D'OATE
BODC GONVERTER

- UWR-5/4000-D12A

INNOVATION and EXCELLENCE

A SERIES

Single Output
High-Reliability, 2" x 2"

14-20 Watt, DC/DC Converters

DATEL's new A-Series switching DC/DC converters are designed to meet the
demanding long-term-reliability and low-cost requirements of modern telecom,
datacom, computer/networking and industrial-electronics applications. These
highly-efficient, rugged devices combine straightforward circuit topologies, new
components, proven SMT-on-pcb construction methods, and highly repeatable
automatic-assembly techniques. The design flexibility and assembly methods
permit minor modifications to optimize performance for specific applications.

The single-output, 14-20 Wait Models of the A-Series deliver both high power
densities and impressive MTBF’s. Their superior durability is substantiated by a
rigorous in-house qualification program including HALT (Highly Accelerated Life
Testing), which is designed to detect any potential electrical, mechanical, or
process weaknesses.

Packaged in standard, 2" x 2" x 0.45", shielded metal cases with non-
conductive coatings, these fully isolated (1500Vdc minimum) DC/DC’s offer
excellent line/load regulation, full /O protection, thermal shutdown, and industry-
standard pinouts.

Output voltages include 3.3, 5, 5.2, 12 or 15 Volts. Input voltage ranges are
DATEL's ultra-wide 9-36V and 18-75V, as well as 4.7-7.5V. Each device provides
remote on/off control and Vout trim capability. All A-Series UWR models are fully
EMI characterized and UL1950, CSA 950 and IEC 950 satety approved.

A-Series DC/DC’s are extremely reliable, easy-to-use, cost-effective power
converters. Use them to improve the reliability of existing equipment or to develop
new systems that exceed design objectives.
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Low cost! Highly reliable!
Proven SNiT-on-pch construction
Qual tested: HALT tested; EMC tested

Designed to meet UL1850 and
EN60950 (BASIC insulation)

(€ mark available (75V-input models)
Output voltages: 3.3/5/5.2/12{15 Volts

Ultra-wide input voltage ranges:
4.7-7.5V, 9-36V or 18-75V

Small packages, 2" x 2" x 045"
Industry-standard pinouts

Fully isolated, 1500Vdc guaranteed
Guaranteed efficiencies to 84%

~40 to +100°C operating temperature
Modifications and customs for OEM's
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Figure 1. Simplified Schematic
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Performance Specifications and Ordering Guide @

Vour lout RIN (mVp-p) @ | ‘Reguiation (Max.) | v Nom.. _Range iNn® Efficiency (Case,

Model (Volts) (mA) Typ. Max. | - Line Load @ | . (Volts) (Volts) (mA) Min. Typ. Pinout)
UWR-3.3/4250-D5A 33 4250 50 400 | #10% | 1.0% 5 4775 | 803720 %% | 7% C4, P8
UWR-3.3/4850-D12A 33 4850 50 75 +0.5% £1.0% 24 9:36 35/852 7% 79% C4, P6
UWR-3.3/4850-D48A 33 4850 50 100 #1.0% #0% 7 8 18-75 151419 79% 80% C4, P6
UWR-5/3000-D5A 5 3000 50 100 | %1.0% 0% |- 5 14775 | 80/3800 8% | 79% | c4,Ps
UWR-5/4000-D12A 5 4000 50 100 | 403% | £05% |24 | 936 ] 1511020 | 81% - . 82% | c4,P6 .
UWR-5/4000-D48A 5 4000 50 00 . .| :40.3% $05% | 48 | 1875 | 150496 | 2% | 84% C4, P6"
UWR-5/4000-D4SE & 5 4000 50 100 | - $0.3% 205% | 48 | 3751 15484 [ 84% | e6% C4,P6 .
UWR-5.2/3000-D5A 5.2 3000 50 100 | +1.0% 0% [~ 5 |[-4775 | 8073900 | 79% 80% C4,P6
UWR-12/1250-D5A 12| 1250 | 75 120 21.0% 0% ] 5. | 4775. | 80/3660 | 80% | - 8% | C4,P6 .
UWR-12/1650-D12A 12 1650 50 | 100 #03% | +08% |. 24| 936 | 151000 | 79.6% | 825% |
UWR-12/1650-D48A 12 1650 75 100 $03% | 105% | 48 18-75 | 15491 84%. | 85% |+
UWR-15/1000-D5A 15 1000 75 150 +1.0% +1.0% 5 4175 | 80/3660 80% 82%
UWR-15/1300-D12A 15 1300 50 100 ] " 0.3% +0.5% %4 9-36 20/967 84% | 85%
UWR-15/1300-D48A 15 1300 75 100° 7| 203% £05% | - 48 18-75 10/484 84% 86%

@ Typical at Ta= +25°C under nominal line voltage and full-load conditions, unless otherwise noted, @ Neminal finé voltage, no;loadlfuII-IOAd conditions.

@ Ripple/Noise (R/N) measured over a 20MHz bandwidth. . ® et Technical Notés for an explanation of trading off input voltage ranges for higher full-power

@ 10% 1o 100% load. o operating températires.
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g‘ S 2,00 |
h Output Configuration: A-Series 6050 j
U = Unipolar High Reliability Case G4 /_ METAL CASE
Wide Range Input Input Voltage Range: . . .- ;
D5 = 4.7-7.5 Violts (5V nominal) i

! U \— INSULATED BASE
N\ 0.040 £0.002 DIA,

(1.016 £0.051)

. D12 = 9-36 Volts (24V nominal) -
Nominal Output Voltage: D48 = 18/36-75 Volts (48V nominalj |
3.3,5,5.2, 12 o 15 Volis - .
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0 0 4 45 H 55 60 65 70 75 80 8 W & 1D | - 4 OnIOffC?ntrol the case is connected 1o pin 2 (~Viy). )
! . R 5 NF’ Pin ) For "D48A" and "D48E" models, the case U
Notes: Ambient Temperature (°C) . o [ +Output is connected to pin 1 (+Vin).
. . . - 7 | Common
1. UWR-3.3/4850-D48A (18-75V input, curve A) and UWR-3.3/4850-D12A (9-36V input, curve A) 3 - Tim
will derate along curve AA if used over the limited input ranges of 20-60V or 10-30V, respectively. ~ T !

2. "D4BA" models (18-75V input ranges) that derate along curve B will derate along curve BB_ if o o .
used over the more limited input range of 24-60V. :
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14-20W, SINGLE OUTPUT DC/DC CONVERTERS

Performance/Functional Specifications
Typical @ Ta = +25°C under nominal fine voltage and full-load conditions, unless noted. ©

4.7-7.5 Volts {5V nominal)
9-36 Volts (24V nominal)
18/36-75 Volts (48Y nominal)

See Ordering Guide
Pi (C-type for "DBA" models)

10 Volts
40 Volts
80 Volts

Yes (Instantaneous, 10A maximum)

TTL high = off, low (or open) = on

+1%, maximum

£0.02% per °C

See Ordering Guide
See Ordering Guide

See Ordeting Guide
1500Vdc, guaranteed
550pF

Auto-recovery

Zenerftransorh clamp, magnetic feedback
IACTERISTICS (o
© 200ysec max. to +1.5% of final value

165kHz (+15kHz)

—40 to +40/50/55/65°C (Model dependent)
to +100°C (See Derating Curves)

-40 t0 +105°C

2"x 2" x 0.45" (51 x 51 x 11.4mm)

¢ B-sided

Pin 2 (Vi)
Pin 1 (+Vin)

Corrosion resistant steel with
" non-conductive, epoxy-based, black
enamel finish and piastic baseplate

]
55 Brass, solder coated

I 2.7 ounces (76.5 grams)

@ These converters requite a minimum 10% loading to maintain specified regulation. Operation
under no-load conditions will not damage these devices; however they may not meet all listed
specifications.

@ Application-specific input/output filtering can be recommended and perhaps added
internally upon request. Contact DATEL Applications Engineering for details.

@ Applying a voltage to the Contral pin when no input power is applied to the converter
can cause permanent damage to the converter.

@ Devices can be screened or modified for higher guaranteed isolation voltages.

Contact DATEL Applications Engineering for details.
® Except for 3.3V outputs which have no protection.

Fioating Outputs
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Since these are isolated DC/DC converters, their outputs are "floating."
Designers will usually use the output Common {pin 7) as the ground/return of
the load circuit. You can, however, use the +Output (pin 6) as ground/return
to effectively reverse the output polarity.

Filtering and Noise Reduction

All A-Series UWR 14-20 Watt DC/DC Converters achieve their rated ripple
and noise specifications without the use of external input/output capagcitors.
In critical applications, input/output noise may be further reduced by
installing electrolytic capacitors across the input terminals and/or low-ESR
tantalum or electrolytic capacitors across the output terminals. The caps
should be located as close to the power converters as possible. Typical
values are listed below. [n many applications, using values greater than
those listed will yield better results.

To Reduce Input Ripple

"D5A" Models 47uF, 16V
"D12A" Models 20pF, 50V
"D48A" and "D48E"* Models  20-50uF, 100V

To Reduce Output Ripple
3.3V Quiputs 100uF, 6V, Low ESR
5V/5.2V Outputs 47yF, 10V, Low ESR
12/15V Qutputs 224F, 20V, Low ESR

In critical, space-sensitive applications, DATEL may be able to tailor the
internal inputfoutput filtering of these units to meet your specific require-
ments. Contact our Applications Engineering Group for additiona! details.
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14-20W, SINGLE OUTPUT DC/DC CONVERTERS

Input Fusing

Certain applications and/or safety agencies may require the installation of
fuses at the inputs of power conversion components. Fuses should also be
used if the possibility of sustained, non-current-limited, input-voltage polarity
reversals exists. For DATEL A-Series UWR 14-20W DC/DC Converters, you
should use slow-blow type fuses with values no greater than the following.

Vi Range Fuse Value
"D5A" 6A
‘D12A" 4A
"'D48A/D4BE" 2A
On/Off Control

The On/Off Control pin (pin 4) may be used for remote on/off operation.
ATTL logic high (+2 to +5 Volts, 250uA max.) applied to pin 4 disables the
converter. ATTL logic low (0 to +0.8 Volts, 70pA max.), or no connection,
enables the converter. Control voltages should he referenced to pin 2
(<Input). Applying a voltage to the Control pin when no input power is
applied to the converter can cause permanent damage to the converter.

Synchronization

In critical applications employing multiple switching DC/DC converters, it may
be desirable to intentionally synchronize the switching of selected converters
{s0 the system noise can be reduced with notch filtering) or to purposely
desynchronize the converters (to lessen the current-carrying reguirements on
intermediate dc buses). For multiple A-Series Converters, an external clock
can be applied to pin 4 (Contral) of each device. It should be a square wave
with a maximum 1usec *high" duration and an amplitude between +2V and
+5V (see On/Off Control) referenced to pin 2 (~Input). The frequency of the
synchronizing clock should be higher than that of any individual converter.
Therefore, it should be 185kHz +5kHz.

Output Trimming

Vour may be trimmed +5% via a single external trimpot or fixed resistor. The
trimpot should be connected as shown in Figure 2a with its wiper connected
to pin 8 (Trim). A trimpot can be used to determine the value of a single fixed
resistor which should be connected as shown in Figure 2b. Connect the
resistor between pin 8 (Trim) and pin 6 (+Output) to trim "down” the output
voltage. Connect the resistor between pins 8 and 7 (Common) to trim “up"
the output voltage. Fixed resistors should be metal-film types with absolute
TCRs less than 100ppm/°C to ensure stability.

Full-Power Operating Temperature Ranges

The UWR-5/4000-D48E did not originally exist as part of this product Family.
It was created as a modified standard product, at customers’ request, and
subsequently added to the standard-product offering. This product demon-
strates DATELs ability and willingness to implement *tradeoffs” among the
"width" of a given device’s input voltage range, the device’s output power, its
efficiency, and its full-power operating temperature range.

More specifically, the UWR-5/4000-D48E was derived from the UWR-5/4000-
D48A. The latter device was originally designed to have a 4-to-1 (18-t0-75V)
input voltage range. Its rated output power is 20 Waits (5 Volts at 4000mA),
and its full-power operating temperature range, prior to derating, is -40 to
+50°C. When customers told us they nesded the full 20 Watts over a wider
temperature range and were willing to sacrifice the 4-to-1 input, we quickly
and easily delivered the UWR-5/4000-D48E (20W output power, full power to
+65°C, 36-75V input).

+OUTPUT

+NPUT |

COMMON

Figure 2a. Trim Connections Using a Trimpot

+OUTPUT

o +INPUT
20kQ
5-10

Turns

Figure 2b. Trim Connections Using Fixed Resistors

The freedom to limit the UWR-5/4000-D48A’s 4-to-1 input voltage range to a
2-to-1 range (36-75V) enabled us to design a more efficient device capable
of delivering full power at higher ambient temperatures. This was accom-
plished through minor modifications to the original circuit, and long-term
reliability was not compromised because internal junction temperatures were
not increased, thanks to the improved efficiency.

Please contact our Applications Engineering Group if you are considering
similar tradeoffs for any of DATELs standard DG/DC converters..

CUSTOM CAPABILITIES

DATELs world-class design, development and manufacturing team stands
ready to work with you to deliver the exact power converter you need for
your demanding, farge volume, OEM applications. And ... we'll do it on
time and within budget!

Our experienced applications and design staffs; quick-turn prototype
capability; highly automated, SMT assembly facilities; and in-line SPC
quality-control techniques combine to give us the unique ability to design
and deliver any quantity of power converters to the highest standards of
quality and reliability.

We have compiled a large library of DG/DC designs that are currently used
in a variety of telecom, medical, computer, railway, aerospace and industrial
applications. We may already have the converter you need.

Contact us. Our goal is to provide you the highest-guality, most cost-
effective power converters available.
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14-20W, SINGLE OUTPUT DC/DC CONVERTERS

Typical Performance Curves (Ta = +25°C) i o ,
These curves were derived from test data for a single model (UWR-5/4000- If you're designing with EMC in mind, please note that all of DATELs UNR

D12A). Since alf devicas in the 14-20W UWR A-Series have the same circuit 14-20 Watt A-Series DC/DC Converters have been characterized for radiated
topology, the performance curves are representative of all devices. and conducted emissions in our new EMI/EMC laboratory. Testing is

conducted in an EMCO 5305 GTEM test cell utilizing EMCO automated EMC
test software, Radiated emissions are tested to the fimits of FCC Part 15,
Class B and CISPR 22 (EN 55022), Class B. Correlation to other specifica-
tions can be supplied upon request. Radiated emissions plots to FCC and

Output Voltage vs. Input Voltage and Output Current

5015 )
e CISPR 22 for model UWR-5/4000-D12A appear below. Published EMC test
5.010 reports are available for each model number. Contact DATEL's Applications
5.005 Engineering Department for more defails.
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APPLICATION. NOTE

Reducing PARD
with Shunt Capacitors

ingle Output

Output ripple and noise specifications describe the ac contamination
riding on the dc output of a DC/DC converter. This ac signal usually
consists of a periodic "low-frequency” component derived from the
switching frequency of the converter and higher-frequency random
noise components emanating from the high-speed pulses and edges
within the converter. The sum of all ripple and noise components on
the output is usually referred to as PARD (periodic and random
deviation).

The majority of DATEL DC/DC converters achieve their guaranteed
ripple/noise specifications without the need for external input or output
capacitors. Certain devices, such as our new, non-isolated, 2.5V and
3.3V UNR Series, require input/output capacitors to achieve rated
performance. In many real-world applications, additional external
capacitance over and above that required by device data sheets or
provided by the load, can be used to further reduce output ripple and
noise to desired levels. See individual device data sheets for specific
recommendations.

A shunt capacitor is the simplest filtering device. As its capacitive
impedance (Xc) decreases with frequency, the capacitor effectively
shunts high-frequency ripple/noise components back to their source.
Capacitors have an inherent inductance (which is a function of their
construction and lead lengths) and an effective series resistance
(ESR). At some particular frequency (f), the capacitance and induc-
tance produce resonance, and the overall impedance of the capacitor
will be minimized and equal to its ESR. Above self resonance, the
capacitor's impedance begins to be dominated by its inductive
reactance (Xv) reducing the capacitor’s ability to attenuate noise.
Resonance occurs when X = Xc {i.e. when 2xfL = 1/(2nfC)).
Therefore, the resonant frequency f = 1/(2r VLC).

Figure 1 demonstrates how the impedance of a 0.1uF paper capacitor
varies with frequency. This capacitor is self resonant at approximately
2.5MHz.

Impedance (Ohms)
n
N~

Figure 1.
1 \ /

i
0.5 1 2 3 4 5867

Frequency (MHz)
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Note: Dashed lines indicate variations due to construction techniques, capacitance values, etc.

Figure 2.

Effective operating frequency is one of the most important consider-
ations when selecting output filter capacitors for switching DC/DC
converters. Figure 2 shows the approximate usable frequency ranges
for various types or capacitors. As you can see, no single capacitor
type provides effective filtering over the entire listed frequency range.
To achieve effective filtering over a wide range of frequencies, it is
normally necessary to connect two different capacitor types in parallel.
Tantalum electrolytics may be used to provide low-frequency filtering.
Mica or ceramic caps in parallel with the tantalums will provide the low
impedance at higher frequencies.

For very sensitive applications, an inductor in series with the output
can maximize PARD attenuation. In selecting component vatues, the
break frequency should be significantly below the switching frequency
of the converter (typically 165kHz for many DATEL DC/DC's). For
example, a 10pF capacitance and a 10uH inductance yield a break
frequency of 16kHz which is an order of magnitude below the switching
frequency. This filter would have the characteristic shown in Figure 3.

Great care should be used when measuring PARD. The oscilloscope
probe must be placed directly across the converter output terminals,
and the scope should have a bandwidth of 20MHz minimum. It may be
necessary to remove the probe’s ground clip and spring loaded tip so
that direct connections can be made. Figures 1 and 2 have been
borrowed from “Noise Reduction Techniques in Electronic Systems”
Henry W. Ott, John Wiley and Sons, NY, 1976.
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Figure 3.
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