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2:1 Input Voltage Range

60 Watts of Output Power

Board and Chassis Mount Models

800 VDC Input/Output Isolation

UL 1950 Approved

CSA 22.2 Approved

VDE / EN 60950 Approved

MTBF >600,000 Hours per MIL-HDBK-217F
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General Description
The 6000 series is a family of high power density, 60W single, dual and triple output DC/DC converters. This series utilizes a proprietary
topology, high frequency switching control circuits and innovative packaging to combine high power, high performance features and
economic pricing at no sacrifice to reliability. Standard features include a wide 2:1 input voltage range, efficiency as high as 87% and
continuous short circuit protection by input current limiting. Per MIL-HDBK-217F, the MTBF is over 600,000 hours (+25°C, ground
benign).

Twenty four models operate from wide (2:1) input voltage ranges of 9-18 VDC, 18-36 VDC and 36-72 VDC and provide tightly regulated
output combinations of 5, 12, 15, +£5, £12, £15, 5/+12 or 5/+15 VDC. High performance features include 1400 VDC input/output isolation,
an input & (Pi) filter to reduce reflected ripple current, output voltage accuracy of £1%, and a remote ON/OFF control input.

All models are packaged in a compact 4.56 x 3.60 x 0.75 inch metal case. Alternative pin-outs are offered, as well as a chassis mount
package with terminal strip connections. Operation is specified over wide operating temperature range of -30°C to +70°C.

Electrical Specifications

Input Specifications: £
IR HRYOIEAEE RANGE ... ...oveeeeeteerveerars See Model Selection Guide Temp. Coefficient Balance (w/Equal Loads) ......... 1% S
INOEHHCN ... ... m (Pi) Network Short Circuit Protection ... By Input Current Limiting
Reverse Polarity Input Protection ................... Internal Shunt Diode Over Voltage Protection....................c.cccwivies See Model Selection Guide
Short Gircuit Current Limit 150% of I, General Specifications:
Overvoltage Shutdown ............. .. 22 40 0r 76 VDC EfficiencyEsteatitiet v i o it See Model Selection Guide
Undervoltage Shutdown ........... ..8svne Dielectric Voltage Isolation (1 min.) ................ 1400 VDC, Min.
Reflected Ripple CUITent ......coooovvevvreveveerrn, 75 mA, Pk-Pk ISolationiResiStanCe i S 10°Q
Remote ON/OFF Control; SwitchingiErequencyl s 100 kHz, Min.
SUPPIVADN b s s snmiie oS i 5.5V or Open Circuit Environmental Specifications: :
SUPPIVIDEES Seesite it s i e s i 0VDCto 0.8VDC Operating Temperature Range (W/Heatsink) .......-30°C to +70°C Ambient
LogiclinputiReference - o s Negative (-) Input (+85°C Baseplate)
EagiciCompatibilityi e Siisies e b 0 TTL Open Gollector or Derating (See Figure 7) «.......cooovevvvvvveviisere, Linearly to 0% power
CMOS Open Drain @ +90°C Baseplate
Converter Standby Current .............occevvevnne. 32 mA, Max. ThermaliProtectionissie e ron s a s See Application Note
Output Specifications: Storage Temperature Range ... -50°C to +115°C
Voltage and Current Ratings ) ............cccoooo..... See Model Selection Guide Coplige s e s Free-air Gonvection or
Output Voltage Accuracy; Conduction
Single, Dual Qutput Models ..........cccouuenee. +1%, Max. EMI/BE [hee st oiinistes dapnron i Six-sided Continuous
Triple Output Models; Primary ..................... +1% (Adj to Zero) Shielded Metal Case
Auxiliarigs ................. +6%, Max. Physical Characteristics:

Voltage Adjustment Range (External Trim): Case Size (Without Heatsink) ...........ccccocene..o. 2.56 x 4.56 x 0.75 inches
Single, Dual Output Models ......................... 10%, Max. (65 x 115.8 x 19.0 mm)
Voltage Balance; Case Size (With Heatsink) ..........ocooorriernnen. 2.56 x 4.56 x 1.25 inches

Dual Output Models...........cccooevvvreerirccrinnnan. 2%, Max. (65 x 115.8 x 31.75 mm)

Triple Qutput Models ............ wreeeee. 2100 MV, Max. Case Material ........ccoooivocsiiis s COAted Copper
Ripple & Noise (20 MHz BW) ... 1% Pk-Pk of Vout Weight ... ... 14.0 0z (395g)
MinimIUniL oA F s e 10% of Full Load Shleldlng e cevereeeeeeneeennns OiX-sided, Continuous
Line Regulation; Shielding Connection (Case K)

Single Output ModelS .......ccevevevveveveeeeenee. +0.5%, Max. 12V, 24V Input Models .. v PIN 5 (- Input)

DnaloutputiModels; s SRR lEER S +1.0%, Max. 48V Input Models .. 3 <. Pin 1 (+ Input)

Triple Qutput Models; Primary ........ccccocevene. +).2%, Max. Shielding Connection (Case L} .. Pin7

Auxiliaries ................. #3.0%, Max. Reliability Specifications:

Load Regulation;
Single Qutput Models®® ............cc.oocevvvenaee, +0.5%, Max.

Dual Output Models® ...........c...ccoevererrenens +1.0%, Max.
Triple Output Models; Pr|mary""‘ : wveeer. H0.5%, Max.
Auxiliaries................. +2.0%, Max.

Temperature Coefficient @ FL........c...coveveeeee, +0.02%/°C, Max.

MTBF; Ground Benign, @ +25°C Ambient .......
Accessories:

Mounting Socket (Case K) .........cc.cccoc............ GD-S01

Mounting Socket (Case L) ..... CD-502

Heatsink (qca=5°C/W) ............. ..... GD-HSO01

Heatsink (0ca=3.5C/W) .c.oovrnrei CD-HS02

605,000 Hours

Specifications typical @ +25°C with nominal input voltage and under full output load condifions, unless otherwise noted. Specifications subject to change without nofice.
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6000 Series

60W DC/DC CONVERTERS (800) 554-1224
! : Fax (818) 889-8417
Model Selection Guide
S Input Output Effigi:;tcy S
NUmBer Troltage (VDC) Current (mA) \n;%t';acg)e Cu(:t]ant Uve(t;f ‘ggt}age @ (Amps)
Nominal Range No-Load Full-Load
6005512 12 9-18 45 5342 5 10.0 6.8 78 10
6012512 12 9-18 45 6500 12 5.0 15.0 77 10
6015512 12 9-18 45 6173 15 4.0 18.0 81 10
6005D12 12 9-18 45 5342 +5 5.0 6.8 78 10
6012D12 12 9-18 45 6500 +12 2.5 +15.0 T 10
6015D12 12 9-18 45 6410 15 2.0 +18.0 78 10
6005524 24 18- 36 34 2572 5 10.0 6.8 81 6
6012524 24 18- 36 34 3125 12 5.0 15.0 80 6
6015524 24 18- 36 34 3086 15 4.0 18.0 81 6
6005D24 24 18 - 36 40 2572 +5 5.0 +6.8 81 6
6012D24 24 18 - 36 45 3125 12 +2.5 +15.0 80 6
6015024 24 18 - 36 45 3086 15 +2.0 +18.0 81 6
6005548 48 36-72 32 1255 5 10.0 6.8 83 3
6012548 48 36-72 34 1543 12 5.0 15.0 81 3
6015548 48 36-72 34 1543 15 4.0 18.0 81 &
6005D48 48 36 -72 35 1255 15 +5.0 +6.8 83 3
6012D48 48 36 - 72 35 1488 12 +2.5 +15.0 84 2
6015048 48 36-72 35 1440 115 +2.0 +18.0 87 3
6005/12T12 12 9-18 45 6410 5/+12 6/+1.25 6.8/£15 78 10
6005/15T12 12 9-18 45 6410 515 6/£1.00 6.8/£18 78 10
6005/12T24 24 18 - 36 45 3010 5/+12 6/£1.25 6.8/115 83 6
6005/15T24 24 18 - 36 45 3010 5/+15 6/£1.00 6.8/+18 83 6
6005/12T48 48 36-72 34 1490 5412 6/+1.25 6.8/£15 84 3
6005/15T48 48 36-72 34 1490 5/£15 6/£1.00 6.8/£18 84 3
Specification Notes:
1. A Slow-blow fuse with a rating of 2X | max. is recommended in series with the jnput.
2. Minimum load requirement is 10% of FL.
Application Notes:
Thermal Characteristics:
The converter case ( baseplate) has a thermal resistance (gg) of 2.4°C/W (in- 25
ternally dissipated). The internal thermal protection circuit will be activated
above a case temperature of +85°C. Therefore, for proper operation and free e i R
air cooling, a heatsink is supplied with the converter. The he_atsink is perma- g = r.:_’;;g*gg'ﬁ:;;%?"i"* 8o, = 21°CW
nently mounted {sta_ndard model CD-HS01) to achieve an equivalent baseplate  © 0 Optonal ednk 0, = 10"
temperature. (See Figure 7, Note B). 5 0 Sterond Hootsink (Model CD-HS01) and
An optional heatsink with a lower thermal resistance (g, = 1.8°C/W) is avail- £ e Gl
able to extend the operating ambient temperature of the converter (See Figure  ©
7, Note C).
The application of forced air combined with the appropriate heatsink may im-
prove the thermal resistance of the heatsink-to-air junction by as much as an -
order of magnitude when compared to free-air convection cooling. 0 B A e
For example, a forced air flow of 400 LFM velocity will allow the converter to be Temperature [ °C Ambient)

operated at full output power at +70°C ambient (See Figure 7, Note D).

Figure 7: 6000 Series Temperature Derating Curves

: ez
For Easy Ordering Use _visa @

75




6000 Series

Application Notes Cont’d.:
Converter Synchronization:

External Trimming of Output:

To trim the output voltage DOWN, connect a 5%, '/, W resistor (Ry;) between the
+ (plus) output and trim pins of the converter. To trim the output voltage UF,
connecta 5%, '/,W resistor (R,,) between the - (minus) output and trim pins of
the converter. For UP/DOWN trimming capability, connect a 10k potentiom-
eter between the + (plus) and - (minus) pins, with the wiper arm connected to

Up to five (5) converters can be synchronized to the same clock frequency. The
converter with a slightly higher internal clock frequency becomes the master,
driving additional modules that have a slightly lower clock frequency.

— S — —_ __|
TS i § 1 T3 T3
| Sync Syne Syne Syne Syne
|
| #1 #2 #3 #4 #5
Master Slave Slave Slave Slave
Unit Unit ‘ Unit Unit Unit
Figure 4: Master/Slave Synchronization of Case K Converters
- > : !
? |
O R 2 o B e e EE o
| ®mc gnc Inc  nc B anc gne
| n Ot In Cut n Ot In Cut
#1 #2 #3 #4
WMaoster | Slove Slave Slave Slove
Uit [ Uit Unit | unit

| Unit

Figure 5: Master/Slave Synchronization of Case L Converters

Input Line Protection; Overvoltage and Reverse Voltage

Although the 6000 Series includes internal protection circuits, it's recommended
the user connect a Shottky type diode and a slow-blow fuse as shown below.

L ] L ]
Wire Size = No, 20 orNo. 2 2

INPUT —-"""‘--""'-..-""“'-—""‘—'_\ ,ID.
> ®

D, = IN62XX [or 1.5KExx) Motorola Serles Dicde. Diode must
be rated so as not to conduct until 110% of W, Max,

C, = Low ESR capaciior, 2 to 10 uF tantalum slectroltic or
Unitrode SMC 1004 or AVX SUPRA

Figure 2

Line / Load Regulation

36V

818 - 36V
18V

_ Vout
(Ripple)

LINE REGULATION

_ Vout
(Ripple)-

LOAD REGULATION 1/2FL TO FL

=

the trim pin.

The trim resistors/potentiometer can be connected at the converter output pins
or the load. However, if connected at the load, the resistance of the runs be-
comes part of the feedback network, improving load regulation. If the load is
some distance from the converter, the use of #20 gauge wire is recommended
to avoid excessive voltage drop due to circuit resistance.

+ Output

Rt,
(Down)

+ Output o ®
10 k2
Load M < b Load
Timpot
-Quiput 4 ™
Figure 6

External Clock Synchronization.
All models in the 6000 Series can be synchronized to an external clock by driving

the sync pin directly with an open collector - open drain (1TTL). The signal fre-

+Vin

DC/DC

Win

Edemal Clock 220 e, 5%

Tt Circut

Medal
S00E524

Oy = 100 RSV
(Mo Bechoatc)

st Creuit

EFFICIENCY %

]

-
&

quency must be 220 kHz, £5% (20% low, 80% high duty cycle).
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Input Pin
A
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2NTO00
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Figure 3
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Efficiency Vs Load
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ALLIARY
OUTHLT #1
+5V Prirnary Output
W CONDITIONS
- FBV = VjaL-FL
T) 5 AR 182 =N
o BV = 1BL-FL
~ S AN = 1/BL-FL
AILARY AL 2 = /4L
AT N> 10% AL
a0% 2
Vi rien. 5
P
0P 120%
va ] 34 L
LOAD OF 4+ PRIARY OUTRUT
OVPI20% g 3
A nom.
4 oao | 4
AUXILIARY
OUTRUT #1
+8V Primary Cutput
o L
CONDMIONS
- BV = VJBFL-FL
ALK 1 & 2 = FLBALANCED
- +5V = 1/aFL
e AU, 1 = 1j8L- 7L
AUKILARY AL 2 = ML
ol D NL > 10% FL
80% 3
"nom, [
OVP120% — (3
4 2 34 FL
LOAD OF +5V PRIMARY OUTPUT
&
-CVP 120% i
Nrom, 5
4 oa0% :
AUILARY
CUTPT #1
4 +5\ Primary Output
o
CONDITONS
_. ¢ HV=FL
By AT =M
4 T AUK. 2= 1j8L-FL
o 4BVeR
- 5) > A1 =N
AUKLARY St - -
ooy 7 AIX. 2= 1jBL-FL
St NL > 0% FL
&
'—\u'r\om. - e
-OVP 120% — T
174 72 34 FL

LOAD OF +5V PRIMARY QLUTPUT

Triple Output
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6000 Series

Case "L" Connection (Single Oufput)

1 Hme -Output Be .
=
2 -nput -Cups Fe . =
3 -nput +OvpUt 16
Bottorn View
& sinput +Output Té .
& +nput Serse 1ls .
& ONIOFF Confiol Tien 13 e
7 Cose +5anse 14 . .e
Casa "L* Connection (Dual Output]
e 1 Hmc Sene e .
Kay
2 Hnput Ouiput 9 .
« 3 dnput 5 Vi Common 18
ottorn View
» 4 +input Common 1] .
« 5 +input Common 1g -
» & ONIOFF Confrol Tirn 13 R
. 7 Cowm FOutpt 14 et
Case "L* Connecfion (Tiple Output)

» 1 5mc -5V Sense fe

o Koy

s 2 -Input -5V Output % 1 .
o 3 -nput +5V Cutput 1@ 0

Bottorn View

s 4 +input +E6V 5ense 14

e 5 +input Al CUlpAE1Z o

» & ONOFF Conbol E, & ECommon & .
e 7 Cose A Culpy) (B4 o

Casa "L" Conneclion (Dual Cufput)
Gerce Be .
5 -nput Oufput 9 .
4 Byne Cut Common 18
Bottorn View

3 ONOFF Control Commen 14 » .

2 §mcin Common 1. .

1 +input Tim 13 . " R

+Output 14 -
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6000 Series

Gase L Mechanical Configuration
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Case K Mechanical Configuration
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v
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Pin-0ut (Case K)
Pin Function Pin Function
i + Input 6 + Dutput
2 Sync IN 7 + Sense
3 ON/OFF Control ] Trim
4 Syne OUT 9 - Sanse
5 - Input 10 + Output

NOTES FOR CHASSIS OR FMME_ MOUNT MODELS:

1. The 6000 Series Converters are also offered with
terminal strips and without heatsink for chassis or
frame mounting. Pin-out is identical to Case L.

2. Heatsinking is accomplished through the mounting
and contact of the converter to the metal frame or
chassis of the system.

3. Forthis reason the bottom of the module is equipped
with four (4) #4-40 size, .145" deep threaded in-
serts as shown in the mechanical configuration.

4. Heatsinks are also available for optional use.
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Notes: 1. All dimensions are typical in Inches

2. 4 gach Mounting inserts: 4-40 x 0.15 Deep

(MM)

(3.8)

Pin-0ut (Case
Outputs

Pin | Single Output | Dual Output | Triple Output
1 Sync Sync Sync

B - Input - Input - Input

3 - Input = Input - Input

4 + Input + Input + Input

5 + Input + Input + Input

§ | ONIOFF Control | ON/OFF Control | ON/OFF Control
7 Case Case Case

8 - Output - Sense - 5V Sense

g - Qutput - Qutput - 5V Output
10 + Dutput Common + 5V Qutput
11 + Output Common + 5V Sense
12 - Sense Comman = Aux Qutput
13 Trim Trim A Common
14 +Sense + Output + Aux Qutput

3. All Pins are: 0.040 + 0.003 Diameter, Gold Plated Brass Alloy, except Case K pins 6

(1.0 0.08)

and 10 are: 0.080 £ 0.003 Diameter, Gold Plated Brass Alloy.

(2.0£0.008)

4. Case Lis keyed between;
5. Itis recommendedi
with the input. 2

048 (1215 > -
A
1
2
200 2
1503} « 3
]
¥ &
0.25(8.4) 7
¥
02811 »
A
Y
i
1.06
[26.5) 0.750
EAT]
¥ ¥
A
r'y
2.54 200
4500 (50.8
v
camn
r
A
008 (154 - -

-«

rﬁmz

360 [91.44)

TOR VIEW

SIDE VEW

BOTTOM VIEW

335 (85.1)

456 [115.8)

ORI

to avoid improper insertion and connection.
yith a rating of 2 x I, max. be put in series

Mount Models:
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Accessories:

0.070
.78

HEAT SINK 6 ca =5°C/W
PART NUMBER: CD-HS01

A
050
namn
k4
> <4 0EED
35 {85,
375 95.25)
> 0.20(50]
v
r'y
A
200 240
150.8) 1&1.0
-
¥
» Y
.15 DA Typ
3.8
A
0074
0.088 [1.88)
[2.28)
h 4
0022
LB R (2

0,143 (3.63) Socket 0.040 (1.0) DA

Ordering Information

HEAT SINK 8 ca = 3.5°C /W
PART NUMBER: CD-HS02

0.15 DA Ty
(28]
7 i
A
"
2,00 2.40 176
[50.8) 160.9] (44.7]
¥
¥
v
“ - -
3.3585.00
0.625
nss
460(114.8)
0.080
0,054
.37) [2.03)
4o
A v
0185
(4.700
v A
v
0.037
oy P - >
0.046 [1.18]
L] L
012 (3.04) 0271 [5.88)
< >

0.437 (11.7)

—

Case “K” Madels:

With standard Heat Sink Model CD-HS01, add the letter K at the end
of the part number.

Example: 6005524K

With optional Heat Sink Model CD-HS02, add the letter K and 2 at the
end of the part number. ;
Example: 6005524K2

. Case “L” Models:
. With standard Heat Sink Model CD-HS01, add the letter L at the end

of the part number.

Example: 6005824L or 6005/15T12L

With optional Heat Sink Model CD-HS02, add the letter L and 2 at the
end of the part number.

Example: 600552412 or 6005/15T12L2

All 6000 Series converters are supplied with the standard Heat Sink Model CD-HS01 with g, = 5°C / W, except the chassis mount maodels.

An optional Heat Sink Model CD-HS02 with g, = 3.5°C / W is also available at a slight additional cost.

A.
i

C. Chassis Mount Models
Add the letter C at the end of standard part number.
Example: 6005524LC or 6005/15T12LC

D. Accessories:

1. Heat Sinks:
CD-HS01; q,,=5°C/W
CD-HS02; q,,=35°C/W

2. Sockets:
For installation and/or removal from PCB
CD-KS02; Socket Kit and mounting screws for Case K
CD-KS01; Socket Kit and mounting screws for Case L

0.94
(235

0210
[5.54)
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