and used in the typical application.

* DLP780NE data sheet
*» DLP800RE data sheet
» DLP780TE data sheet
* DLP781NE data sheet
* DLP801RE data sheet
*» DLP781TE data sheet
* DLP801XE data sheet
*» DLPC4430 data sheet
* DLPC4420 data sheet
* DLPA100 data sheet

* LM43601 data sheet

* LP38513S data sheet
*» TPS73801 data sheet
* TPS3847085 data sheet

1.4 WO EFTEH
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11.6 Trademarks

TI E2E™ is a trademark of Texas Instruments.
DLP® is a registered trademark of Texas Instruments.
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12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
DLPA300PFP Active Production HTQFP (PFP) | 80 119 | JEDEC Yes Call TI Call Tl 0to 70
TRAY (5+1)

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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MECHANICAL DATA

PFP (S—PQFP—-G&0) PowerPAD ™ PLASTIC QUAD FLATPACK
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NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion
D. This package is designed to be soldered to a thermal pad on the board. Refer to Technical Brief, PowerPad
Thermally Enhanced Package, Texas Instruments Literature No. SLMAQO2 for information regarding
recommended board layout. This document is available at www.ti.com <http: //www.ti.com>.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.

F. Falls within JEDEC MS-026

PowerPAD is a trademark of Texas Instruments.
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