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Miniature, 1W Isolated
REGULATED DC/DC CONVERTERS

FEATURES APPLICATIONS

e UL1950 RECOGNIZED e POINT-OF-USE POWER CONVERSION

e DIP-18, SO-28 e DIGITAL INTERFACE POWER

e 53W/in3 (3.3W/cm3) POWER DENSITY e GROUND LOOP ELIMINATION

e DEVICE-TO-DEVICE SYNCHRONIZATION e POWER-SUPPLY NOISE REDUCTION

e THERMAL PROTECTION

e 1000Vrms ISOLATION DESCRIPTION

e 400kHz SWITCHING The DCROL1 family is a series of high-efficiency, input-
e 125 FITS AT 55°C isolated, output-regulated DC/DC converters. |n addition to

1W nominal, galvanically-isolated output power capability,

+100
e +10% INPUT RANGE this range of DC/DCs offer very low output noise, thermal

e SHORT-CIRCUIT PROTECTED protection, and high accuracy.
e 5V, 12V, 24V INPUTS The DCROL1 family is implemented in standard molded IC
e 3.3V, 5V OUTPUTS packaging, giving standard JEDEC outlines suitable for

high-volume assembly.

The DCRO01 is manufactured using the same technology
as standard |C packages, thereby achieving very high reli-
ability.

e HIGH EFFICIENCY

I
DO L 1 o ERROR

Vg O Input
Regulator

Controller

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2000-2003, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include TEXAS
testing of all parameters. INSTRUMENTS
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature

Lead Temperature (Soldering, 10S) .......cccoceererrieeenieeniieenieeieenneens

Input Voltage:
DCROTLOS ..ottt ™
DCRO112 ... .15V
DCROL24 ...ttt 29v

ORDERING INFORMATION

Voltage Input:

DCRO1 05 05

5V In

Basic Model Number: 1W Product———1 —|_ “»

Voltage Output:
5V Out

)

Package Code:
P = 18-Pin Plastic DIP, U = 28-Pin SO

PACKAGE/ORDERING INFORMATION

ELECTROSTATIC
DISCHARGE SENSITIVITY

Thisintegrated circuit can be damaged by ESD. Texas Instru-
ments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling
and ingtallation procedures can cause damage.

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.

SPECIFIED
PACKAGE TEMPERATURE PACKAGE ORDERING TRANSPORT
PRODUCT PACKAGE-LEAD DESIGNATOR RANGE MARKING NUMBER MEDIA, QUANTITY
DCRO010503P DIP-18 NVE —40°C to +85°C DCR010503P DCRO010503P Rails, 20
DCR010503U S0O-28 DVB —-40°C to +85°C DCR010503U DCR010503U/1K Tape and Reel, 1000
DCRO010505P DIP-18 NVE —40°C to +85°C DCR010505P DCRO010505P Rails, 20
DCRO010505U SO-28 DVB —40°C to +85°C DCR010505U DCRO010505U/1K Tape and Reel, 1000
DCR011203P DIP18 NVE —-40°C to +85°C DCR011203P DCR011203P Rails, 20
DCR011203U SO-28 DVB —40°C to +85°C DCR011203U DCR011203U/1K Tape and Reel, 1000
DCRO011205P DIP-18 NVE —40°C to +85°C DCR011205P DCRO011205P Rails, 20
DCR011205U S0O-28 DVB —-40°C to +85°C DCR011205U DCR011205U/1K Tape and Reel, 1000
DCRO012403P DIP-18 NVE —40°C to +85°C DCR012403P DCR012403P Rails, 20
DCR012403U SO-28 DVB —40°C to +85°C DCR012403U DCR012403U/1K Tape and Reel, 1000
DCR012405P DIP-18 NVE —-40°C to +85°C DCR012405P DCR012405P Rails, 20
DCR012405U SO-28 DVB —40°C to +85°C DCR012405U DCR012405U/1K Tape and Reel, 1000
/] T .
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ELECTRICAL CHARACTERISTICS

At T = +25°C, Vg = nominal, Ig = 10mA, Cq = 0.1pF, unless otherwise specified.

DCRO1 SERIES
PARAMETER CONDITIONS MIN TYP MAX UNITS
OUTPUT
Setpoint
DCR010503 3.3 \
DCR010505 5 \%
DCR011203 3.3 \
DCR011205 5 \%
DCR012403 3.3 \
DCR012405 5 \%
Setpoint Accuracy 0.5 2.0 %
Maximum Output Current
DCR010503P 300 mA
DCR010503U 300 mA
DCR010505P 200 mA
DCR010505U 200 mA
DCR011203P 390 mA
DCR011203U 300 mA
DCR011205P 200 mA
DCR011205U 200 mA
DCR012403P 390 mA
DCR012403U 300 mA
DCR012405P 200 mA
DCR012405U 200 mA
Output Short-Circuit Protected Duration Infinite
Line Regulation
DCR010503 1 mVv/vV
DCR010505 1 mV/V
DCR011203 1 mVv/vV
DCR011205 1 mV/V
DCR012403 1 mVv/vV
DCR012405 1 mV/V
Over Line and Load
DCR010503 10mA to 300mA Load, 4.5V to 5.5V Line 1.0 25 %
DCR010505 10mA to 200mA Load, 4.5V to 5.5V Line 1.0 2.5 %
DCR011203P 10mA to 390mA Load, 10.8V to 13.2V Line 1.0 25 %
DCR011203U 10mA to 300mA Load, 10.8V to 13.2V Line 1.0 25 %
DCR011205 10mA to 200mA Load, 10.8V to 13.2V Line 1.0 25 %
DCR012403P 10mA to 390mA Load, 21.6V to 26.4V Line 1.0 2.5 %
DCR012403U 10mA to 300mA Load, 21.6V to 26.4V Line 1.0 25 %
DCR012405 10mA to 200mA Load, 21.6V to 26.4V Line 1.0 25 %
Versus Temperature —-40°C to +85°C 1.0 %
Ripple and Noise
DCRO010503P Ripple 20MHz Bandwidth, 50% Load® 5 mVp-p
DCRO010503P Noise 100MHz Bandwidth, 50% Load® 35 mVp-p
DCRO010503U Ripple 20MHz Bandwidth, 50% Load® 8 mVp-p
DCR010503U Noise 100MHz Bandwidth, 50% Load® 23 mVp-p
DCRO010505P Ripple 20MHz Bandwidth, 50% Load® 6 mVp-p
DCRO010505P Noise 100MHz Bandwidth, 50% Load® 20 mVp-p
DCR010505U Ripple 20MHz Bandwidth, 50% Load® 9 mVp-p
DCR010505U Noise 100MHz Bandwidth, 50% Load® 20 mVp-p
DCR011203P Ripple 20MHz Bandwidth, 50% Load® 10 mVp-p
DCRO011203P Noise 100MHz Bandwidth, 50% Load® 54 mVp-p
DCR011203U Ripple 20MHz Bandwidth, 50% Load® 8 mVp-p
DCR011203U Noise 100MHz Bandwidth, 50% Load® 22 mVp-p
DCRO011205P Ripple 20MHz Bandwidth, 50% Load(®) 6 mVp-p
DCR011205P Noise 100MHz Bandwidth, 50% Load®) 45 mVp-p
DCR011205U Ripple 20MHz Bandwidth, 50% Load(®) 6 mVp-p
DCR011205U Noise 100MHz Bandwidth, 50% Load® 21 mVp-p
DCRO012403P Ripple 20MHz Bandwidth, 50% Load® 10 mVp-p
DCR012403P Noise 100MHz Bandwidth, 50% Load® 22 mVp-p
DCR012403U Ripple 20MHz Bandwidth, 50% Load® 8 mVp-p
DCR012403U Noise 100MHz Bandwidth, 50% Load® 22 mVp-p
DCR012405P Ripple 20MHz Bandwidth, 50% Load®) 10 mVp-p
DCRO012405P Noise 100MHz Bandwidth, 50% Load® 22 mVp-p
DCR012405U Ripple 20MHz Bandwidth, 50% Load® 13 mVp-p
DCR012405U Noise 100MHz Bandwidth, 50% Load® 32 mVp-p
INPUT
Nominal Voltage (Vg) DCR0105xx 5 \%
DCRO0112xx 12 \
DCR0124xx 24 \%
Voltage Range -10 +10 %
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ELECTRICAL CHARACTERISTICS (Cont.)

At T, = +25°C, Vg = nominal, I = 10mA, Co = 0.1pF, unless otherwise specified.

DCRO1 SERIES
PARAMETER CONDITIONS MIN TYP MAX UNITS
Supply Current
DCRO010503P lo = OMA 18 mA
lo = 10mA 28 mA
lo = 300mA 335 mA
DCR010503U lo = OmA 24 mA
lo = 10mA 33 mA
lo = 300mA 339 mA
DCR010505P lo = OmA 25 mA
lo = 10mA 40 mA
lo = 200mA 306 mA
DCR010505U lo = OMA 25 mA
lo = 10mA 40 mA
lo = 200mA 306 mA
DCR011203P lo = OmA 13 mA
lo = 10mA 17 mA
lo = 390mA 173 mA
DCR011203U lo = OMA 13 mA
lo = 10mA 17 mA
lo = 390mA 136 mA
DCRO011205P lo = OMA 13 mA
lo = 10mA 18 mA
lo = 200mA 125 mA
DCR011205U lo = OmA 14 mA
lo = 10mA 19 mA
lo = 200mA 123 mA
DCR012403P lo = OmA 17 mA
lo = 10mA 18 mA
lo = 390mA 97 mA
DCR012403U lo = OMA 15 mA
lo = 10mA 17 mA
lo = 390mA 75 mA
DCR012405P lo = OmA 15 mA
lo = 10mA 18 mA
lo = 200mA 69 mA
DCR012405U lo = OMA 15 mA
lo = 10mA 18 mA
lo = 200mA 67 mA
Reflected Ripple Current 20MHz Bandwidth, 100% Load 8 mAp-p
Ciny = 2.24F, Cpyirer = 10F
ISOLATION
Voltage 1s Flash Test 1 kVrms
60s Test, UL1950() 1 kVrms
Input/Output Capacitance 25 pF
OUTPUT ENABLE CONTROL
Logic High Input Voltage 2.0 VRec \%
Logic High Input Current 2.0 < Venpeee < Vrec 100 nA
Logic Low Input Voltage -0.2 0.5 \%
Logic Low Input Current 0 < VenagLe < 0.5 100 nA
Vgec All 3.3V Outputs 3.3 \%
Virec All 5V Outputs 5 Y
ERROR FLAG
Logic High Open Collector Leakage VErroR = 5V 10 HA
Logic Low Output Voltage Sinking 2mA 0.4 \
THERMAL SHUTDOWN
Junction Temperature
Temperature Activated 150 °C
Temperature Deactivated 130 °C
SYNCHRONIZATION PIN
Max External Capacitance on SYNC Pin 3 pF
Internal Oscillator Frequency 720 800 880 kHz
External Synchronization Frequency 720 880 kHz
External Synchronization Signal High 25 25 5.0 \%
External Synchronization Signal Low 0 0.4 \
TEMPERATURE RANGE
Operating -40 +85 °C

NOTES: (1) C\y = 2.2uF, Cg er = 1MF, Coyr = 0.1pF. (2) During UL approval only.
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PIN CONFIGURATIONS

Top View

DIP

©) @)
Vg1 Vg | 1 28| SYNC
NC IZ Vg IZ 27| 0V
NC| 3 26| 0V,
DCRO1 DCRO1U
Viec IZ Vgec E 17 | ERROR
OVgur | 8 OVour |13 16 | ENABLE
Vo E Vo E 15| DNC
PIN DEFINITION (DIP) PIN DEFINITION (SO)
PIN # | PIN NAME DESCRIPTION PIN # | PIN NAME DESCRIPTION
1 Vg Voltage Input 1 Vg Voltage Input
2 NC No Connection 2 Vg Voltage Input
7 VRec Rectified Output 3 NC No Connection
8 OVour Output Ground 12 VRkec Rectified Output
9 Vo Voltage Output 13 Vour Output Ground
10 DNC Do Not Connect 14 Vo Voltage Output
11 ENABLE Output Voltage Enable 15 DNC Do Not Connect
12 ERROR Error Flag Active Low 16 ENABLE Output Voltage Enable
17 0Vn Input Ground 17 ERROR Error Flag Active Low
18 SYNC Synchronization Input 26 0V Input Ground
27 0V Input Ground
28 SYNC Synchronization Input

DCRO1 Series
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TYPICAL CHARACTERISTICS

At Tp = +25°C, Vg = 5V, |g = 10mA, Cg 1gr = 1UF, Co = 0.1pF, unless otherwise specified.
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TYPICAL CHARACTERISTICS (Cont.)

At Tp = +25°C, Vg = 5V, | = 10mA, Cg 1gr = 1UF, Co = 0.1pF, unless otherwise specified.
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TYPICAL CHARACTERISTICS (Cont.)

t =+ , =5V, I = 10mA, = s =0. , unless otherwise specified.
At Ty 25°C, Vg = 5V, Ig = 10mA, Cg 1egr = 1pF, Co = 0.1pF, unl herwi pecified

LOAD vs Vg1
(for all 5V Output Devices)
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TYPICAL CHARACTERISTICS (Cont.)

At Tp = +25°C, Vg = 5V, | = 10mA, Cg 1gr = 1UF, Co = 0.1pF, unless otherwise specified.
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FUNCTIONAL DESCRIPTION
OVERVIEW

The DCRO1 series offers isolation from an unregulated
power supply operating from a choice of input voltages. The
DCRO1s provide a variety of regulated output voltages at a
nominal output power of 1W or above.

POWER STAGE

The input supply is chopped at a frequency of 400kHz
(internal oscillator divided by 2), which is used to drive the
center-tapped toroidal transformer.

RECTIFICATION

Thetransformer’ s output isfull wave rectified and smoothed
by the external capacitor connected to Vgee.

REGULATOR

The internal low drop-out regulator provides a well-regu-
lated output voltage, throughout the operating range of the
device.

OSCILLATOR AND WATCHDOG

The DCROL1 uses an internal saw-tooth generator to provide
the 800kHz on-board oscillator that is used to drive the
power switching circuit. The operation of the oscillator is
monitored by the watchdog, which will tri-state the output
driver circuit if the oscillator fails, or if the SYNC pin is
taken LOW, (shutdown mode). When the SYNC pin is
returned HIGH, normal operation resumes.

SYNCHRONIZATION

If morethan one DCROL is being used, beat frequencies and
other electrical interference can be generated. Thisisdueto
the small variations in switching frequencies between the
converters.

The DCRO1 overcomes this by allowing devices to be
synchronized to one another. Up to eight devices can be
synchronized by connecting the SYNC pins together, with
care being taken to minimize the capacitance of tracking.

Significant stray capacitance on the SYNC pin will have the
effect of reducing the frequency of the internal oscillator. If
thisislarge, the DCRO1 may be taken outside its optimized
operating parameters, and saturation of the magnetics may
result, damaging the device.

If devices are synchronized, it should be noted that all devices
will draw maximum current simultaneously at start up. This
can cause the input voltage to dip. Should it fal below the
minimum input voltage, the devices may not start up. A 2.2uF
capacitor (low ESR) should be connected as close to the
device input pins as possible for the 5V input devices, and a
0.47uF capacitor for the 12V and 24V devices.

If more than eight devices are required to be synchronized, it
isrecommended that external synchronization be used. Details
are contained in Texas Instruments Application Report
literature number SBAA035 (AB-153) availableat www.ti.com.

CONSTRUCTION

The DCRO1 is manufactured using the same technology as
standard IC packages. There is no substrate within the
package. The DCROL1 is constructed using a driver IC, low-
dropout voltage regulator, rectifier diodes, and a wound
magnetic toroid, al mounted on a leadframe. The DCR0O1
requires no special PCB assembly processing, as thereis no
solder within the package. The result is an isolated DC/DC
converter with inherently high reliability.

ADDITIONAL FUNCTIONS

DISABLE/ENABLE

The DCRO01 can be disabled or enabled by driving the SYNC
pin using an open drain CMOS gate. If the SYNC pin is
pulled LOW, the DCRO1 will be disabled. The disable time
depends upon the external loading. The internal disable
function is implemented in 2us. Removal of the pull down
will enable the DCROL.

Capacitance loading on the SYNC pin should be minimized
in order to prevent a reduction in the internal oscillator's
frequency. See Application Report (SBAAQ35) “Externa
Synchronization of the DCP01/02 Series of DC/DC Con-
verters’. This document containsinformation on how to null
the effects of additional capacitance on the SYNC pin. The
oscillator’ s frequency can be measured at V gec, asthisisthe
fundamental frequency of the ripple component.

OUTPUT ENABLE/DISABLE

The regulated output of the DCRO1 can be disabled by pulling
the ENABLE pin LOW (connect ENABLE to OV o 7). Hold-
ing the ENABLE pin HIGH (connect ENABLE to Vggco)
enables the regulated output voltage, thus allowing the output
to be controlled from the isolated side, see Figure 1.

Ul

Vin o Vg Vour
ERROR

Cn = DCR / Jo1 Veee

SYNC ENABLE

ov oV

NOTE: (1) 2.2uF capacitor with low ESR for 5V
devices and 0.47pF for 12V and 24V devices.

0 Vou
% Regg = 10kQ
O ERROR
Rgy = 10kQ
== Cour=0.14F
% 1
e d O OVour
SW1 CriLter = 1HF

see text

FIGURE 1. DCRO1 with a Single Output.
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ERROR FLAG

The DCRO1 has an ERROR pin which provides a “power
good” flag, as long as the internal regulator isin regulation.

DECOUPLING
Ripple Reduction

Due to the very low forward resistance of the DMOS
switching transistors, high current demands are placed upon
the input supply for a short time. By using a good quality
low Equivalent Series Resistance (ESR) capacitor of 2.2uF
(minimum) for the 5V input devices and a 0.47uF capacitor
for the 12V and 24V devices, placed close to the IC supply
input pins, the effects on the power supply can be mini-
mized.

The high switching frequency of 400kHz allows relatively
small values of capacitors to be used for filtering the recti-
fied output voltage. A good quality low ESR capacitor of
1uF placed close to the Vgee pin and output ground will
reduce the ripple.

It isnot recommended that the DCRO1 befitted using an
IC socket as this will degrade performance.

The output at Vgec is full wave rectified and produces a
ripple of 800kHz.

It is recommended that a 0.1uF low ESR capacitor is
connected close to the output pin and ground to reduce noise
on the output. The capacitor values listed are minimum
values. If lower ripple is required then the filter capacitor
should be increased in value to 2.2uF.

NOTE: As with all switching power supplies the best
performance is only obtained with low ESR capacitors
connected close to the switcher. If low ESR capacitors are
not used, the ESR will generate a voltage drop when the
capacitor is supplying the load power. Often alarger capaci-
tor is chosen for this purpose when a low ESR smaller
capacitance would perform as well.

APPLICATION NOTES

DCRO1 SINGLE VOLTAGE OUTPUT

The DCRO1 can be used to provide a single voltage output
by connecting, see Figure 1. The ERROR output signal will
be pulled up to the value of Vg7 for the particular DCRO1
being used. The value of Rggg Will depend on the loading on
the ERROR line however, the total load on the ERROR line
must not exceed the value given in the specification.

The output may be permanently enabled by connecting the
ENABLE pin to the Vgec pin. The DCRO1 may be enabled
remotely by connecting the ENABLE pin to Ve viaapull-
up resistor (Rgy ), the value of this resistor is not critical for
the DCRO1 asonly asmall current flows. The switch SW1 can
be used to pull the ENABLE pin LOW, thus disabling the
output. The switching devices can be abipolar transistor, FET
or amechanical device, the main load that it will see is Ry

GENERATING TWO POSITIVE
OUTPUT VOLTAGES

Two DCRO1s can be used to create output voltages of +3.3V
and +5V, as shown in Figure 2. The two DCROls are
connected in self-synchronization, thus locking the oscilla-
tors of both devices to a single frequency.

The ERROR and ENABLE facilities may be used in a
similar configuration for a single DCRO1. The filter capaci-
tors connected to the Vgee pins (Cr 1er), Should be kept
separate from each other and connected in close proximity to
their respective DCROL. If similar output voltages are being
used, it is not recommended that a single filter capacitor
(with an increased capacitance) be used with both V gec pins
connected together, as this could result is the overloading of
one of the devices.

Ul
Vin o Vg Vour 0 Vou
%RERR =10kQ
ERROR O ERROR
Cn® == bcr / /o1 Veee n
—— Cour=0.1pF
SYNC ENABLE
ov 1
oV
= Criter = 1UF
p—0 OVour
u2
Vin o Vg Vour O Vo2
%RERR =10kQ
ERROR O ERROR
Cn == DCR / /o1 Viec ﬂ
—— Cour=0.1yF
SYNC ENABLE
ov 1
ov .
= Criter = 1HF
NOTE: (1) 2.2uF capacitor with low ESR for 5V
devices and 0.47uF for 12V and 24V devices.

FIGURE 2. Generating Two Positive Voltages from Self-Synchronized DCRO1s.
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GENERATION OF DUAL POLARITY VOLTAGES
FROM TWO SELF-SYNCHRONIZED DCRO1s

Two DCRO1s can be configured to produce a dual polarity
supply (i.e., £5V); the circuit must be connected as shown in
Figure 3.

It must be observed that both devices are producing a
positive regulated output, therefore the ERROR, ENABLE,
and Ve are al relative to that particular devices OV and
must not be directly connected together, or in the case of the
negative output device connected to the common OV output.

PCB LAYOUT

RIPPLE AND NOISE

Careful consideration should be given to the layout of the
PCB in order for the best results to be obtained.

The DCROL1 is a switching power supply and as such can
place high peak current demands on the input supply. In
order to avoid the supply falling momentarily during the fast
switching pulses, ground and power planes should be used
to track the power to the input of DCRO1 (thiswill also serve
to reduce noise on the circuit). If this is not possible, the
supplies must be connected in a star formation, with the
tracks made as wide as possible.

If the SYNC pin is being used, the tracking between device
SYNC pins should be short to avoid stray capacitance. If the
SYNC pinis not being used it is advisable to place a guard
ring (connected to input ground) around this pin to avoid any
noise pick up.

The output should be taken from the device using ground
and power planes. This will ensure minimum losses.

A good quality low ESR capacitor placed as close as
practicable across the input will reduce reflected ripple and
ensure a smooth start up.

A good quality low ESR capacitor placed as close as
practicable across the rectifier output terminal and output
ground will give the best ripple and noise performance.

THERMAL MANAGEMENT

Due to the high power density of this device, it is advisable
to provide a ground plane on the output. The output regula-
tor is mounted on a copper leadframe, and a ground plane
will serve as an efficient heatsink.

U1l

Vin o Vg Vour O Vpos O/P
ERROR
1 — DCR 01
O == Vrec l —= Cour= 0.14F
SYNC ENABLE
ov ST
= Criter = 1HF
0 OV
u2
Vin 0 Vg Vour
ERROR
1 —= DCR 01
Cn' == Vrec ~—= Cour=O0.1uF
SYNG ENABLE
o oV T O Ve OP

NOTE: (1) 2.2uF capacitor with low ESR for 5V
devices and 0.47pF for 12V and 24V devices.

Criter = 1HF

FIGURE 3. Dual Polarity Voltage Generation from Two Self-Synchronized DCRO01’s.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) (6) ®3) (4/5)
DCR010503P ACTIVE PDIP NVE 10 20 Pb-Free CU NIPDAU N/ A for Pkg Type DCRO010503P Samples
(ROHS) - =
DCR010503U ACTIVE SOP DVB 12 28 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR010503U Samples
(ROHS) - =
DCR010503U/1K ACTIVE SOP DVB 12 1000 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR010503U Samples
(ROHS) - -
DCR010503UE4 ACTIVE SOP DVB 12 28 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR010503U
(RoHS) R
DCRO010505P ACTIVE PDIP NVE 10 20 Pb-Free CU NIPDAU N / A for Pkg Type DCR010505P Samples
(RoHS) R
DCR010505U ACTIVE SOP DVB 12 28 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR010505U Samples
(RoHS) R
DCRO010505U/1K ACTIVE SOP DVB 12 1000 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR010505U Samples
(ROHS) -
DCRO010505U/1KE4 ACTIVE SOP DVB 12 1000 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR010505U o
Sampla
ooy
DCRO010505UE4 ACTIVE SOP DVB 12 28 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR010505U ol
(RoHS) s
DCR011203P ACTIVE PDIP NVE 10 20 TBD CU NIPDAU Level--- DCR011203P Samples
DCR011203U ACTIVE SOP DVB 12 28 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR011203U Samples
(ROHS) - -
DCR011203U/1K ACTIVE SOP DVB 12 1000 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR011203U Samnles
(RoHS) R
DCR011203UE4 ACTIVE SOP DVB 12 28 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR011203U Samples
(ROHS) B
DCR011205P ACTIVE PDIP NVE 10 20 Pb-Free CU NIPDAU N / A for Pkg Type DCR011205P q e
e
DCR011205U ACTIVE SOP DVB 12 28 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR011205U ol
(RoHS) s
DCR011205U/1K ACTIVE SOP DVB 12 1000 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR011205U ol
(RoHS) s
DCRO011205UE4 ACTIVE SOP DVB 12 28 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR011205U
(ROHS) - =

Addendum-Page 1



http://www.ti.com/product/DCR010503?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR010503?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR010503?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR010503?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR010505?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR010505?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR010505?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR010505?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR010505?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR011203?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR011203?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR011203?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR011203?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR011205?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR011205?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR011205?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR011205?CMP=conv-poasamples#samplebuy
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 2 (6) ®3) (415)
DCR012403P ACTIVE PDIP NVE 10 20 Pb-Free CU NIPDAU N / A for Pkg Type DCR012403P
(RoHS) .
DCR012403U ACTIVE SOP DVB 12 28 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR012403U Samples
(RoHS) .
DCRO012405P ACTIVE PDIP NVE 10 20 Pb-Free CU NIPDAU N/ A for Pkg Type DCR012405P Samples
(ROHS)
DCR012405U ACTIVE SOP DVB 12 28 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR012405U
(RoHS) .
DCR012405U/1K ACTIVE SoP DVB 12 1000 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR012405U P—
(RoHS) .
DCRO012405UE4 ACTIVE SOP DVB 12 28 Pb-Free CU NIPDAU Level-3-260C-168 HR DCR012405U P—
(ROHS) -

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability

information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight

in homogeneous material)

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

Addendum-Page 2



http://www.ti.com/product/DCR012403?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR012403?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR012405?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR012405?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR012405?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/DCR012405?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/
https://www.application-datasheet.com/

H PACKAGE OPTION ADDENDUM

13 TEXAS
INSTRUMENTS

www.ti.com 10-Jun-2014

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

Important Information and Disclaimer: The information provided on this page represents Tl'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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MECHANICAL DATA

MPDI055 — APRIL 2001

NVE (R-PDIP-T10/18)

PLASTIC DUAL-IN-LINE

0.920 (23.37) A
0.880 (22,35)
18 10
0.280 (7,11)
0.240 (6,10)
1 9
Index
Area
e 0.070(1,78) ~0.195 (4,95) 0.325 (8,26)
0.045 (1,14) 0.115 (2,92) 0.300 (7,62)
+
Base [ \
Plane \- T 7 = —J 0'2&%(5"33)
. | B (P N .II:‘!L | |
Seating —
Plane ‘I :‘
) N
-0IS088D) | |yl
0.005 (0,13) ¥ [ 0.100 (2,54 <« 0.115 (2,92) 0.300 (7,63
MIN 4 PL 4" 0.014 (0,36
Full Lead lle 0.022 (0,56) — 0.015 (0,38) 0.008 (0,20)
0.014 (0,36) MIN ¢ 0060 (1,52)
0.010 (0,25)W| C 0.000 (0,00)
4= 0.430 (10,92) P ﬁ
MAX A
4202497/A 03/01
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001-AC with the exception
of lead count.
A Dimensions do not include mold flash or protrusions.
Mold flash or protrusions shall not exceed 0.010 (0,25).
Dimensions measured with the leads constrained to be
perpendicular to Datum C.
Dimensions are measured at the lead tips with the
leads unconstrained.
G. Avisual index feature must be located within the
cross-hatched area.
‘Vi TEXAS
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MECHANICAL DATA

MPDS106A — AUGUST 2001 — REVISED NOVEMBER 2001

DVB(R-PDS0-G12/28)

PLASTIC SMALL-OUTLINE

|$| 0,25 @|C|A @|B@|

A 18,10
17,70
«— 20 00
fag  “*  opf
7,60
A7,40 1065
—B-] 10,01
- {025 M8 ™) |
aea [ [ 0] il v
1 14
0,30
0,10
2,65 0,75
2,35 "H" 0,25 X45°
Base
Plan r / \
Seating J U U |WL|U —C L‘—Jj\ \ Ik’
Plane 4" L ﬂ -
0,51 2ioc
—P A ﬁ 023

4202104/B 11/01

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.

Body length dimension does not include mold
flash, protrusions, or gate burrs. Mold flash, protrusions,
and gate burrs shall not exceed 0,15 mm per side.
Body width dimension does not include inter-lead flash
or portrusions. Inter-lead flash and protrusions
shall not exceed 0,25 mm per side.

E. The chamfer on the body is optional. If it is not present,
a visual index feature must be located within the
cross-hatched area.

Lead dimension is the length of terminal for soldering
to a substrate.

A Lead width, as measured 0,36 mm or greater
above the seating plane, shall not exceed a
maximum value of 0,61 mm.

H. Lead-to-lead coplanarity shall be less than
0,10 mm from seating plane.
I. Falls within JEDEC MS-013-AE with the exception
of the number of leads.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications
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