FEATURES

¢ —55° to +100°C operation
¢ 16 to 40 VDC input

Two to eight outputs

Fully Isolated

e 50 V for up to 50 ms transient
protection

Inhibit function

Sync function available on
select modules

* Sense available on select
single output modules
Short circuit protection

*

MULTIPLE OUTPUT (2-8),
FACTORY CONFIGURABLE
DC/DC CONVERTERS
28 VOLT INPUT

MDC SERIES
UPTO 60 WATTS

VDC OuTPUT
Mix or match volt-
ages and power to
configure from two
to eight outputs.

Size (max):MDCG-H 3.005 x 1.505 x 0.400 inches (76.33 x 38.23 x 10.16 mm)
MDCA-F 3.005 x 2.260 x 0.400 inches (76.33 x 57.40 x 10.16 mm)
MDCG-H 100 grams maximum
MDCA-F 150 grams maximum
Screening: Standard or ES

Weight:

Description

Interpoint's MDC Series™ of DC/DC converters offers a unique
product by effectively combining two, three, or four individual
modular DC/DC converters to provide more than one hundred
combinations. The modules are established high-reliability military

Features

aerospace DC/DC converters with input voltages of 16 to 40 VDC
and a typical transient rating of 50 V for 50 milliseconds. All modules
operate from no-load to full load and provide a constant current limit

at each output.

All converters have an inhibit function. Remote sense and trim up to
0.6V is available on the 30 watt single modules. The 15 watt and 30
watt choices have synchronization - if two are used, the synchro-
nization functions are combined internally.

Table 1: Modules — Power and Vout
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A CRANE CO. COMPANY

Power Vout Features Power Vout Features
30 Watt 3.3 Inhibit & 5 Watt 5 Inhibit
5 Sync & 5.2
12 Sense/ 12
15 Trim up 15
18 +5
+5 Inhibit & +12
+12 Sync +15
+15
15 Watt 3.3 Inhibit & 1.5Watt 3.3 Inhibit
5 Sync 5
5.2 5.2
12 12
15 15
28 +5
+5 +12
+12 +15
+15
(] [ ]
interpoint



MDC SERIES
UPTO 60 WATTS

FACTORY CONFIGURABLE DC/DC CONVERTERS

Table 2: Configurations

Case Size: 3.005 x 2.260 x 0.400 inches (76.33 x 57.40 x 10.16 mm

Configuration Resulting Module Power (Watts)
Selection Letter! Output Power (W) 30 15 5 1.5
A 60 2 0 0 0
B 45 1 1 0 1
Cc 40 1 0 2 0
D 33 0 2 0 2
E 26 0 1 2 1
F 20 0 0 4 0
1. Case has eighteen pins which may limit the number of output voltages available.
Case Size: 3. 005 x 1.505 x 0.400 inches (76.33 x 38.23 x 10.16 mm)
Configuration Resulting Module Power (Watts)
Selection Letter? Output Power (W) 30 15 5 1.5
G 30 0 2 0 0
H 8 0 0 1 2

2. Case has twelve pins which may limit the number of output voltages available.

Selecting a configuration:

Begin with the base model letters - MDC. Add a
configuration letter from “Table 2: Configurations”
that matches the number of outputs and power
level you require. Using “Table 1: Modules” from
page 1, choose from the available voltages in the
power levels determined by the configuration letter.
Add the chosen voltages to the model and configu-
ration letters beginning with the highest wattage
down to the lowest.

As an example: To configure a four output, 45 watt,
converter begin with MDCB. Choose the output
voltages for the 30 watt, 15 watt, and 1.5 watt
modules in Table 2. For this example a 30 watt 5

volt dual output, a 15 watt 28 volt single output, and

a 1.5 watt 12 volt output were selected. The
resulting configuration is MDCB/05D/28S/12S.

More Examples:

MDCD/15D/12S/5S/5S

33 watt total, five outputs:

15 watt dual 15 volt, 15 watt single 12 volt, 1.5 watt
single 5 volt, 1.5 watt single 5 volt

MDCB/3.3S/5D/12D
45 watt total, five outputs: 30 watt single 3.3 volt, 15
watt dual 5 volt, 1.5 watt dual 12 volt

Please contact the factory for details.

Note: The specifications on the following pages are for the individual modules. The specifications/perform-
ance of the configured converter may vary from the specifications in the “Electrical Characteristics” tables.
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FACTORY CONFIGURABLE DC/DC CONVERTERS = MDCSERIES
UPTO 60 WATTS

Block Diagrams: Examples of Configurations

+Sense 1

Inhibit 1 o k— 1 Inh +S

Vin Vin +V 41—1—0 +V1
30 Watt F}
Return In Com Ret J—I—o Return 1

Sync In -S —Sense 1
Sync 1 o—p—1 I Case -
Sync 2

L Inh +S +Sense 1
Vin +V +V1
30 Watt J“—E I

In Com Ret A—L@ Return 1

Inhibit 2 o—K————— Sync In -S —Sense 1

Case Size: 3.005 x 2.260 x 0.400

Figure 1: MDCA - 60 watts, 2 outputs

Vin Vin +V ——o+V1
5 Watt
Return Rtn Ret ——oReturn 1
Inhibit 1 ok}—p—p——Inh -Vji——o0-V1
Vin +V | ———o +V2
5 Watt
+————/Rtn Ret |——o Return 2
Inhibit 2 okKp—P——P——Inh -V |—o-V2
Vin +V [ ———o+V3
5 Watt
n——Rtn Ret ———oReturn 3
Inhibit 3 ok} Inh -V |}—o-V3
—Vin +V [———o+V4
5 Watt
Rtn Ret ———oReturn 4
Inhibit 4 o k——————Inh -V |——o-V4s

Case Size: 3.005 x 2.260 x 0.400

Figure 2: MDCF - 20 watts, 8 outputs
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MDC SERIES
UPTO 60 WATTS

ABSOLUTE MAXIMUM RATINGS

Input Voltage
* 16 to 40 VDC
Output Power
* 25 to 30 watts depending on model
Lead Soldering Temperature (10 sec per pin)
¢ 300°C
Storage Temperature Range (Case)
¢ —65°C to +135°C

FACTORY CONFIGURABLE DC/DC CONVERTERS
30 Watt Single Output Modules

RECOMMENDED OPERATING CONDITIONS
Input Voltage Range
* 16 to 40 VDC continuous
* 50 V for 50 msec transient
Case Operating Temperature (Tc)
* —55°C to +100°C full power
* —55°C to +115°C absolute
Derating Output Power/Current
* Linearly from 100% at 100°C to 0% at 115°C

SYNC AND INHIBIT
Sync (500 to 675 kHz)
¢ Duty cycle 40% min, 60% max
* Logic low 0.8 V max
* Logic high 4.5 V min, 5 V max
* Referenced to input common

« If not used, connect to input common

Inhibit TTL Open Collector
* Logic low (output disabled)
Voltage <0.8 V
Inhibit pin current 8.0 mA max
* Referenced to input common
* Logic high (output enabled)
Open collector

TYPICAL CHARACTERISTICS

Output Voltage Temperature Coefficient
* 100 ppm/°C typical single and dual outputs
* 200 ppm/°C main, 300 ppm/°C aux
triple output
Input to Output Capacitance
* 50 pF typ. (100 pF typ triple outputs)
Current Limit
* 115% of full load typical
Isolation
¢ 100 megohm minimum at 500 V
Audio Rejection
* 40 dB typ (50 dB typ triple output)l
Conversion Frequency
¢ Free run 550 min, 600 typ, 650 max kHz
* External sync 500 to 675 kHz
Inhibit Pin Voltage (unit enabled)
*9to 11V

Electrical Characteristics: 25°C Tc, 28 VDC Vin, 100% load, free run, unless otherwise specified.

SINGLE OUTPUT MODULES 3R3S 05S 128 158 188
PARAMETER CONDITION MIN TYP MAX |[MIN TYP MAX|MIN TYP MAX | MIN TYP MAX |MIN TYP MAX | UNITS
OUTPUT VOLTAGE 327 330 3.33 [495 500 5.05|11.88 12.00 12.12[14.85 15.00 15.15[17.82 18.00 18.18| VDC
OUTPUT CURRENT'|  V,\ = 16 to 40 VDC 0O — 606/ 0 — 50| 0 — 250 — 20|0 — 167| A
OUTPUT POWER! V| = 16 to 40 VDC 0o — 20 |0 — 2|0 — 3|0 — 3|0 — 30 w
OUTPUT RIPPLE 10 kHz — 2 MHz — 15 40 |— 3 5 | — 25 5 | — 25 50 | — — 40
VOLTAGE To-85°CTO+125C| — — 50 | — 50 90 | — 40 90 | — 40 90 | — — 9o |"VPP
LINE REGULATION? | Vin=16to40VDC | — 5 10 |— 10 3 | — 10 3 | — 10 3 | — — 30
Te=85CTO+125C| — — 10 |— 15 50 | — 15 50 | — 15 50 | — — s | ™
LOAD REGULATION | NOLOADTOFULL | — 2 10 |— 5 3 |— 5 3 |— 5 3 | — — 30
Te=—85CTO+125C| — — 10 | — 15 50 | — 15 50 | — 15 50 | — — s | ™
INPUT VOLTAGE! CONTINUOUS 16 28 40 |16 28 40 | 16 28 40 | 16 28 40 | 16 28 40 | VDC
NOLOAD TOFULL | TRANSIENT 50ms | — — 5 |— — 5 |— — 5 | — — 5 | — — 50 v
INPUT CURRENT? NO LOAD — 3 7% |— 3 75| — 38 75| — 3 75| — — 5 | mA
FULL LOAD — 094 — |— 115 — | — 130 — | — 125 — | — 133 — A
INHIBITED - 7 8 | — 3 8 | — 3 8 | — 3 8 | — — 8 mA
INPUT RIPPLE 10 kHz — 10 MHz
CURRENT Tc=-55°CTO+125°C| — 25 50 | — 20 5 | — 20 50 | — 20 50 | — — 50 |mAp-p
EFFICIENCY 74 76 — |76 78 — |80 8 — |8 8 — |8 — — %
LOAD FAULT3 SHORT CIRCUIT
POWERDISSIPATON| — — 10 |— — 10 | — — 10| — — 10 | — — 10 w
RECOVERY': 4 — 14 6 — 14 5 — 14 5 | — 14 5 — 14 — ms
STEP LOAD RESP. 50% — 100% — 50%
TRANSIENT —  #125 250 | — +200 300 | — 250 %400 | — 350 500 | — — 600 | mV pk
RECOVERY* — — 200 |— 60 200 | — 60 200 | — 60 200 | — 60 — ps
STEP LINE RESP. 16 —40-16 VDC
TRANSIENTS — — 300 | — £200 #300| — 400 %500 | — 500 600 | — 500 — |mV pk
RECOVERY*# - — 30 |— — 30| — — 30| — — 30| — 30 — us
START-UP1 DELAY — 14 5 |— 14 5 | — 14 5 | — 14 5 | — — 5 ms
OVERSHOOT
FULL LOAD - 0 5 [— ©O0 5 |— 0 120 — 0 10| — 0 —
NO LOAD — 33 150 | — 50 250 | — 120 600 | — 150 750 | — — — |MVPk
Notes
1. Tc = -55°C to +100°C 4. Recovery time is measured from application of the transient to point at which

2. Operation is limited below 16V.

3. Indefinite short circuit protection not guaranteed above 100°C case.

Vout is within 1% of final value.

5. Transition time >10 ps.

interpoint
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FACTORY CONFIGURABLE DC/DC CONVERTERS
30 Watt Dual Output Modules

MDC SERIES
UPTO 60 WATTS

Electrical Characteristics: 25°C Tc, 28 VDC Vin, 100% load, free run, unless otherwise specified.

DUAL OUTPUT MODULES 05D 12D 15D
PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX |MIN TYP MAX | UNITS
OUTPUT VOLTAGE +Voyr | 495 500 505 | 11.88 12.00 1212 |14.85 1500 15.15 VDG
—Vour | 492 500 507 | 11.82 12,00 12.18 |14.77 1500 15.23
OUTPUT CURRENT: 2 V)y =16 TO 40 VDC 0 25 4.5 0 125 225 0 1.0 1.8 A
OUTPUT POWER: 2 V)n = 16 TO 40 VDC 0 — 25 0 — 30 0 — 30 w
OUTPUT RIPPLE 10 kHz - 2 MHz — 20 50 — 30 80 — 25 80
VOLTAGE +/~Vqout Tc =-55°C TO +125°C — 40 80 — 40 120 — 40 120 mve-p
LINE REGULATION3 +Vour — 10 50 — 10 30 — 10 30
V|y = 16 TO 40 VDC -Vout — 50 100 — 50 120 — 50 150 mv
Tc =-55°C +Vout — 10 50 — 10 50 — 10 50
TO +125°C —Vout — 50 100 — 50 150 — 50 180
LOAD REGULATION +Vour - 5 30 — 15 30 — 15 30
NO LOAD TO FULL —Vout — 25 50 — 30 120 — 30 150 mv
Tc =-55°C +Vour — 5 50 — 15 50 — 15 50
TO +125°C —Vout — 25 100 — 30 180 — 30 180
CROSS REGULATION SEE NOTE 4 — 7 12 — 4 8.3 — 3 8 %
EFFECT ON -Vt SEE NOTE 5 - 4 6 — 4 6 — 4 6
INPUT VOLTAGE' CONTINUOUS 16 28 40 16 28 40 16 28 40 VDC
NO LOAD TO FULL TRANSIENT 50 ms 0 — 50 0 — 50 0 — 50 \
INPUT CURRENT NO LOAD — 35 75 — 50 75 — 50 75 mA
FULL LOAD - 1.10 - - 1.34 - - 1.29 - A
INHIBITED — 3 8 — 3 8 — 3 8 mA
INPUT RIPPLE
CURRENT! 10 kHz - 10 MHz — 15 50 — 20 50 — 20 50 mA p-p
EFFICIENCY 76 78 — 78 81 — 80 83 — %
LOAD FAULT® POWER DISSIPATION
SHORT CIRCUIT! — — 10 — — 10 — — 10 W
RECOVERY - 14 5.0 - 1.4 5.0 — 14 5.0 ms
STEP LOAD 50 — 100 — 50% BALANCED
RESPONSE =+ Vg1 TRANSIENT — 200 +300 | — #150  +300 —  #200 +400 | mVpk
RECOVERY” — 100 200 — 100 200 — 100 200 us
STEP LINE 16-40-16 V)y
RESPONSE =+ Vg1 TRANSIENTS — +200 400 | — +200  +400 — %400 +500 | mV pk
RECOVERY’ — — 300 | — — 300 — — 300 s
START-UP'! DELAY — 1.4 5 — 1.4 5 — 1.4 5 ms
OVERSHOOT
FULL LOAD - 0 50 — 0 120 — 0 150
mV pk
NO LOAD — 50 250 — 120 600 — 150 750
Notes 5. Effect on the negative output under the following conditions:

1.Tc = -55°C to +100°C.

2. Up to 90% of the total output current/power is available from either output
providing the positive output is carrying at least 10% of the total output
power.

3. Operation is  limited below 16 V
+P oyt 20% to 80%; —P, s 80% to 20%

(see Figure  21).

interpoint
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+P oyt 50%; =Py 10% to 50%

6. Indefinite short circuit protection not guaranteed above 100°C case.

7. Recovery time is measured from application of the transient to point at which
Vout is within 1% of final value.

8. Transition time > 10 ps.



MDC SERIES
UPTO 60 WATTS

FACTORY CONFIGURABLE DC/DC CONVERTERS
15 Watt Single Output Modules

ABSOLUTE MAXIMUM RATINGS

Input Voltage
* 16 to 40 VDC
Power Dissipation (Pd)
cB6W
Output Power
* 12 to 15 watts depending on model
Lead Soldering Temperature (10 sec per lead)
* 300°C
Storage Temperature Range (Case)
* —65°C to +150°C

RECOMMENDED OPERATING CONDITIONS
Input Voltage Range

SYNC AND INHIBIT

Sync In (500 to 600 kHz)
* Duty cycle 40% to 60%
* Logic low 0.8 V max
¢ Logic high 4.5 V min, 5 V max
* Referenced to input common
« If not used, connect to input common
Inhibit TTL Open Collector
 Logic low (output disabled)
Logic low voltage <0.8 V max
Inhibit pin current 4.0 mA max
 Referenced to input common
 Logic high (output enabled)
Open collector or unconnected

TYPICAL CHARACTERISTICS

Output Voltage Temperature Coefficient
* 100 ppm /°C typical
* 150 ppm/°C maximum
Input to Output Capacitance
* 60 pF typical
Undervoltage Lockout
* 12 V input typical
Current Limit
* 115% of full load typical
Isolation
* 100 megohm minimum at 500 V
Audio Rejection
* 50 dB typical
Conversion Frequency (°55°C to +100°C Tc)

* 16 to 40 VDC continuous

* 0V for up to 50 msec transient
Case Operating Temperature (Tc)

* —55°C to +100°C full power

* —55°C to +115°C absolute

Derating Output Power/Current (Tc)
* Linearly from 100% at 100°C to 0% at 115°C

Notes

* Free run 550 kHz typical
480 kHz min, 620 kHz max
Inhibit Pin Voltage (unit enabled)
*85t0 12V

Electrical Characteristics: 25°C Tc, 28 VDC Vin, 100% load, free run, unless otherwise specified.

SINGLE OUTPUT MODULES 3R3S 055 5R2S
PARAMETER CONDITION MIN TYP MAX | MIN TYP MAX | MIN TYP MAX |UNITS
OUTPUT VOLTAGE 327 330 333 | 495 500 505 | 516 520 524 | VDC
OUTPUT CURRENT Vyy = 16 to 40 VDC 0 — 24 0 — 24 0 — 24 A
OUTPUT POWER Vi = 16 10 40 VDC 0o — 8 0 — 12 0 — 1248 | W
OUTPUT RIPPLE 10 kHz - 2 MHz — 30 80 — 30 80 — 30 50
VOLTAGE Tc=-55°Ct0+100°C | — 50 120 — 60 100 — 60 100 |MVPP
LINE REGULATION Vin = 16 to 40 VDG — 5 100 | — 5 50 — 5 3 | mv
LOAD REGULATION NOLOADTOFULL | — 20 50 — 20 50 — 20 3 | mv
INPUT VOLTAGE CONTINUOUS 16 28 40 16 28 40 16 28 40 | VDC
NO LOAD TO FULL TRANSIENT 50 ms —  — =0 — 50 —  — &0 v
INPUT CURRENT NO LOAD — 25 65 — 25 40 — 25 42
FULL LOAD —  — 397 | — 560 624 | — 560 605 | mA
INHIBITED — 5 12 — 5 12 — 5 12
INPUT RIPPLE 10 kHz - 10 MHz — 45 80 — 3 80 — % 100 [
CURRENT Tc=-55°Cto +100°C | — — 120 | — — 100 | — — 120
EFFICIENCY 72 75 — 75 77 — 7B 77 — %
LOAD FAULT' SHORT CIRCUIT
POWERDISSIPATON | — 5 8 — 35 6 — 35 6 w
RECOVERY2 — 75 30 — 75 30 — 75 a0 ms
STEP LOAD RESP. 50% — 100% — 50%
TRANSIENT 400 150 500 | —400 150 400 | 400 150 400 | mV pk
RECOVERYZ2 — 150 300 | — 150 300 | — 150 300 | ps
STEP LINE RESP. 16 — 40 — 40 VDC
TRANSIENT3 -800 550 800 | -800 550 800 | 800 550 800 | mV pk
RECOVERY2 — 08 12 — 08 12 — 08 12 | ms
START-UP DELAY — 10 25 0o 10 25 o 10 18 ms
OVERSHOOT# 0 200 300 0 100 600 0 100 300 | mVpk

1. MHF+285R2S specifications are at 25°Tc only, contact your Interpoint
representative for more information on over temperature specs.
2. Indefinite short circuit protection not guaranteed above 100°C (case)

3. Recovery time is measured from application of the transient to point at
which Vout is within regulation.

4. Input step transition time >10ps.

5. Input step transition time <100ps.

CRANE,
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FACTORY CONFIGURABLE DC/DC CONVERTERS
15 Watt Single Output Modules

MDC SERIES

UPTO 60 WATTS

Electrical Characteristics: 25°C Tc, 28 VDC Vin, 100% load, free run, unless otherwise specified.

SINGLE OUTPUT MODULES 128 158 28S
PARAMETER CONDITION MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | UNITS
OUTPUT VOLTAGE 11.88 12.00 12.12 | 14.85 15.00 1515 | 27.72 28.00 28.28 | VDC
OUTPUT CURRENT Vi = 16 10 40 VDC 0 — 125 0 — 100 0 — o054 | A
OUTPUT POWER Vi = 16 0 40 VDC 0 — 15 0o — 15 0o — 15 W
OUTPUT RIPPLE 10 kHz - 2 MHz — 30 80 — 30 80 — 60 120
VOLTAGE Tc=-55°Cto +100°C | — 50 120 — 50 120 | — 100 180 |MVPP
LINE REGULATION Vin = 16 to 40 VDC — 5 50 — 5 50 — 50 150 | mv
LOAD REGULATION | NOLOADTOFULL | — 20 50 — 20 50 — 50 150 | mv
INPUT VOLTAGE CONTINUOUS 16 28 40 16 28 40 16 28 40 | VDC
NO LOAD TO FULL TRANSIENT 50 ms —  — 50 —  — 50 —  — 50 v
INPUT CURRENT NO LOAD — 25 50 — 25 62 — 25 60
FULL LOAD — 680 752 | — 670 752 | — 640 760 | mA
INHIBITED — 5 12 — 5 12 — 5 12
INPUT RIPPLE 10 kHz - 10 MHz — 35 80 — 35 80 — % 80 | o
CURRENT Tc=65°Cto +100°C | — — 120 | — — 120 | — — 120
EFFICIENCY 78 79 — 78 80 — 82 84 — %
LOAD FAULT! SHORT CIRCUIT
POWER DISSIPATION | — 35 6 — 35 6 — 35 6 w
RECOVERY?2 — 75 30 — 75 30 — 75 30 ms
STEP LOAD RESP. 50% — 100% — 50%
TRANSIENT -500 150 500 | 600 200 600 | 800 600 800 | mV pk
RECOVERY?2 — 150 300 | — 150 300 | — 200 400 | ps
STEP LINE RESP. 16 — 40 — 40 VDC
TRANSIENT3 800 550 800 | -800 550 800 |-1200 1100 1200 | mV pk
RECOVERY? — 08 12 — 08 12 — 08 12 ms
START-UP DELAY 0 10 25 0 10 25 o 10 25 ms
OVERSHOOT# 0 200 1200 | 0 200 1500 | O 200 280 | mV pk
Notes

1. Indefinite short circuit protection not guaranteed above 100°C (case)

2. Recovery time is measured from application of the transient to point at

which Vout is within regulation.

CRANE,
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3. Input step transition time >10ps.

4. Input step transition time <100ps.



MDC SERIES

UPTO 60 WATTS

FACTORY CONFIGURABLE DC/DC CONVERTERS

15 Watt Dual Output Modules

Electrical Characteristics: 25°C Tc, 28 VDC Vin, 100% load, free run, unless otherwise specified.

DUAL OUTPUT MODULES 05D 12D 15D
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
OUTPUT VOLTAGE +Vour 4.95 5.00 5.05 11.88 12.00 1212 14.85 15.00 15.15 vDC
—Vout 4.92 5.00 5.08 11.82 12.00 1218 14.78 15.00 15.23
OUTPUT CURRENT! V)y = 16 to 40 VDC — +1.2 1.92 — +0.625 1.125 — +0.500  0.900 A
OUTPUT POWER! Viy = 16 to 40 VDC — — 12 — — 15 — — 15 w
OUTPUT RIPPLE 10 kHz - 2 MHz — 30 80 — 30 80 — 30 80 mv p-p
VOLTAGE +Vgyt Te = -55°C to +100°C — 60 120 — 60 120 — 50 120
LINE REGULATION BALANCED +Vqyt — 5 50 — 5 50 - 5 50
mV
Vin = 16 to 40 VDC LOAD  —Vgur — — 80 — — 100 — — 100
LOAD REGULATION BALANCED +Vgyr — 20 50 — 20 50 — 20 50
mV
LOAD  —Vour — — 100 — — 100 — — 100
CROSS REGULATION? NEGATIVE Vot — 6 75 — 3 6 — 3 6 %
INPUT VOLTAGE CONTINUOUS 16 28 40 16 28 40 16 28 40 vDC
NO LOAD TO FULL TRANSIENT 50 msec — — 50 — — 50 — — 50 \
INPUT CURRENT NO LOAD - 20 40 - 25 50 - 25 50
FULL LOAD — 540 600 — 645 754 — 638 754 mA
INHIBITED - 6 12 - 5 12 - 5 12
INPUT RIPPLE 10 kHz - 10 MHz — 20 50 — 35 60 — 35 60 mA p-p
CURRENT Te = -55°C to +100°C - 40 80 - 50 100 - 50 100
EFFICIENCY 77 79 — 76 83 — 76 84 — %
LOAD FAULT SHORT CIRCUIT3
POWER DISSIPATION — 3 6 — 3 6 — 3 6 w
RECOVERY# — 75 30 — 75 50 — 75 50 ms
STEP LOAD RESP5 | 50% — 100% — 50%
TRANSIENT +Vout —600 200 600 —600 300 600 —600 300 600 mV pk
—Vout -600 150 600 -600 100 500 -600 100 600
RECOVERY# — 150 500 — 200 400 — 200 500 us
STEP LINE RESP. 16 — 40 — 40 VDC
= Vour TRANSIENT® —800 600 800 —750 550 750 —750 550 750 mV pk
RECOVERY# — 0.8 1.2 — 0.8 1.2 — 0.8 1.2 ms
START-UP DELAY - 12 20 - 12 25 - 12 25 ms
OVERSHOOT? 0 100 250 0 200 750 0 200 750 mV pk
Notes

. Up to 13.5 watts, 90% (9.6W, 80% for 2805D) of the total output power is

available from either output providing the opposite output is simultaneously
carrying 10% (20% for 2805D) of the total output power. Each
output must carry a minimum of 10% (20% for 2805D) of the total output
power in order to maintain regulation on the negative outputs.

n

. Effect on —Vout for the following conditions:

+Po = 50% to 10% and —-Po = 50%
+Po = 50% and —-Po = 50% to 10%

~N o

which Vout is within regulation.

output power.

. Input step transition time >10ps.
. Input step transition time <100ps.

CRANE,

. Indefinite short circuit protection not guaranteed above 100°C (case)
. Recovery time is measured from application of the transient to point at

. Response of either output with the opposite output held at half of the total

interpoint
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FACTORY CONFIGURABLE DC/DC CONVERTERS
5 Watt Single Output Modules

ABSOLUTE MAXIMUM RATINGS
Input Voltage
e 16t0 40V
Output Power
* 5 watts
Lead Soldering Temperature (10 sec per lead)
¢ 300°C
Storage Temperature Range (Case)
* —65°C to +135°C

INHIBIT

Inhibit TTL Open Collector
* Logic low (output disabled)
Logic low voltage <0.8 V
Inhibit pin current 4 mA max
* Referenced to input common
* Logic high (output enabled)
Open collector

MDC SERIES
UPTO 60 WATTS

TYPICAL CHARACTERISTICS

Output Voltage Temperature Coefficient
* 100 ppm/°C typical
Input to Output Capacitance
* 50 pF typical
Isolation
* 100 megohm minimum at 500 V
Audio Rejection
* 50 dB typical

RECOMMENDED OPERATING CONDITIONS

Input Voltage Range
* 16 to 40 VDC continuous
¢ 50 V for up to 50 msec transient
Case Operating Temperature (Tc)
* —55°C to +100°C full power
* —55°C to +115°C absolute
Derating Output Power/Current (Tc)
* Linearly from 100% at 100°C to 0% at 135°C

Conversion Frequency
* 550 kHz typical (400 kHz 60 V model)
450 kHz min, 600 kHz max
350 kHz min, 450 kHz max 60 V model
Inhibit Pin Voltage (unit enabled)
*9to 11V

Electrical Characteristics:

25°C Tc, 28 VDC Vin, 100% load, unless otherwise specified.

SINGLE OUTPUT MODULES 58 5R2S 128 158
PARAMETER CONDITIONS MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX UNITS
OUTPUT VOLTAGE | Tc=-55°C TO +100°C | 4.95 500 5.05| 515 520 5.25|11.88 12.00 12.12|14.85 15.00 15.15 VDC
OUTPUT CURRENT
Tc =-55°C TO +100°C| Vjy=16TO40VDC | 0 — 1000 0 — 92| 0 — 417 0 — 333 mA
OUTPUT POWER Vjy = 16 TO 40 VDC
Tc=-55°CTO+100C | — — 5| — — 5| — — 5| — — 5 w
OUTPUT RIPPLE
VOLTAGE 10 kHz - 2 MHz — 125 350| — 110 335| — 50 200| — 50 170 mV p-p
LINE REGULATION Vjn = 16 TO 40 VDC
Te=-55°CTO+100°C | — 10 50'| — 10 5 | — 10 5 | — 10 50 mv
LOAD REGULATION NO LOAD TO FULL
Tc=-55°CTO+100°C | — 10 50| — 10 5 | — 10 5 | — 10 50 mv
INPUT VOLTAGE Tc = -55°C TO +100°C
NO LOAD TO FULL CONTINUOUS 16 28 40| 16 28 40 | 16 28 40 | 16 28 40 VDC
TRANSIENT 50 ms 0 — 5| 0 — 5] 0 — 5] 0 — 50 v
INPUT CURRENT NO LOAD — 27 40| — 28 40 20 42 | — 31 44
Te = -55°C TO +100°C FULL LOAD — 250 — | — 250 — | — 2385 — | — 235 —
INHIBITED — 3 4| — 3 4| = 3 4| = 3 14 mA
INPUT RIPPLE 10 kHz - 10 MHz — 25 100] — 25 100| — 25 100| — 25 100
CURRENT Tc=-55°CTO+100°C | — 30 150| — 30 150 — 30 150 | — 30 150 mA p-p
EFFICIENCY 66 71 — | 66 71 — | 70 76 — | 711 76 — %
LOAD FAULT? 3 POWERDISSIPATION | — 15 20| — 15 20| — 12 19| — 12 18 w
SHORT CIRCUIT RECOVERY — 125 25| — 15 25| — 1 10| — 1 10 ms
STEP LOAD 50% - 100% - 50%
RESPONSES 4 TRANSIENT — 100 250 — 100 250 | — 150 375| — 200 500 mV pk
RECOVERY — 100 250 — 100 250 | — 200 500| — 200 500 ps
STEP LINE TRANSIENT
RESPONSES 4 16 TO 40 V) — 50 150 — 50 150| — 80 200| — 50 125 oV ok
40 TO 16 Vjy — 50 150 — 50 150 | — 100 250 | — 50 125 P
RECOVERY
16 TO 40 V) — 100 250 — 100 250 | — 250 625| — 250 625 .
4070 16 Vi — 200 500 — 200 500 | — 250 625| — 250 625 .
START-UP DELAY — 10 25| — 10 25| — 3 10| — 3 10 ms
OVERSHOOT — 0 5| — o0 5] — 0 10| — 0 150 mv pk

Notes

1. Line regulation for /ES and non /ES 2805S models at 16 to 17 V| and 85 °C

to 100°C (case) is 5% (max).

2. Indefinite short circuit protection not guaranteed above 100°C (case).

interpoint
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3. Recovery time is measured from application of the transient to point at which

Voyr is within 1% of V7 at final value.

4. Transition time >10ps.



MDC SERIES
UPTO 60 WATTS

FACTORY CONFIGURABLE DC/DC CONVERTERS

5 Watt Dual Output Modules

Electrical Characteristics: 25°C Tc, 28 VDC Vin, 100% load, unless otherwise specified.

DUAL OUTPUT MODULES 05D 12D 15D
PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX | MIN TYP MAX UNITS
OUTPUT VOLTAGE +Vour 495 500 505 | 11.88 12.00 1212 | 14.85 1500 15.15 VDG
—Vout 4.9 50 5.1 11.76 1200 1224 | 1470 15.00 15.30
OUTPUT CURRENT! V) = 16 to 40 VDC
Tc = -55°C to +125°C — 500 800 — %208 333 —  £167 267 mA
OUTPUT POWER! V\ = 16 to 40 VDC
Tc = -55°C to +125°C — — 5 — — 5 — — 5 w
OUTPUT RIPPLE VOLT. 10 kHz - 2 MHz — — 150 — 40 140 — 60 150 mV p-p
LINE REGULATION Tc = -55°C to +125°C
Vin = 16 to 40 VDC +Vour — 10 25 — 10 50 — 10 50 mv
—Vour — 40 75 — 40 180 — 40 180
LOAD REGULATION Tc = -55°C to +125°C
NO LOAD TO FULL +Vour — 10 50 — 10 50 — 10 50 iy
—Vour — 50 200 — 50 200 — 50 200
CROSS REGULATION? | +Pg = 20 - 80 %, —P = 80 - 20%
— 10 20 — 8 15 — 7 15
—Po =20 - 80 %, +Pg = 80 - 20% o
A
+Pg =50-10 %, —Pg = 50%
— 5 8 — 37 6 — 3 6
—Pg =50-10 %, +Pq = 50%
INPUT VOLTAGE NO LOAD TO FULL
Te = -55°C to +125° “CONTINUOUS 16 28 40 16 28 40 16 28 40 VDC
TRANSIENT 50 msec — — 50 — — 50 — — 50 \Y
INPUT CURRENT NO LOAD — 30 35 — 33 58 — 38 60
Tc = -55°C to +125°C FULL LOAD — 248 — — 235 — — 235 — mA
INHIBITED — 3 5 — 3 4 — 3 4
INPUT RIPPLE 10 kHz TO 10 MHz — 25 80 — 25 100 — 25 100 mA pp
CURRENT Tc = -55°C to +125°C — 30 160 — 30 150 — 30 150
EFFICIENCY 68 72 — 69 75 — 70 75 — %
LOAD FAULTS. 4 POWER DISSIPATION
SHORT CIRCUIT — 1.3 1.8 — 1.3 1.7 — 1.3 1.6 w
RECOVERY — — 50 — 1 10 — 1 10 ms
STEP LOAD 50% - 100% - 50% BALANCED
RESPONSE# 5 TRANSIENT — —  #150 —  #300 %750 — 2300 750 mV
RECOVERY — — 100 — 200 500 — 500 1250 s
STEP LINE RESP.4 5 16 TO 40 VDC — — 1750 — 50 125 —  #150 375 mV pk
TRANSIENT 2570 16 vDC 00 | — 50 +125 | — 4100 250
RECOVERY 16 TO 40 VDC — — 1200 — 150 375 — 250 625 s
40 TO 16 VDC — — 1200 — 400 1000 — 800 2000
START-UP DELAY — — 25 — 3 10 — 3 10 ms
OVERSHOOT — — 500 — 0 120 — 0 150 mV pk
Notes

1. Up to 4 watts (80% full power) is available from either output providing the
opposite output is carrying 20% of total power.
2. Shows regulation effect on the minus output during the defined cross loading
conditions. See Figures 15 and 16.

10
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3.

Indefinite short circuit protection not guaranteed above 100°C (case).

Recovery time is measured from application of the transient to point at which
Vour is within 1% of Vo at final value.
Transition time >10ps.
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FACTORY CONFIGURABLE DC/DC CONVERTERS

1.5 Watt Single Output Modules

MDC SERIES
UPTO 60 WATTS

ABSOLUTE MAXIMUM RATINGS
Input Voltage
* 12to 50 VDC
Output Power
¢ 15W
Capacitive Load
» Single output models 200 uF
¢ Dual output models 100 uF
Lead Soldering Temperature (10 sec per lead)
* 300°C
Storage Temperature Range (Case)
¢ —65°C to +150°C

INHIBIT
Inhibit - TTL Open Collector
* Logic low (output disabled) 0.8 V max
Inhibit pin current 1 mA max
* Referenced to input common
* Logic high (output enabled) open collector

RECOMMENDED OPERATING CONDITIONS
Input Voltage Range
* 12 to 50 VDC continuous
* 80 V for 120 msec transient
(70 V for 15 V single and dual models)
Case Operating Temperature (Tc)
¢ —55°C to +100°C full power
* —55°C to +115°C absolute
Derating Output Power/Current (Tc)
e Linearly from 100% at 100°C to 0% at 115°C

TYPICAL CHARACTERISTICS

Output Voltage Temperature Coefficient

* 100 ppm/°C typical
Input to Output Capacitance

* 100 to 170 pF typical
Undervoltage Lockout

* 8V input typical
Current Limit

* 100% of full load typical
Isolation

* 100 megohm minimum at 500 V
Audio Rejection 40 dB, typical
Conversion Frequency (kHz)

* 25°C, 300 min, 370 typ, 450 max

* —55°C to +100°C

270 min, 370 typ, 470 max

Inhibit Pin Voltage (unit enabled)

e 7t012V

Electrical Characteristics: 25°C Tc, 28 VDC Vin, 100% load, unless otherwise specified.

SINGLE OUTPUT MODULES 3R3S 055 5R2S 125 155
PARAMETER CONDITIONS MIN TYP MAX|MIN TYP MAX |MIN TYP MAX | MIN TYP MAX | MIN TYP MAX |UNITS
OUTPUT VOLTAGE! Tc = 25°C 495 5 505|515 52 5251188 12 1212[1485 15 1515 |
Te = -55°C TO +100°C 480 5 520|500 52 540 |11.52 12 12.48|14.40 15 15.60
OUTPUT CURRENT Vi = 12 to 50 VDC 0 — 30| 0 — 28| 0 — 125] 0 — 100 | mA
OUTPUT POWER V,y = 12 TO 50 VDC 0 — 15|0 — 15]0 — 15| 0 — 15 w
OUTPUT RIPPLE 10 kHz - 2 MHz — 45 150 | — 45 150 | — 50 200 | — 35 150
VOLTAGE Tc = -55°C TO +100°C — 65 30| — 65 30 — 70 30| — 50 250 |MVPP
LINE REGULATION Vy = 12 TO 50 VDC — 35 100| — 35 100| — 60 200 | — 70 300
Te = -55°C TO +100°C — 40 120| — 40 120 — 70 250 | — 80 350 | ™
LOAD REGULATION | 10% TO FULL LOAD — 350 700 | — 350 700 | — 600 1300 | — 700 1500
Te = -55°C TO +100°C — 380 800 | — 380 800 | — 640 1400 | — 760 1600 | v
50% TO FULL — 100 200 | — 100 200 | — 145 300 | — 165 350
Tc = -55°C TO +100°C — 115 300 | — 115 300 | — 160 400 | — 185 450
INPUT VOLTAGE CONTINUOUS 12 28 50 | 12 28 50 | 12 28 50 | 12 28 50 | VDC
NO LOAD TO FULL | TRANSIENT 120 ms o — 8|0 — 8]0 — 8 |0 — 70 v
INPUT CURRENT NO LOAD — 55 10| — 55 10| — 6 10 | — 60 1
Te = -55°C TO +100°C — 60 M |— 60 1 |— 65 12 | — 65 12
FULL LOAD — 70 74| — 70 74| — 68 72 | — 68 72
Tc = -55°C TO +100°C | AVAILABLE — 73 7| — 73 78| — 70 74| — 70 74 | ™
INHIBITED SOON, ASK — 23 32| — 23 32| — 23 32| — 23 32
To = -55°C TO +100°C | voun — 24 35| — 24 35| — 24 35| — 24 35
INPUT RIPPLE 10k Hz - 10 MHz — 100 200 | — 100 200 | — 100 200 | — 100 200
CURRENT2 To = -55°C TO +100°C | NTERPOINT — 130 250 | — 130 250 | — 150 250 | — 150 250 |MAPP
EFFICIENCY Tc = 25°C REP FOR 72 77 — |75 77 — |74 79 — |74 79 — o
Tc=-55°C TO +100°C | INFORMATION | 69 75 — |69 75 — |72 77 — |72 77 — °
LOAD FAULTS. 4 POWER DISSIPATION — 13 20| — 13 20| — 20 32 | — 23 37
Tc = -55°C TO +100°C — 14 23| — 14 23| — 22 35| — 25 40 w
RECOVERY — 30 12| — 30 12| — 35 15 | — 40 18
Te = —55°C TO +100°C — 35 15 | — 35 15 | — 35 20 | — 40 20 ms
STEP LOAD 50 %—100%~— 50% LOAD
RESPONSE? TRANSIENT 400 185 400 |-400 185 400 |-700 350 700 |-700 350 700
Te = -55°C TO +100°C _500 185 500 | 500 185 500 |-800 380 800 |-800 380 soo | MY PK
RECOVERY — 125 500 | — 125 500 | — 130 500 | — 140 600
Tc = -55°C TO +100°C — 125 600 | — 125 600 | — 130 600 | — 180 750 | M°
STEP LINE 12TO50 TO 12 Vyy
RESPONSE? TRANSIENT —400 170 400 |-400 170 400 |-900 400 900 |-750 400 750
Te = -55°C TO +100°C 500 180 500 |-500 180 500 ~1000 400 1000 | -850 450 8s0 | ™Y PK
RECOVERY — 075 30 | — 075 30 | — 06 25 | — 047 20
Tc = -55°C TO +100°C — 075 40| — 075 40| — 06 30 | — 05 25 | ™
START-UP DELAY — 7 20| — 7 20| — 7 20| — 7 =20
07O 28 VDC Te = -55°C TO +100°C — 10 40 | — 10 40 | — 10 40 | — 10 40 ms
OVERSHOOT — 0 10| — o0 10| — 0 25| — 0 300
Te = -55°C TO +100°C — 0 150|— o0 10| — o0 30| — o 4s0 |MVPK
See notes 1, 2, 3, 4, 5, and 6 on the following page.
CRANE | interpoint
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MDC SERIES

UPTO 60 WATTS

1.5 Watt Dual Output Modules

FACTORY CONFIGURABLE DC/DC CONVERTERS

Electrical Characteristics: 25°C Tc, 28 VDC Vin, 100% load, unless otherwise specified.

DUAL OUTPUT MODULES 5D 12D 15D
PARAMETER CONDITIONS MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | UNITS
OUTPUT VOLTAGE! To = 25°C $495 35 1505 [+1188 12 1212 [£1485 #15 1515 | o
Tc=-55°C TO +100°C |+4.80 5 520 |+11.52 +12 +12.48 | +14.40 +15 +15.60
OUTPUT CURRENTE | Vv, =12TO50VDC | 0 +150 240 | 0 625 100 | O %50 80 mA
OUTPUT POWER Vy=12TO5VWDC | 0 — 15 | 0 — 15 | 0o — 15 w
OUTPUT RIPPLE 10 kHz - 2 MHz — 3 150 | — 3 150 | — 30 150
VOLTAGE +Vour | To=-85°CTO+100°C | — 60 250 | — 40 250 | — 35 250 |
~Vour 10 kHz - 2 MHz — 3 150 | — 3 150 | — 30 150
Tc=-55°CTO+100°C | — 50 250 | — 40 250 | — 35 250
LINE REGULATION? | Vv, =12TO50VDC | — 10 50 | — 100 300 | — 165 500 N
Tc=-55°CTO+100°C | — 20 100 | — 110 400 | — 180 650
LOAD REGULATION® 10% TO FULL — 300 600 | — 550 1100 | — 600 1300
Vour -55°C TO +100°C — 3% 700 | — 570 1200 | — 630 1400 |
50% TO FULL — 80 200 | — 115 250 | — 125 300
-55°C TO +100°C — 100 300 | — 130 350 | — 135 400
INPUT VOLTAGE CONTINUOUS 12 28 50 | 12 28 50 | 12 28 50 VDC
NOLOADTOFULL | TRANSENT120ms | 0 — 80 0 — & 0o — 70 v
INPUT CURRENT NO LOAD — 50 10 | — 75 138 | — 75 13
Tc=-55°CTO+100°C | — 60 12 | — 80 14 | — 80 14
FULL LOAD — e 7 | — 70 73 | — 7 7a
Tc=-55°CTO+100°C | — 72 77 | — 71 77 | — 72 78 mA
INHIBITED — 23 32 | — 23 32 | — 23 32
Tc=-55°CTO+100°C | — 24 35 | — 24 35 | — 24 35
INPUT RIPPLE2 10 kHz - 10 MHz — 100 200 | — 115 200 | — 90 200
CURRENT To=-55CTO+100°C | — 130 250 | — 150 250 | — 120 250 | MAPP
EFFICIENCY Tc = 25°C 73 77 — | 718 177 — | 72 76 — .
Te=-55°CTO+100°C | 70 75 — | 70 75 — | 69 74 — "
LOAD FAULT3# POWERDISSIPATION | — 14 22 | — 25 38 | — 27 41 w
Te=-55°CTO+100°C | — 16 25 | — 27 42 | — 30 45
RECOVERY — 37 15 | — 382 15 | — 40 15
Tc=-55°CTO+100°C | — 38 20 | — 32 20 | — 40 20 ms
STEP LOAD 50 %-100%-— 50% LOAD
RESPONSES + Vo TRANSIENT -800 130 300 | -600 250 600 | 600 250 600 | .
To = -55°C TO +100°C | 400 140 400 | —700 260 700 | -700 270 700
RECOVERY — 100 400 | — 165 700 | — 50 200
-55°C TO +100°C — 100 500 | — 165 800 | — 50 300 Hs
STEP LINE 127050 TO 12V}
RESPONSES + Vo7 TRANSIENT 50 125 250 | 500 240 500 | 500 220 800 | .
Tc = -55°C TO +100°C | -300 130 300 | —600 250 600 | -600 230 600
RECOVERY — 06 25 | — 09 30 | — 06 30
Tc=-55°CTO+100°C | — 06 30 | — 09 40 | — 07 40 ms
START-UP DELAY — 8 25 | — 8 25 | — 8 25
0TO 28 VDC, +Vgyr| Te=-55CTO+100°C | — 10 45 | — 10 45 | — 10 45 ms
OVERSHOOT — 0 10| — o0 250 | — 0 750
Tc=-55°CTO+100°C | — ©0 150 | — o 30 | — o g0 | MVPK

Notes:

1. Specified at 50% load.

2. Lin =2 pH.

3. Maximum duration of short circuit:: 25°C-— 90 seconds, 100°C — 30 seconds.
4. Load fault is a short circuit (<50 mohms). Recovery is into resistive full load.
5. Transition > 10 ps. Recovery = time to settle to within 1% of Vout final value.

12

6. Max. spec indicates 80% of the converter’s total power, available from either
output.

7. Specification applies to both + and — Vout.

8. Although no minimum load is required, at no load the output voltage may
increase up to 15%.
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FACTORY CONFIGURABLE DC/DC CONVERTERS = MDCSERIES

UPTO 60 WATTS

Case Outline Drawings
Pinouts will vary depending on customer choices.
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Figure 3: Case for A through E Options
Case size 3.005 x 2.260 x 0.400 inches , 76.33 x 57.40 x 10.16 mm
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MDC SERIES
UPTO 60 WATTS

FACTORY CONFIGURABLE DC/DC CONVERTERS

Case Outline Drawings

Pinouts will vary depending on customer choices.

Angled corner
indicates pin one.

1.505 (38.23) max. —

1.380 (35.05,
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Figure 4: Case for F and G Options

Case size 3.005 x 1.500 x 0.400 inches, 76.33 x 38.23 x 10.16 mm
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FACTORY CONFIGURABLE DC/DC CONVERTERS = MDCSERIES

UPTO 60 WATTS
Table 4: ENVIRONMENTAL SCREENING

TEST STANDARD [ES
PRE-CAP INSPECTION

Method 2017, 2032 no yes
TEMPERATURE CYCLE (10 times)

Method 1010, Cond. B, -55°C to 125°C no yes
CONSTANT ACCELERATION

Method 2001, 500 g no yes
BURN-IN

Method 1015, 96 hours at 100°C case no yes
FINAL ELECTRICAL TEST MIL-PRF-38534, Group A

Subgroups 1 and 4: +25°C case yes yes
HERMETICITY TESTING

Fine Leak, Method 1014, Cond. A no yes

Gross Leak, Method 1014, Cond. C no yes

Gross Leak, Dip (1 x 1073) yes no
FINAL VISUAL INSPECTION

Method 2009 yes yes
Test methods are referenced to MIL-STD-883 as determined by MIL-PRF-38534.
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