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DLPA200 Digital Micromirror Device Driver
1 Features 3 Description

Generates the micromirror clocking pulses
required by the DLP® Digital Micromirror Device
(DMD)

Generates specialized voltage levels required for
micromirror clocking pulse generation

Designed for use in multiple DLP chipsets

2 Applications

Display:

Projectors

Personal electronics

Intelligent and adaptive lighting

— Augmented reality and information overlay

Industrial:

— Direct imaging lithography

— Additive manufacturing and 3D printers

— 3D scanners for machine vision and inspection

— Laser marking and repair systems

— Computer-to-plate and industrial printers

Medical:

— Vascular or hyperspectral imaging

— 3D Scanners for ear, teeth, and limb
measurement

— Microscopes

— Ophthalmology

The DLPA200 is a DLP® digital micromirror device
(DMD) driver that generates the micromirror clocking
pulses for certain DMDs in the DLP portfolio. A
complete DLP chipset provides developers easier
access to the DMD, as well as high-speed micromirror
control.

Device Information(")
PART NUMBER | PACKAGE BODY SIZE
DLPA200 HTQFP (80) 14.00 mm x 14.00 mm

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

Table 5-1. Device Configurations

DMD DMD MICROMIRROR DRIVER DIGITAL CONTROLLER
DLP9500 DLP 0.95 1080p 2xLVDS Type A DMD 2 ea. DLPA200
DLP7000 DLP 0.7 XGA 2xLVDS Type A DMD 1 ea. DLPA200 DLPC410 (+ DLPR410)
DLP650LNIR DLP 0.65 WXGA NIR S450 DMD 1 ea. DLPA200
DLP5500 DLP 0.55 XGA Series 450 DMD 1 ea. DLPA200 DLPC200
6 Pin Configuration and Functions
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Figure 6-1. PFP Package 80-Pin HTQFP Top View
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Table 6-1. Pin Functions

PIN 110
(INPUT DESCRIPTION
NAME NO. DEFAULT)(1)
OuUTO00 22 Output
ouTOo1 24 Output
0ouTO02 27 Output
OuT03 29 Output
OouT04 32 Output
OouTO05 34 Output
OuUTO06 37 Output
ouTo7 39 Output _
16 micromirror clocking waveform outputs (enabled by OE = 0).
ouTo08 62 Output
OuUTO09 64 Output
OouT10 67 Output
OUT! 69 Output
OuUT12 72 Output
OuUT13 74 Output
OouT14 77 Output
OouT15 79 Output
A0 19 Input (pull down)
A1 18 Input (pull down) ) o ) ) )
Output Address. Used to select which OUTxx pin is active at a given time.
A2 17 Input (pull down)
A3 16 Input (pull down)
MODEO 3 Input (pull down)
Mode Select. Used to determine the operating mode of the DLPA200.
MODE1 2 Input (pull down)
SELO 5 Input (pull down) | Output Voltage Select. Used to switch the voltage applied to the addressed OUTxx
SEL1 4 Input (pull down) |Pin.
STROBE 15 Input (pull down) |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 (pull up) | high-impedance state.
OE =0: Enabled. OE = 1 : High Z.
RESET 59 Input (pull up) | Resets the DLPA200 internal logic. Active low. Asynchronous.
SCPEN 58 Input (pull up) | 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 1kQ pull up resistor to the Chip-Set Controller Vpp supply is recommended.
Ra 43 Outout Interrupt request output to the chipset Controller. Active low.
P A 1-kQ pullup resistor to the Chip-Set Controller Vpp supply is recommended.
DEV_ID1 45 Input (pull up) | Serial bus device address:
DEV_IDO 44 Input (pull up) |00 = all; 01 = device 1; 10 = device 2; 11 = device 3.
VBIAS 9 Output One of three specialized voltages generated by the DLPA200
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 Output One of three speC|aI|z_ed _voltage§ which are generated by the DLPA200. The
package thermal pad is tied to this voltage level.
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Table 6-1. Pin Functions (continued)

PIN 110
(INPUT DESCRIPTION
NAME NO. DEFAULT)(1)
VRESET_SWL 12 Input Connection point for VRESET supply switching inductor
(1) |25, 26, 35,36, . . . )
VRESET_RAIL 65. 66 75. 76 Input The internally-used VRESET supply rail. Internally isolated from VRESET.
VOFFSET 49 Output One of three specialized voltages which are generated by the DLPA200
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-volt logic supply output
P12V 11, 48, 50 Input The main power input to the DLPA200
NC 51, 52, 54 No Connect No connect

(1) The exposed thermal pad is internally connected to VRESET_RAIL.
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7 Specifications
7.1 Absolute Maximum Ratings

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

MIN MAX UNIT
ELECTRICAL
P12V Load supply voltage 14 \%
Reset supply switching inductor connection (VRESET_SWL- _
VRESET_SWL point VRESET_RAIL ) ! v
) . (VBIAS_RAIL-
VBIAS_RAIL Internally-used Vgjag supply rail VRESET RAIL) 60 \Y
) . (VOFFSET_RAIL-
VOFFSET_RAIL Internally-used VopgseT supply rail VRESET_RAIL) 40.5 \Y
ViN Logic inputs -0.3 7 \%
Vout Open drain logic outputs 7 \%
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 Section 7.1 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 Section 7.3 is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

7.2 ESD Ratings

VALUE UNIT
Electrostatic | Human body model (HBM)(@) +2000
discharge Charged device model (CDM)®) 800

Viesp) !

(1) Electrostatic discharge (ESD) to measure device sensitivity and immunity to damage caused by assembly line electrostatic discharges
in to the device.

(2) JEDEC document JEP155 states that 500 V HBM allows safe manufacturing with a standard ESD control process.

(3) JEDEC document JEP157 states that 250 V CDM allows safe manufacturing with a standard ESD control process.

7.3 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 390
lp1ov1 pF, V5REG = 30 mA, VBIAS =26V at5 mA, VOFFSET = 200 mA
P12V supply current() 10V at 30 mA, Vreser =26 V
| Outputs disabled and no external loads, Vgjag = 19V, 22 mA
p12v2 VorrseT = 4.5V, VReser =19 V
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 S 10 15 C
) 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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7.4 Thermal Information

Channel repetition frequency = 50 kHz,
Additional external loads: Igjas = 5 MA,
lorrser = 30 MA, Isre = 30 mA

DLPA200
THERMAL METRIC(") PFP (HTQFP) UNIT
80 PINS
Thermal resistance,
VBias = 26 V, VreseT = -26 V, Voprser = 10V,
Output load = 390 pF and 39R on each output,
Rei Phase by one with global mode, 3 °C/W

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

Report.

7.5 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 :gglz 5V, input with pulldown. See terminal functions 40 50 uA
" Low-level logic input current :ggk: 0V, input with pullup. See terminal functions _50 _40 uA
High-level logic input leakage _ . . _

Iy current VN = 0V, input with pulldown 1 1 HA
| Low-level logic input leakage Vi = 5 V. input with pullu 1 1 A
IL current IN » Inp puliup M

VoL Open drain logic outputs I=4mA 0.4 \
loL Logic output leakage current V=33V MA
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7.6 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
leus Current limit 80 mA
V5REG voltage increasing, P12V
=54V 4.1
\ Undervoltage threshold | =50 mA ' \Y
Vs 9 ouT V5REG voltage falling, P12V = 30
52V '
VRrip 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.

7.7 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

IrL Output current: reset outputs |I'_eop?:tit=io‘:10f(|)’ e%i:ngc?; 50 kHz 0 18 mA
oL OL_Jtput current: quiescent / Load_=_ 400 pF, 39 Q,_ 3 mA

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
lels Current limit Measured on input 330 376 460 mA
Vgias Output voltage 255 26 26.5 \%
Vuve Vgias undervoltage threshold Bias voltage falling 50 92| %VBIAS
Voun VBIAS_LHI undervoltage VBIAS_LHI voltage increasing 8 \

threshold VBIAS_LHI voltage falling 6.5 Y,
Rps Boost switch Rpson) T,=25°C 2 Q
Vrip Output ripple voltage(") 200| mVpk-pk
Fsw Switching frequency 1.1 1.3 1.5 MHz
Vose Voltage overshoot at start up 2| %VBIAS
e Power up ti?gl;;t:\/ Z.fspF, measured between 10 to 90% of 1 ms
tdis 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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7.8 Reset Voltage Buck-Boost Converter

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

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. Load = 400 pF, 39 Q,
kL Output current: reset outputs repetition frequency = 50 kHz 0 18 mA
Lo . Load =400 pF, 39 Q,
laL Output current: quiescent / drivers repetition frequency = 50 kHz 3 mA
- Corresponding current on output at
lcLrr Current limit flag P12V = 10.8 V 25 mA
lelr Current limit Measured on input 400 800 mA
Vgreser Output voltage -25.5 -26 -26.5 \%
Vuvr Undervoltage threshold Reset voltage falling 50 92| %VRESET
Rps Buck-boost switch Rpson) T,=25°C 8 Q
Vrip Output ripple voltage(" 200| mVpk-pk
Fsw Switching frequency 11 1.3 1.5 MHz
Vosr  Voltage overshoot at start up 2| %VRESET
= 0,
e Power up Cour = 3.3 yF, Measured between 10 to 90% of 1 ms
target VRESET
tais Discharge current sink 400 mA
(1) Output ripple voltage relies on suitable external components being selected and good printed circuit board layout practice.
7.9 Voprser/DMDVCC2 Regulator
Ta =25°C, P12V = 10.8 V to 13.2 V (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP  MAX UNIT
I Output current: reset Load = 400 pF, 39 Q, repetition frequency = 50 kHz 0 122] mA
outputs
Output current: quiescent / _ - _
laL drivers Load = 400 pF, 39 Q, repetition frequency = 50 kHz 3 mA
IoL Output current: DMDVCC2 0 30 mA
lcLo Current limit 100 mA
v Outout Volt DLP9500, DLP5500, DLP650LNIR 8.25 8.5 8.75 v
utput Voltage
OFFSET P 9 DLP7000 725 715 175
Vuvo Undervoltage threshold VoreseT Voltage falling 50 92| %VOFFSET
Vrip Output ripple voltage(" 100| mVpk-pk
Voso L/‘c))ltage overshoot at start- 2| %VOFFSET
- 0,
e Power up Court = 4.7 pF, Measured between 10 to 90% of target 1 ms
VorrseT
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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7.10 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(W  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
P Coaaes ol epellon reqeny so] iz
Forer OGJ(:;)L?'[I Fr)iensset repetition frequency all 50| KkHz
IrLK VReseT output leakage current OE =1, VRESET_RAIL =-28.5V -1 -101 pA
lBLk 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
foen %u;;e)staﬁzzble 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 8 ns
thos  Hold time From A[3:0], MODE[1:0], and SEL[1:0] to STROBE edge 8 ns
tpBR From STROBE to Vgias/VreseT €dge 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 Maximum difference betwegn 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 ff'astest 20 ns
propagation delta propagation times for any two outputs for any given edge.
(1) See Figure 7-1
(2) There is no minimum speed for the serial port. It can be written to statically for diagnostic purposes.
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V.
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Figure 7-1. Serial Interface Timing
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8 Detailed Description

8.1 Overview

Reliable function and operation of the DLPA200 requires that it be used in conjunction with the other
components of a given DLP chipset. It is typical for the DMD controller to operate the DMD micromirror driver.

For more information on the chipset components, see the appropriate DMD or DMD Controller Data Sheet (Table
12-1).

The DLPA200 consists of three functional blocks: A High-Voltage Power Supply function, a DMD Micromirror
Clock Generation function, and a Serial Communication function.

The High-Voltage Power Supply function generates three specialized voltage levels: Vgias (19 to 28 V), VreseT
(—19 to —28 V), and VorrseT (45 to 10 V)

The Micromirror Clock Generation function uses the three voltages generated by the High-Voltage Power Supply
function to create the sixteen micromirror clock pluses (output the OUTx pins of the DLPA200).

The Serial Communication function allows the chipset Controller to control the generation of Vgjas, VreseT, and
VorrseT; control the generation of the micromirror clock pulses; status the general operation of the DLPA200.

8.2 Functional Block Diagram

MODE[1:0] 12— Select, Latch,
SEL[1:0] /2—— Output Logic and
A[3:0] 14 > High-Voltage 4 /16— OUT(00-15)
STROBE » Output FET
OF » Switches
A A A A
prov|p| >Vand »| VSREG
Reference
" »| vBIAS_RAIL
VBIAS_LHI|—
Vpias Boost »| VBIAS
VBIAS_SWL |—
f ¢ o | VRESET_RAIL
"1 (substrate)
VRESET_SWL |—] VRESET »| VRESET
Buck-Boost
f ¢ | VOFFSET_RAIL
VOFFSET VOFFSET
Regulator _l
SCPEN >
scPek|—b :"?"f’elf'uf’ =
SCPDI : erial bus nitialization |RQ
.| Interface
SCPDO Fault Logic
DEV_ID[1:0] |—/2—p»
? GND
RESET
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8.3 Feature Description
8.3.1 5-V Linear Regulator

The 5-V linear regulator supplies the 5-V requirement of the DLPA200 internal logic.

Figure 8-1 shows the block diagram of this module. The input decoupling capacitors are shared with other
internal DLPA200 modules. See Section 9.1.1 for recommended component values.

5V Linear

T P12V Regulator V5REGT
L GND T >

*—»

Figure 8-1. 5-Volt Linear Regulator Block Diagram

8.3.2 Bias Voltage Boost Converter

The bias voltage converter is a switching supply that operates at 1.5 MHz. The bias switching device switches
180° out-of-phase with the reset switching device.

The converter supplies the internal bias voltage for the high voltage FET switches and the external Vgag for
the DMD Pond of Mirrors. The Vgag voltage level can be different for different generations of DMDs. The Vgas
voltage level is configured by the DLP 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.

Figure 8-2 shows the block diagram of this module. The input decoupling capacitors are shared with other
internal DLPA200 modules. See Section 9.1.1 for recommended component values.

Inductor
YY) M >
VBIAS_LHI VBIAS_SWL
\ \
P12V
VBIAS
V5REG
BGAP REF J
0sC Bias Boost T
Serial Interface / BIAS Converter and
| e and Control 7 STATUS  Current Limit
I I pas| %
CONTROL[ /
4
ENABLE

Figure 8-2. Bias Voltage Boost Converter Block Diagram

8.3.3 Reset Voltage Buck-Boost Converter

The reset voltage buck-boost converter is a switching supply that operates at 1.5 MHz. The reset switching
device switches 180° out-of-phase with the bias switching device.
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The converter supplies the internal reset voltage levels for the high voltage FET switches. The Vreget Voltage
level can be different for different generations of DMDs. The Vgreset Voltage 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 under-voltage
(Vyv) and current-limit (C) conditions.

Figure 8-3 shows the block diagram of this module. The input decoupling capacitors are shared with other
internal DLPA200 modules. See Section 9.1.1 for recommended component values.

P12V
SWL VRESET
V5REG
BGAP REF
osc Reset Buck-Boost VRESET_SWL
Serial Interface / RESET Converter and
1 and Control 7 STATUS Current Limit
J— 2
RESET /
contrOL| 7/
¢ Inductor
ENABLE
— GND . — >

Figure 8-3. Reset Voltage Buck-Boost Converter Block Diagram

8.34 VQFFSET/DMDVCC2 Regulator

The Vorrser/DMDVCC2 regulator supplies the internal Voppser voltage for the high voltage FET switches and
the external DMDVCC2 for the DMD. The Vorrset voltage level can be different for different generations of
DMDs. The VoprseT voltage 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 2 status bits to
indicate latched and unlatched status bits for under-voltage (Vy) and current-limit (C,) conditions.

Figure 8-4 shows the block diagram of this module. The input decoupling capacitors are shared with other
DLPA200 modules. See Section 9.1.1 for recommended component values.

P12V
V5REG
BGAP REF
. Vorrsgr Linear
Serial Interface / orrser  Regulator and
e and Control / STATUS Current Limit
T OFFSET 2/ f—
CONTROL| /
4
ENABLE
— GND >
Figure 8-4. Offset Voltage Boost Convertor Block Diagram
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8.3.5 Serial Communications Port (SCP)

The SCP is a full duplex, synchronous, character-oriented (byte) port that allows exchange of data between the
primary ASIC or FPGA, and one or more secondary DLPA200s (and/or other DLP devices).

Table 8-1. Serial Communications Port Signal Definitions

SIGNAL 110 FROM/TO TYPE DESCRIPTION
SCPCK | SCP bus primary to LVTTL compatible SQP bus serial transfe'r clock. The host processor
secondary (primary) generates this clock.
SCP bus access enable (low true). When high,
secondary will reset to idle state, and SCPDO output
SCP bus primary to will tri-state. Pulling SCPEN low initiates a read or
SCPEN | secor?dar Y LVTTL compatible write access. SCPEN must remain low for an entire
y read/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 secondary to SCP bus serial data output. Data bits must clocked
SCPDO (0] fima y LVTTL, open drain wi/tri-state |out on the rising edge of SCPCK. A 1-kQ pullup
P ry resistor to the 3.3 volt ASIC supply is required.
Not part of the SCP bus definition. Asynchronous
Ra o SCP bus secondary to LVTTL. open drain interrupt signal from secondary to request service
primary 1 OP from primary. A 1-kQ pullup resistor to the 3.3-V ASIC
supply is required.
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9 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification, and
Tl does not warrant its accuracy or completeness. TI's customers are responsible for determining
suitability of components for their purposes. Customers should validate and test their design
implementation to confirm system functionality.

9.1 Application Information
9.1.1 Component Selection Guidelines

Table 9-1. 5-V Regulato

r

COMPONENT

VALUE

TYPE OR PART NUMBER

CONNECTION 1

CONNECTION 2

10 to 33 pF, 20 VDC,

Positive Terminal:

Negative Terminal:

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

0.1M to 1.0 pF, 10 VDC,

Positive Terminal:

Negative Terminal:

capacitor

0.1Q max ESR

(locate near pin 47)

V5REG filter capacitor 2 50 max ESR Tantalum or ceramic V5REG, pin 47 Ground
(locate near pin 47)
O) i
V5REG bypass 0.1 uF™M, 16 VDC, Ceramic VSREG, pin 47 Ground

(1)

To ensure stability of the linear regulator, use a capacitance with a value not less than 0.1 pF.

Table 9-2. Bias Voltage Boost Converter

COMPONENT VALUE TYPE OR PART CONNECTION 1 CONNECTION 2
NUMBER
Positive Terminal: . -
LHI filter capacitor 10 WF, 20 VDC, Tantalum or ceramic VBIAS_LHI, pin 10 Negative Terminal:
1-Q max ESR . Ground
(locate near pin 10)
. 0.1 pF, 50 VDC, . VBIAS_LHI, pin 10
LHI bypass capacitor 0.1-Q max ESR Ceramic (locate near pin 10) Ground
1to 10 yF, 35 VDC, Positive Terminal: Negative Terminal:
VBIAS filter capacitor 1-Q max ESR,; Tantalum or ceramic VBIAS, pin 9 9 ’
) . Ground
(3.3 pF nominal value) (locate near pin 9)
. 0.1 pF, 50 VDC, . VBIAS, pin 9
VBIAS bypass capacitor 0.1-0 max ESR Ceramic (locate near pin 9) Ground
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)
. . . 0-Q normally . VBIAS_RAIL,
Resistor jumper (optional) (1-Q for testing") VBIAS, pin 9 pins 21 or 80
22 uyH, 0.5 A, Coil Craft DT1608C-223 . .
Inductor 160 mQ ESR (or equivalent) VBIAS_LHI, pin 10 VBIAS_SWL, pin 8

Schottky diode

0.5 A, 40 V (minimum)

OnSemi MBR0540T1G
or STMicroelectronics
STPS0540Z, STPS0560Z
(or equivalent)

Anode:
VBIAS_SWL, pin 8

Cathode:
VBIAS, pin 9

M

Allows for VBIAS current measurement.
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Table 9-3. Reset Voltage Boost Converter

COMPONENT VALUE TYPE OR PART CONNECTION 1 CONNECTION 2
NUMBER
1to 10 yF, 35 VDC, Negative Terminal: Positive Terminal:
VRESET filter capacitor 1Q max ESR; Tantalum or ceramic VRESET, pin 13 ’
. . Ground
(3.3 pF nominal value) (locate near pin 13)
. 0.1 pF, 50 VDC, . VRESET, pin 13
VRESET bypass capacitor 0.10 max ESR Ceramic (locate near pin 13) Ground
VRESET_RAIL,
\c/:aREa?;Ec-)rr_stglrLebﬁﬁ:ch? %11 gFmSa?( \égg Ceramic pins 35 and 66 Ground
P q ’ (locate near pins 35 and 66)
. . . 0-Q normally . VRESET_RAIL,
Resistor jumper (optional) (1Q for testing(™) VRESET, pin 13 pins 25 or 76
Inductor 22 pH, 0.54, Coil Craft DT1608C-223 VRESET_SWL, pin 12 Ground
160 mQ (or equivalent)
STMicroelectronics
. - STPS0560Z or Infineon/ Cathode: Anode:
Schottky diode 0.5 A (minimum), 60 V International Rectifier VRESET _SWL, pin 12 VRESET, pin 13
10MQO60N (or equivalent)

(1)

Allows for VRESET current measurement.

Table 9-4. Offset Voltage Regulator

(optional)

(1Q for testing®)

VOFFSET, pin 49

COMPONENT VALUE TYPE OR PART CONNECTION 1 CONNECTION 2
NUMBER
Positive Terminal:
VOFFSET, pin 49 Negative Terminal:
VOFFSETVCC2 1) to 4.7@ pF, 35 VDC, ) (1st Cap near pin 49) Ground at DLPA200
filter capacitors Tantalum or ceramic i . . L
(2 required) 1Q max ESR Positive Terml_nal. Negative Terminal:
DMDVCC?2 pins VSS (Ground) at DMD
(2nd Cap at DMD)
VOFFSET, pin 49
t}/OangSEaT/;/(Si:tgrzs 0.1 yF, 50 VDC, Ceramic (locate 1 near pin 49) Ground at DLPA200
yp(5 > uﬁ’red) 0.1Q max ESR DMD DMDVCC2 pins Ground at DMD
q (locate 4 near DMD pins)
VOFFSET_RAIL,
;)/OI;ESSE;_;Q!; 0.1 pF, 50 VDG, Ceramic pins 28 and 73 Ground
yp P 0.1Q max ESR (locate near pins 28 and
(2 required)
73)
Resistor jumper 0-Q normal VOFFSET_RAIL,

pins 38 or 63

Resistor jumper
(optional)

0-ohm normal

(1Q for testing®)

VOFFSET, pin 49

DMDVCC2 pins

(1)
()
@)
(4)

Table 9-5. 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.
Allows for Voprset current measurement
Allows for DMDVCC2 current measurement

COMPONENT VALUE (kQ) TYPE OR PART NUMBER CONNECTION 1 CONNECTION 2
Resistor 1 SCPDO, pin 42 ey aroter
Resistor 1 IRQ, pin 43 Chip;gt_\c;?/r;t[r)oller

Resistor (optional) 1 OE, pin 6 Chip;:est-\cl:(\)/r;t;o”er
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10 Power Supply Recommendations
10.1 Power Supply Rail Guidelines

Table 9-1 through Table 9-5 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.

Note

Aluminum electrolytic capacitors may not be suitable for the DLPA200 application. At the switching
frequencies used in the DLPA200 (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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11.1 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 DLPA200.

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.

11.1.1 Grounding Guidelines

Ensure that the PWB has an internal ground plane that extends under the DLPA200. 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.

11.2 Thermal Considerations

Thermally bond or solder the DLPA200 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 DLPA200.
This isolated area must be a minimum of 20 cm? and connect to the thermal pad of the DLPA200 through the
thermal vias. The potential of the isolated area will also be at VRESET_RAIL. The internal ground plane must
extend under the DLPA200 to help carry the heat away. Please refer to the PowerPAD Thermally Enhanced
Package application report (SLMAQ002) for details on thermally efficient package design considerations.

Be careful to place the DLPA200 device away from local PWB hotspots. Heat generated from adjacent
components may impact the DLPA200 thermal characteristics.
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12 Device and Documentation Support
12.1 Device Support
12.1.1 Device Nomenclature

The device marking consists of the fields shown in Figure 12-1.

®
D I_ P PART MARKING CODES
0 LLLLLLLL = Lot trace code or date code
e4 = Pb-Free NiPdAu terminal finish
DADZOOO ® = Pin 1 designator

LLLLLLLL% 2506593 = Tl internal part number
‘i 2506593'D D = revision letter

Figure 12-1. Device Marking (Device Top View)

DLPA200PFP is functionally equivalent to 2506593-0005N.
12.2 Documentation Support
12.2.1 Related Documentation

Table 12-1. Links to Related Documentation
Document Tl Literature Number

PowerPAD™ Thermally Enhanced Package Application Report SLMAOQ02

12.3 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

12.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.

DLP® is a registered trademark of Texas Instruments.

All trademarks are the property of their respective owners.
12.5 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘Q \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

12.6 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

13 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 ©)
@ ©)
DLPA200PFP Active Production HTQFP (PFP) | 80 5| JEDEC TRAY (5+1) Yes NIPDAU Level-2-260C-1 YEAR 0to 75

@ 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 TlI'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 Tl 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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PFP (S—PQFP—-G&0) PowerPAD ™ PLASTIC QUAD FLATPACK
[0,50] r ﬂ 7 (#1008 @
60 4
il HHHHHH tHHHHRAA S
bl T ST T =
= THERMAL PAD =
= =
= SHAPE AND SIZE =
S= SHOWN ON SEPARATE SHEET E=
==aN ==
== ==
= | | =
CON== N == { N
O - ~ 0,13 NOM
IREEEEEEEREEEEERGEE /—\ \
w 20
PR N 3 M
12,20
T am et T ? 0,25j
14,20 \ ) e
g0 4 T 0,0 ~— -
1,05 0,75
[ 095 0.45
//\\
1 :LJWI_MMM&MMMMM%U_%L\J Seoting Plone
L 1,20 MAX \\//
4146925/C 0711

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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THERMAL PAD MECHANICAL DATA

PFP (S—PQFP-G80) PowerPAD™ PLASTIC QUAD FLATPACK
THERMAL INFORMATION

This PowerPAD ™ package incorporates an exposed thermal pad that is designed to be attached to a printed
circuit board (PCB). The thermal pad must be soldered directly to the PCB. After soldering, the PCB can
be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively,
can be attached to a special heatsink structure designed into the PCB. This design optimizes the heat
transfer from the integrated circuit (IC).

For additional information on the PowerPAD package and how to take advantage of its heat dissipating
abilities, refer to Technical Brief, PowerPAD Thermally Enhanced Package, Texas Instruments Literature

No. SLMAQQ2 and Application Brief, PowerPAD Made Easy, Texas Instruments Literature No. SLMAQQ4,

Both documents are available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.
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Top View
Exposed Thermal Pad Dimensions 4206327-3/P 05/14
NOTE: A. All linear dimensions are in millimeters
PowerPAD is a trademark of Texas Instruments
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LAND PATTERN DATA

PFP (S—PQFP—-G80) PowerPAD™ PLASTIC QUAD FLATPACK

Example Board Layout Stencil Openings
Via pattern and copper area under solder mask Based on a stencil thickness

may vary depending on layout constraints of .125mm (.005inch).
Reference table below for other

solder stencil thicknesses

76x0,5
oo (IOICOCONIOOCENON i
% IENEN] % 6,2 10,0 13,4 E Y| 6 E 134
=1 N = =
s TN =, | omouaaoomonuann
pp ] ) Defined Pad Pin 1
i 1913 (See Note C, D) 13,4

(See Note E)

Example Center Power Pad Solder Stencil Opening
SOIC(ig;eMﬁ]Zl;eogfmng Stencil Thickness X Y
0.1mm 6.93 6.93
0.125mm 6.2 6.2
0.15mm 5.66 5.66
0.175mm 5.24 5.24

Example
Pad Geometry

4208544-3/G 02/16

NOTES:

All linear dimensions are in millimeters. PowerPAD is a trademark of Texas Instruments.

This drawing is subject to change without notice.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.
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. SIMAQQ2, SLMAQQ4, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>. Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric

metal load solder paste. Refer to IPC-7525 for other stencil recommendations.
Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025
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