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MH Series, 50 - 400WW

DC-DC CONVERTERS

Input Ranges :
9-75VDC

Output Voltage:
Single Output
12V - 48V
Dual Output
+5.0V/+12V
+5.0V/+15V
Triple Output
+5.0V/£12V;
+5.0V/4£LSY,

Output Power:
100- 300 w

FEATURES
General:
* Small footprint : 3.0” x 3.0”

* High output power : to 300 watts

* Wide input range : 10-75Vdc
* Open frame or encapsulated
* Integral PCB transformer

* High conversion efficiency to 93%

* Line regulation to £0.1%

* Load regulation to £0.5%

+ Fixed operating frequency

Protection:

* Output over-voltage protection

* Output over-load protection

* Hiccup mode short circuit
protection

» Over-temperature protection

* Input under-voltage lock-out

* Input over-voltage shut-down

Control:

* Enable (On/Off) Control

* Output Voltage Trim

Isolation:

+ Isolation Voltage > 500V
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MH series is a family of high power density, high efficiency, and high reliability
DC-DC Converters. It provides up to 300W output in a 3.0” x 3.0” footprint. The
wide input range (2:1 & 3:1) is ideal for battery or unregulated input applications.
Integral PCB transformer / inductor is used for all models in this series. This new
design technique has greatly improved the magnetic coupling, reduced switching
spike and provided performance consistency. It also streamlines the production
process by completely eliminating the hand-wind magnetic assembly process from
production lines.

MH series provides the most extensive protection to safeguard both the power
converter and the load. It includes output over-voltage protection, over-current
protection, hiccup mode indefinite short circuit protection, under-voltage lockout
and over-temperature protection. Over-current inception point is set at about 115%
of rated load. Hiccup mode cycles for 28mSec periods with 3mSec on and 25mSec
off. Over-temperature shutdown, activated at +105°C of board temperature, will
recover when the temperature falls below +95°C.

MH series features low output noise, very tight line and load regulation, and high
efficiency. No external capacitor requirement for normal operation.

TABLE OF CONTANTS :

General SPECIfICALIONS .......cvecvieieriieieeii ettt sttt et ereeseeseeseeseenseens
SINGIE OULPUL ...ttt ettt ettt e et este e steesaesseesbesseensenssensenseensennns
DUAL OULPUL ..ttt ettt et e et a e steessesseessesnnessesssensesssensans
TEIPIE OULPUL ..ttt ettt e st et e e b e teesseeseesseesaensessnesesnnes 12

MH Series

Rev. Jan. 28, 2008 Pg. 1 of 15



AR MH Series, 50 - 400W

DC-DC CONVERTERS

1. Absolute Maximum Ratings
Stresses in excess of the absolute maximum ratings can cause performance degradation, adversely effect longterm reliability,
and cause permanent damage to the device.

Parameter Voltage Ran
Input Voltage

12 -0.3 22 Vdc
24 -0.3 38 Vdc
Continuous 48 -0.3 78 Vdc
30 -0.3 32 Vdc
60 -0.3 62 Vdc
12 -0.3 24 Vdc
. 24 -0.3 40 Vdc
Transient 48 03 80 Vde
(100mSec.) 30 0.3 34 Vde
60 -0.3 64 Vdc

Operating Temperature All models, base plate temperature -40 +105 °C

Storage Temperature Ambient -55 +125 °C
Isolation Voltage Input to Output +2000 Vdc

2. Input Specifications

Parameter Conditions / Description | Min | Nom | Max | Units
Input Voltage
12 10 12 20 Vdc
24 18 24 36 Vdc
Voltage Range 48 36 48 75 Vde
(Continuous) 30 10 24 32 Vde
60 20 48 60 Vdc
Under-Voltage Lockout (UVLO)
12 9.7 Vdc
Turn-On Threshold 24 17 Vde
. 48 35 Vdc
(Ramping Up) 30 9.7 Vde
60 17 Vdc
12 9.7 Vdc
Turn-Off Threshold 24 16 Vde
. 48 33 Vdc
(Ramping Down) 30 92 Vde
60 16 Vdc

3. Enable (On-Off Control)

Parameter Conditions / Description

Enable Pin

Open Circuit Voltage 10 Vdc

Source Current 1 mA
Positive Logic Standard

On-Control Logic High or Floating 2.5 10 Vdc

Off-Control -0.5 1.8 Vdc
Negative Logic Optional (Please add Suffix N)

On-Control -0.5 1.8 Vdc

Off-Control Logic High or Floating 2.5 10 Vdc
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AR MH Series, 50 - 400W

DC-DC CONVERTERS

4. Output Specifications

Parameter Conditions / Description

Voltage Accuracy Please see table %
Output Current Please see table Adc
Start-Up Time 150 mSec.
Output Trim +5 % Vout
Over Voltage Protection 120 %Vdc
Line Regulation +0.1 % Vout
Load Regulation +0.5 % Vout
Transient Respoonse 50% =+ 25% step load change 400 uSec.
Ripple & Noise Please see table mVp-p
Switching Frequency 250 KHz

5. Output Trim

Parameter Conditions / Description
Negative Trim Standard
Trim Up Trim Pin to (-)Vout 5 %Vdc
Trim Down Trim Pin to (+)Vout 5 %Vdc
Positive Trim Not Available

*Trim pin can be left floating if not used

6. Environmental and Mechanical Specifications

Parameter Conditions / Description | Min | Nom | Max |

Operating Temperature PCB Temperature

Standard -25 +105 °C

Extended Optional - (Please add Suffix C) -55 +105 °C
Storage Temperature -55 +125 °C
Temperature Coefficient +0.02 %/°C
Shock Halfsine wave, 3 axes 50 g
Sinusoidal Vibration GR-63-CORE, Section 5.4.2 1 g
Humidity Relative Humidity, Non-Condensing 95 %R.H.
Weight

PC Board Mount 6.4(180) Oz(g)

Chassis Mount 7.7(218) Oz(g)
MTBF (calculated) Bellcore TR-NWT-000332 method 1 - parts count 1 MHrs

7. Isolation Specifications

Parameter Conditions / Description | Min | Nom | Max |
Isolation Voltage Input to Output 500 Vdc
I/0 to Case 500 Vdc
Isolation Resistance Input to Output 10 MQ
Isolation Capacitance Input to Output 3 nF
8. Protections
Parameter Conditions / Description Min | Nom | Max | Units

Over-Load Protection

Type Current-Mode, Pulse by Pulse Current Limit

Threshold % Rated Load \ 120 %
Short-Circuit Protection

Type Hiccup Mode, Non-Latching, Auto-Recovery

Threshold Short-Circuit Resistance \ 65 mQ
Over-Temperature Protection

Type Non-Latching, Auto-Recovery

Threshold PCB Temperature 105 °C

Hysteresis 15 °C
Over-Voltage Protection

Type Auxiliary Feedback Loop Control

Set-Point \ 120 | %Vout
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DC-DC CONVERTERS

™

MH Series, Single Output 1 0 0—4 0 0 W

BLOCK DIAGRAM
(+)Vin | 1 YV I Y | 8 | (+)Vout
(+)Vil’1 2 1 §
Sl Te —
pt—
(-)Vin | 4 3
(-)Vin | 5 | (7] (-)Vout
Undervoltage
Lockout Over-Voltage
| WM ; Olp%p Protection i
*Enable [3] ggﬁ?}l& — Controller <S soraion ‘JI" Ar%&(i)f%er E@ Trim*
| Tndefinit Opvetr-LtQad
Over-Temp. ndennite, rotection
Protection Sll,l?g%égltrig‘ﬁlt

*Enable & Trim pin can be left floating if not used.

Product Numbering System & Selection Guide

60

MH | 150

S

TS

Series Output No Input Voltage Output .

No. Power Output Range Voltage Qi

MH 100 : | 100W S:|Single || 12:]10-20V || 12:| 12V C : | Extended Temp.
150 : | 150W 24:|18-36V || 15:| 15V || MC :| Encapsulated
200 : | 200W 48 : | 36-75V || 24:| 24V N :| Negative Enable
300 : | 300W 30:|10-32V || 28:| 28V || TS : | Chassis Mount
400 : | 400W 60:|20-60V || 48:| 48V
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™
DC-DC CONVERTERS

MH Series, Single Output 1 0 0—4 0 0 W

Open Frame (Standard) (%-28‘2‘) > 0.44
017 | I 2.50 . —>(11.2)
(4.32) (63.5) e
‘ 0.17 (4.32) @, 4 PLACES.
e &
0.750 [ _Vin(- o
(19.05) ® 5-Vin(-) v Ren -
(8252)’* @ 4 - Vll’l(-) - 7 @ ] ;I
%Sﬁg 0 {4 3-Enable — — — 8 @ .
=, V Out ]
375 ;
(9523 # 2-Vin(¥) - i
0.750 [ _ Vi i - | u
(19.05) & 1-Vin(+) Trim -10 & 5
, 1. Pin 3 is 0.040” (1.0mm) dia.
i 2. All other pins are 0.060” (1.52mm) dia. with
S~ 0.085”(2.16mm) dia standoff shoulders.
Y N

* Pins 6, 9 will be added on next revision and will be
connected internally to pins 7 and 8 respectively.
(Please make provisions on your design)

Encapsulated (Optional, MC Suffix)

B 3.00 L 3.00 o
(76.2) (76.2)
0.25 2.50 R 0.25 2.50 N
6.4y (63.5) 64 IS (63.5)
A A
[ ] [ ]
& 5-Vin(-) — 5 @ Vin(-) — @ *6
V Rtn I . ] VRin| )
& 4-Vin() 7% || | 4 dp)| vint —A 7
8128 3 - Enabl 2iz S ' ' '
sdag Lo ditme  _ge |228  S29F || 3 @ Enable — @ 8
N V Out 5" T ) Vout| )
@ 2-Vin(¥) L l 2 @ Vin(+) — % *9
[ ] [ ]
& 1-Vin() Trim - 10 & 1 ()| vineh Tim () 10
[ ] [ ]
.,:,_\ @ 1. Pin 3 is 0.040” (1.0mm) dia. @ .,:,.\ @ O O @
Pt 2. All other pins are 0.060” (1.52mm) dia. o
(=g v ©=

T * Pins 6, 9 will be added on next revision and will be

connected internally to pins 7 and 8 respectively.
(Please make provisions on your design)

I

0.5) ><

0.53
t<(13.5)>|
max
0.020

et

Encapsulated (MC Suffix)

1
|
|

nl
"™\__ #4-40 TAP, 4 PLACES.
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MH

Chassis Mount (Optional, TS Suffix)

* Pins 6, 9 will be connected intternally to
pins 7 and 8 respectively on next revision

—

1

0.97

€«—— (25) ——>» —>

max.

|| Chassis Mount (TS Suffix)

Series

“_ #4-40 TAP, 4 PLACES.
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NM MH Series, Single Output 1 0 0—4 0 0 W

DC-DC CONVERTERS

INPUT OUTPUT Over
ippl i . b
Del:iagllllga‘:or vIL OVP | Power Set Ty currat () Kibple ¢ Noke ovp Csll:’gfl:t Sh’Il‘letl:l](l)]wn (];:;: )
in % %* i o . .

(Range) (On/Off) | (Max) | (Watts) Point Min. Max. Min. Max. |Peak-Peak| R.M.S. Protection /Recover MODEL NO.
12V 11.8 12.2 0.8 8.4 80mV 15mV 15V 88% | MH100S1212
15V 14.8 152 0.6 6.7 100mV 20mV 18V 88% | MH100S1215

100 24V 23.8 24.2 0.4 42 150mV 30mV 28V +105/+95°C | 90% | MH100S1224
28V 27.5 28.5 0.3 3.6 180mV 40mV 33v 90% | MH100S1228
48V 47.0 49.0 0.2 2.1 300mV 60mV 57V 90% | MH100S1248
12V 11.8 12.2 1.2 12.5 80mV 15mV 15V 88% | MH150S81212
15V 14.8 15.2 1.0 10.0 100mV 20mV 18V 88% | MH15081215

150 24V 23.8 24.2 0.6 6.3 150mV 30mV 28V +105/+95°C | 90% | MH150S1224
28V 27.5 28.5 0.5 54 180mV 40mV 33V 90% | MH15081228

12 9.8V/ 2V 48V 47.0 49.0 0.3 32 300mV 60mV 57V 90% | MH150S1248

(10 - 20) 9.5V 12V 11.8 12.2 0.1 16.7 80mV 15mV 15V 88% | MH200S1212
15V 14.8 152 1.3 134 100mV 20mV 18V 89% | MH200S1215

200 24V 23.8 24.2 0.8 8.4 150mV 30mV 28V +100/+90°C | 90% | MH200S1224
28V 27.5 28.5 0.7 7.2 180mV 40mV 33v 90% | MH200S1228
48V 47.0 49.0 0.4 42 300mV 60mV 57V 90% | MH200S1248
12V 11.8 12.2 0.1 25 80mV 15mV 15V 88% | MH300S1212
15V 14.8 15.2 0.1 20 100mV 20mV 18V 90% | MH30081215

300 24V 23.8 24.2 1.2 12.5 150mV 30mV 28V +95/+85°C | 90% | MH300S1224
28V 27.5 28.5 1.0 10.8 180mV 40mV 33v 90% | MH300S1228
48V 47.0 49.0 0.6 6.3 300mV 60mV 57V 90% | MH300S1248
12V 11.8 12.2 0.8 8.4 80mV 15mV 15V 87% | MH100S3012
15V 14.8 152 0.6 6.7 100mV 20mV 18V 87% | MH100S3015

100 24V 23.8 24.2 0.4 42 150mV 30mV 28V +105/495°C | 88% | MH100S3024
28V 27.5 28.5 0.3 3.6 180mV 40mV 33v 88% | MH100S3028
48V 47.0 49.0 0.2 2.1 300mV 60mV 57V 88% | MH100S3048
12V 11.8 12.2 1.2 12.5 80mV 15mV 15V 87% | MH15083012
15V 14.8 15.2 1.0 10.0 100mV 20mV 18V 87% | MH15083015

150 24V 23.8 24.2 0.6 6.3 150mV 30mV 28V +105/495°C | 88% | MH15083024
28V 27.5 28.5 0.5 54 180mV 40mV 33V 88% | MH150S3028

30 9.8V/ 34y 48V 47.0 49.0 0.3 3.2 300mV 60mV 57V 88% | MH150S3048

(10 -32) 9.5V 12V 11.8 12.2 0.8 16.7 80mV 15mV 15V 87% | MH200S83015
15V 14.8 152 1.3 134 100mV 20mV 18V Hiccup 87% | MH200S83015

200 24V 23.8 24.2 0.8 8.4 150mV 30mV 28V Mode +100/+90°C | 88% | MH200S3024
28V 27.5 28.5 0.7 7.2 180mV 40mV 33v Indefinite 88% | MH200S3028
48V 47.0 49.0 0.4 42 300mV 60mV 57V 88% | MH200S3048
12V 11.8 12.2 0.1 25 80mV 15mV 15V 86% | MH300S1212
15V 14.8 15.2 0.1 20 100mV 20mV 18V 86% | MH300S1215

300 24V 23.8 242 1.2 12.5 150mV 30mV 28V +95/+85°C | 88% | MH300S3024
28V 27.5 28.5 1.0 10.8 180mV 40mV 33V 88% | MH300S3028
48V 47.0 49.0 0.6 6.3 300mV 60mV 57V 88% | MH300S3048
12V 11.8 12.2 0.8 8.4 80mV 15mV 15V 88% | MH100S2412
15V 14.8 152 0.6 6.7 100mV 20mV 18V 88% | MH100S2415

100 24V 23.8 24.2 0.4 42 150mV 30mV 28V +105/+95°C | 90% | MH100S2424
28V 27.5 28.5 0.3 3.6 180mV 40mV 33v 90% | MH100S2428
48V 47.0 49.0 0.2 2.1 300mV 60mV 57V 90% | MH100S2448
12V 11.8 12.2 1.2 12.5 80mV 15mV 15V 88% | MH150S2412
15V 14.8 15.2 1.0 10.0 100mV 20mV 18V 88% | MH150S2415

150 24V 23.8 24.2 0.6 6.3 150mV 30mV 28V +105/+95°C | 90% | MH150S2424
28V 27.5 28.5 0.5 5.4 180mV 40mV 33v 90% | MH15082428
48V 47.0 49.0 0.3 32 300mV 60mV 57V 90% | MH15082448
12V 11.8 12.2 0.1 16.7 80mV 15mV 15V 90% | MH200S2412

24 17.7v/ 15V 14.8 152 1.3 134 100mV 20mV 18V 90% | MH200S2415
(18 - 36) 17' sy 38V 200 24V 23.8 24.2 0.8 8.4 150mV 30mV 28V +100/+90°C | 92% | MH200S2424
: 28V 27.5 28.5 0.7 7.2 180mV 40mV 33v 92% | MH200S2428

48V 47.0 49.0 0.4 42 300mV 60mV 57V 92% | MH200S2448

12V 11.8 12.2 0.1 25 80mV 15mV 15V 92% | MH30081212

15V 14.8 15.2 0.1 20 100mV 20mV 18V 92% | MH30081215

300 24V 23.8 24.2 1.2 12.5 150mV 30mV 28V +95/+85°C | 94% | MH300S1224
28V 27.5 28.5 1.0 10.8 180mV 40mV 33v 92% | MH300S1228
48V 47.0 49.0 0.6 6.3 300mV 60mV 57V 92% | MH300S1248
12V 11.8 12.2 0.1 33 80mV 15mV 15V 92% | MH40082412
15V 14.8 152 0.1 27 100mV 20mV 18V 92% | MH400S2415

400 24V 23.8 24.2 1.2 16.7 150mV 30mV 28V +95/+85°C | 94% | MH400S2424
28V 27.5 28.5 1.0 14.3 180mV 40mV 33v 92% | MH400S2428
48V 47.0 49.0 0.6 8.3 300mV 60mV 57V 92% | MH400S2448

* Combined Line & Load Regulation (Low Line to High Line & Min. Load to Full Load) 1
ontinued on Next Page
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NM MH Series, Single Output 1 0 0—4 0 0 W

DC-DC CONVERTERS

(Continued from Previous Page )

INPUT OUTPUT Over
Desigrior | UVL | OVP | Power |—c ormsely — cumnt@  Jwpepfone 0 short | BER | O
(Range) (On/Off) | (Max) | (Watts) Point Min. Max. Min. Max. |Peak-Peak| R.M.S. Protection /Recover MODEL NO.
12V 11.8 122 0.8 8.4 80mV 15mvV_ | 15V 90% | MH100S4812
15V | 148 15.2 0.6 6.7 100mvV | 20mvV | 18V 90% | MH10084815
100 24V | 238 | 242 04 42 150mV_| 30mvV | 28V +105/+95°C | 92% | MH100S4824
28V | 275 | 285 0.3 3.6 180mV | 40mV | 33V 92% | MH100S4828
48V | 470 | 49.0 0.2 2.1 300mV | 60mV | 57V 92% | MH100S4848
12V 11.8 122 1.2 125 80mV 15mv_ | 15V 90% | MH150S4812
15V | 148 15.2 1.0 100 | 100mV | 20mV | 18V 90% | MH15084815
150 24V | 238 | 242 0.6 6.3 150mV_| 30mV | 28V +105/+95°C | 92% | MH15054824
28V | 275 | 285 0.5 54 180mV_| 40mV | 33V 92% | MH15084828
48V | 470 | 49.0 0.3 32 300mV_| 60mV | 57V 93% | MH15084848
12V 11.8 122 0.8 16.7 80mV 15mvV_ | 15V 90% | MH200S4812
- 15V | 148 15.2 13 134 | 100mV | 20mV | 18V 90% | MH20084815
Gors) |3VAV| TSV 200 24V | 238 | 242 0.8 34 150mV_| 30mvV | 28V +100/490°C | 92% | MH200S4824
28V | 275 | 285 0.7 72 180mV | 40mV | 33V 92% | MH20084828
48V | 470 | 49.0 04 42 300mV | 60mV | 57V 92% | MH200S4848
12V 11.8 122 0.1 25 80mV 15mvV_ | 15V 90% | MH300S4812
15V | 148 15.2 0.1 20 100mV | 20mvV_ | 18V 90% | MH30084815
300 24V | 238 | 242 1.2 125 | 150mV | 30mV | 28V +95/+85°C | 90% | MH300S4824
28V | 275 | 285 1.0 108 | 180mV | 40mV | 33V 90% | MH300S4828
48V | 470 | 49.0 0.6 6.3 300mV_| 60mV | 57V 90% | MH300S4848
12V 11.8 122 0.1 33 80mV 15mvV_ | 15V 92% | MH400S4812
15V | 148 15.2 0.1 27 100mvV | 20mvV | 18V 92% | MH40084815
400 24V | 238 | 242 12 167 | 150mV | 30mV | 28V +95/+85°C | 94% | MH400S4824
28V | 275 | 285 1.0 143 | 180mV | 40mV | 33V i 94% | MH400S4828
48V | 470 | 49.0 0.6 8.3 300mV | 60mV | 57V 1\14003? 94% | MH400S4848
12V 11.8 122 0.8 8.4 80mV BSmv_ 15V | S 88% | MH100S6012
15V | 148 15.2 0.6 6.7 100mvV | 20mvV | 18V 88% | MH100S6015
100 24V | 238 | 242 04 42 150mV_| 30mvV | 28V +105/495°C | 90% | MH100S6024
28V | 275 | 285 0.3 3.6 180mV | 40mV | 33V 90% | MH100S6028
48V | 470 | 49.0 0.2 2.1 300mV | 60mV | 57V 90% | MH100S6048
12V 1.8 122 1.2 125 80mV 15mvV_ | 15V 38% | MHI150S6012
15V | 148 15.2 1.0 100 | 100mV | 20mV | 18V 38% | MH15086015
150 24V | 238 | 242 0.6 6.3 150mV_| 30mV | 28V +105/+95°C | 90% | MH150S6024
28V | 275 | 285 0.5 54 180mV_| 40mV | 33V 90% | MH15086028
48V | 470 | 49.0 0.3 32 300mV_| 60mV | 57V 90% | MH15086048
12V 11.8 122 0.8 16.7 30mV 15mvV_ | 15V 88% | MH200S6012
6 N 15V | 148 15.2 13 134 | 100mV | 20mV | 18V 88% | MH200S6015
) sy | 62V 200 24V | 238 | 242 0.8 84 150mV_| 30mvV | 28V +100/+90°C | 90% | MH200S6024
28V | 275 | 285 0.7 72 180mV | 40mV | 33V 90% | MH20086028
48V | 470 | 49.0 04 42 300mV | 60mV | 57V 90% | MH200S6048
12V 1.8 122 0.1 25 80mV 15mvV_ | 15V 88% | MH300S6012
15V | 148 152 0.1 20 100mV | 20mvV | 18V 88% | MH300S6015
300 24V | 238 | 242 1.2 125 | 150mV | 30mV | 28V +95/+85°C | 90% | MH300S6024
28V | 275 | 285 1.0 108 | 180mV | 40mV | 33V 90% | MH300S6028
48V | 470 | 49.0 0.6 6.3 300mV_| 60mV | 57V 90% | MH300S6048
12V 11.8 122 0.1 33 80mV 15mvV_ | 15V 88% | MH400S6012
15V | 148 15.2 0.1 27 100mvV | 20mvV | 18V 88% | MH400S6015
400 24V | 238 | 242 12 167 | 150mV | 30mV | 28V +95/+85°C | 92% | MH400S6024
28V | 275 | 285 1.0 143 | 180mV | 40mV | 33V 92% | MH40086028
48V | 470 | 49.0 0.6 8.3 300mV_ | 60mV | 57V 92% | MH400S6048

* Combined Line & Load Regulation (Low Line to High Line & Min. Load to Full Load)
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NM MH Series, Single Output 1 0 0—4 0 0 4

DC-DC CONVERTERS

Efficiency Curves
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NM MH Series, Dual Output 5 0 & 75 W

DC-DC CONVERTERS

INPUT Over
Nominal | UVLO | Power Voltage (V) Current (A) Ripple & Noise G Short Temp. EFF.
(Range) (o) (Watt) # post | Min* | Max* | # | Min. | Max. | Peak-Peak| RMS. | (V) | protection| oot | )|\ opEL NoO.
+ + + + + + +
MESES B e o s
oy 9703 S PV e o Do e ony Do ] i b
e IV e 2l Sy e s el it
+15V [ #V2 | +15.0V | 1145V | 155V | +12 | +0.05 | +2.5 | 120mv | 30mv | 86% | MH75D1205+15
+ + + + + + +
MESEE Bt e o
i | 116 [ v [ eis Tias Tatss T2 oot i iy [y ] il it
e IVl e s el it
+15V [ +V2 | 150V | +145V | +155V | +12 [+0.01] +1.0 | 120mV | 30mv | _ 88% | MHT5D2405+15
+ + + + + + +
MESEE B e o
iy | sy v vl elso Pates Lo oot oL it ony | e | g |0
ow 2V e [z o ey e ) e
+15V [ #V2 | +15.0V | 1145V | 155V | +12 | 0.0 | +1.0 | 120mv | 30mvV | 88% | MH75D4805+15
+ + + + + + +
SR e B o
o 27ms 1 P o m———
e IV I e 2l e s el bt
+15V [ +V2 | 150V | +145V | +155V | +12 [+0.01] +1.0 | 120mV | 30mvV | 86% | MHTSD24W05+15
+ + + + + + +
MESEE B e o o
(3% | e [ v v eiso vias et T frat o Y Sy il ot
e IV I el e s il it
+15V [ +V2 | 150V | +145V | +155V | +12 [+0.01] +1.0 | 120mV | 30mv | _ 88% | MHTSDASW05+12

* Combined Line & Load (Low Line to High Line, Min. Load to Full Load)

Product Numbering System & Selection Guide

MH] 50 D 24 05 +12 |MC

Series Output No Input V1 V2/V3 Obtions
No. Power Output Voltag Output Output P
MH 50: | SO0W D : | Dual 12: | 10-20V 05: | 5.0V +12 | +12V C: | -55°C Operation
75: | 15W 24: | 18-36V +15:| +15V MC : | Metal Case
48 : | 36-75V TS : | Terminal Strip
24W: | 10-36V
48W : | 20-75V
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NM MH Series, Dual Output 5 0 & 75 W

DC-DC CONVERTERS

BLOCK DIAGRAM
Regulator for +12Vout only
(+)Vin [3 ] rm : w1 R (H)V2
éo T 6] N.C.
— AT
T w 9] (+)V1
(-)Vin [ 2| : 1 [8]Com
Undervoltage
Lockout Over-Voltage
| WM ! Olpgo Protection
*Enable [ 1 —— ggggloel — Controller <8 e . Ag&%er—ﬁ(ﬂ Trim*
' odefint Pt
Over-Temp. nachinite. rotection
Protection | | Short-clrcuit
*Enable & Trim pin can be left floating if not used.
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NM MH Series, Dual Output 5 0 & 75 W

DC-DC CONVERTERS

Open Frame (Standard) 5 284 ~
< (72.14) >

0.17 250 _

@32 > < (63.5) >

A

N & e

®_0.17 (4.32) @, 4 PLACES.

Z

o

o
L

@ 4-Vin(-) (HV2-7 &

nia
P b
< . e
§§ %g,,@J-V@(t), . Com-8 & ,E%g
~ N2 N~
<5
& 2-NC. (HV1-9 &

—

— 1 - Enable Trim - 10—

AL@ @ @

1. All pins are 0.060” (1.52mm) dia. with
0.085” (2.16mm) dia. standoff shoulders.
2. Tolerances: x.xx in.+0.01 in. (0.25 mm)

X.xxX in. £0.005 in. (0.13 mm) | & 0.15

H H (3.8)
0.35 op
89) [ [ 1 [ 1 . r
max T [=— [J[ [ T T[] LI 7
A
Encapsulated (Optional, MC Suffix) Chassis Mount (Optional, TS Suffix)
3.00 3.00
< (76.2) (76.2)
(06"245)% (2'35.(5)) > (%?f) >« (2'35.(5))
Y
e @ O® O X%
N.C.-6 & 5 @ N.C. N.C. @ 6
4 4-Vin(-) HV2-7 @& T 4 @ Vin(-) (+)V2 @ 7
Qua - - ﬁ § QA I I . : I
sdfgfbe ™ Com-8 4 |£22 2243 || 3 D) vine) com | 8
@ 2-NC. HVI-9 @ I 2 @ N.C. (+V1 % 9
4 1 - Enable Trim- 10 & 1 @ Enable Trim @ 10
@ @ 1D O X0
[ All pins are 0.060” (1.52mm) dia. o
y OTV 4 OTV
0.060
(1.52) >L<— T (H ’—ﬁ
- i ;
O ‘ 28| i . :
4w 3| k Encapsulated (MC Suffix) | l i Chassis Mount (TS Suffix) |
'R I | i ;
‘ \

0l
"™\__ #4-40 TAP, 4 PLACES. "™_ #4-40 TAP, 4 PLACES.
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L] L]
| NM MH Series, Triple Output 5 0 & 75 W
DC-DC CONVERTERS
INPUT OUTPUT Over
Nominal | UVLO | Power Voltage (V) Current (A) Ripple & Noise G Short Temp. EFF.
(Range) oot (Watt) # Pﬁ‘i’l‘" Min* | Max.* | # | Min. | Max. | Peak-Peak | RM.S. | (V) | pSircuit S/;ttci‘;v:r" (typ.) T R
+sy | VL[ 500 | 490 | 4510 | +11 | +1.0 | +60 | 75mV_| 15mV | 59
oy V2] #1200 [ 1170 | 41220 | 12 [50.05| +1.0 | 100mV_| 25mV 84% | MH50T1205-12
sow V3 | -12.00 | -11.70 | -12.20 | +13 | 0.05| -1.0 | 100mV | 25mV
+5y | *VL[ +5.00 | +490 | +5.10 | +I1 | +1.0 [ +60 | 75mV_| 15mV | 59
L5y V2| #1500 [ 1450 | #1550 | 12 [+0.05] +1.0 | 120mV_| 30mV 86% | MH50T1205-15
2|y V3 | -15.00 | -14.50 | -15.50 | +13 | -0.05 | -1.0 | 120mV | 30mV
(10-20y | 27 rsy | VL[ +5.00V [ 4490V [ 510V | AL [ +1.0 [ +80 | 75mv_| I5smV | 59
oy V2120V [ 1170 | #1220 | 12 [+0.01] 42,0 | 100mV_| 25mV 84% | MH75T1205-12
Jsw V3 | <120V | -11.70 | -12.20 | +13 | -0.01 | 2.0 | 100mV | 25mV
+5y | *VL [ #5.00V [ +490V [ 4510V | +11 | +1.0 [ +50 | 75mV_| 15mV | 59
L5y V2150V [F145V 15,5V | 2 [+0.05] 42,5 | 120mV_| 30mV 86% | MH75T1205-15
V3 | -15.0V | -14.5V | <155V | +13 | -0.05 | 2.5 | 120mV | 30mV
tsy | VL[ 500 | 490 | 4510 | +11 | +1.0 | +60 | 75mV_| 15mV | 59
ooy V2] 20 1170 | 41220 | 12 [+0.01] 410 | 100mV | 25mV 86% | MH50T2405-12
sow V3 | <120 | -11.70 | -12.20 | +13 | 0.01 | -1.0 | 100mV | 25mV
+ay | VL[ 500 | 490 | +5.10 | +11 | +1.0 [ +50 | 75mV_| 15mV | 59
sy V2] H1S0 | +145 [ H1ss | 2 [+0.00] +1.0 | 120mV_| 30mV 88% | MH50T2405-15
T V3 | -150 | -145 | -155 | +13 | -0.01 | -1.0 | 120mV | 30mV
(18 - 36) rsy | VL[ #5.00V [ 4490V [ 510V | A1 [ +10 [ +60 | 75mV_| IsmV | 59
oy V2120V [ 1170 | #1220 | 12 [+0.01| 410 | 100mV | 25mV 86% | MH75T2405-12
Jsw V3 | <120V | -11.70 | -12.20 | +13 | -0.01 | -1.0 | 100mV | 25mV
+5y | *VL [ #5.00V [+490V [ 4510V | +11 | +1.0 | +50 | 75mV_| 15mV | 59
L5y V2] F15.0V [+145V [ 15,5V | 2 [+0.01[ +1.0 | 120mV_| 30mV 88% | MH75T2405-15
V3 | -15.0V | -14.5V | <155V | +13 | -0.01 | -1.0 | 120mV | 30mV
tsy | VL[ 500 | 490 | 4510 | +11 | +1.0 | +60 | 75mV_| 15mV | 59
ooy V2|20 1170 | 41220 | 12 [+0.01] 410 | 100mV | 25mV 86% | MH50T4805-12
sow V3 | <120 | -11.70 | -12.20 | +13 | 0.01 | -1.0 | 100mV | 25mV
+sy | *VL[ 500 [ 490 | +5.10 | +11 | +1.0 [ +50 | 75mV_| 15mV | 59
sy V2] H1S0 [ +145 | H1ss | 2 [+0.00[ 410 | 120mV_| 30mV Hiceup 88% | MH50T4805-15
8 | V3 | <150 | -145 | -155 | +13 | -0.01 | -1.0 | 120mV | 30mV P | +0seC
(36-75) tsy | VL[ 5.0V [ 490V [ 4510V | +I1 | +1.0 | +60 | 75mV_| 15mV | 59 | T4 | 495°C
oy V2120V [ 1170 | 41220 | 12 [+0.01| +1.0 | 100mV_| 25mV 86% | MH75T4805-12
Jsw V3 | <120V | -11.70 | -12.20 | +13 | -0.01 | -1.0 | 100mV | 25mV
+5y | *VL [ +5.00V [+490V [ 4510V | +11 | +1.0 | +50 | 75mV_| 15mV | 59
L5y V2] F15.0V [F145V [ 15,5V | 2 [+0.00[ +1.0 | 120mV_| 30mV 88% | MH75T4805-15
V3 | -15.0V | -14.5V | <155V | +13 | -0.01 | -1.0 | 120mV | 30mV
tsy | VL[ 500 | 490 | 4510 | +11 | +1.0 | +60 | 75mV_| 15mV | 59
oy V2|20 1170 | 41220 | 12 [50.01] 410 | 100mV | 25mV 84% | MHS50T24W05-12
sow V3 | <120 | -11.70 | -12.20 | +13 | 0.01 | -1.0 | 100mV | 25mV
+sy | VL[ 500 | 490 | +5.10 | +11 | +1.0 [ +50 | 75mV_| 15mV | 59
sy V2] HIS0 [ +145 | H1ss | 2 [+0.00] 410 | 120mV_| 30mV 88% | MHS50T24W05-15
UW | V3 | -150 | -145 | -155 | +13 | -0.01 | -1.0 | 120mV | 30mV
(10-30) | 277" rsy | VL[ #5.00V [ #1170 | #1220 | A1 [ +10 [ +60 | 75mV_| IsmV | 59
oy V2120V L1170 | 112,00 | 12 [+0.01] 410 | 100mV | 2SmV 84% | MH75T24W05-12
Jsw V3 | <120V | -11.5V | -125V | #13 | 0.01 | -1.0 | 100mV | 25mV
+5y | *VL [ +5.00V [+490V [45.10V | +11 | +1.0 [ +50 | 75mV_| 15mV | 59
L5y V2150V [F145V [ 15,5V | 2 [+0.00[ +1.0 | 120mV_| 30mV 88% | MH75T24W05-15
V3 | -15.0V | -14.5V | <155V | +13 | -0.01 | -1.0 | 120mV | 30mV
tsy | VL[ 500 | 490 | 4510 | +11 | +1.0 | +60 | 75mV_| 15mV | 59
ooy V2|20 1170 | 41220 | 12 [+0.01] 410 | 100mV_| 25mV 86% | MHS0T48W05-12
sow V3 | <120 | -11.70 | -12.20 | +13 | 0.01 | -1.0 | 100mV | 25mV
+sy | VL[ 500 | +490 | +5.10 | +11 | +1.0 [ +50 | 75mV_| 15mV | 59
sy V2] HIS0 [ +145 | H1ss | 2 [+0.00] +1.0 | 120mV_| 30mV 88% | MHS0T48W05-12
8w | V3 | -150 | -145 | -155 | +13 | -0.01 | -1.0 | 120mV | 30mV
(18 - 36) rsy | VL[ 55,00V [ 4490V [ 510V | A1 [ +10 [ +60 | 75mV_| IsmV | 59
V2 | F120V | 11170 | +12.20 | 112 |+0.01| +1.0 | 100mV | 25mV 86% | MH75T48W05-12
Jsw 12V s T 00V | <1170 | <1220 | +13 | 0.01 | -1.0 | 100mV | 25mV
+5y | *VL [ #5.00V [ 490V [ 4510V | +11 | +1.0 [ +50 | 75mV_| 15mV | 59
+V2 | 150V | +145V | +15.5V | 412 |+0.01| +1.0 | 120mV | 30mV 88% | MH75T48W05-12
15V 3 T 150V | 1145V | <155V | +13 | 0.01 | -1.0 | 120mV | 30mV

* Combined Line & Load (Low Line to High Line, Min. Load to Full Load)
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MH Series, Triple Output 5 0 & 75 W

™
DC-DC CONVERTERS

BLOCK DIAGRAM
Regulators for =12 Vout only
ep” (V2
(+)Vin [3] A :
1 > Lo 6] (V3
- fe
W 9] (+H)Vl
B TTw &
(-)Vin [2] : ! . 18] Com
Undervoltage
Lockout Over-Voltage
| PWM | Olp%Q Protection
* Enable | | solation T Error o
Enable |:l |7 Control Controller <S T Amphﬁer—| l(zl Trim
I T ﬁl‘ Over-Load
QperTemy | [ghadeinie, Prvetio
Protection Protection
*Enable & Trim pin can be left floating if not used.
Cross Regulation Cross Regulation
(£12V vs +5V Load) (£15V vs +5V Load)
12.5 16.0
3 - 3
S 120 +12V or $12V_ @ 0.05A £ 155 —]
d —— .
£ Al — T £ @O T —
5 12y or -V — 5 N ot P> 0 —] —
704 ANETN @IS |
> 15T =N > 150 e
= AN °© = — Ve’
H H LR
11.0 14.5
0 2.0 4.0 6.0 8.0 0 2.0 4.0 6.0 8.0
+5V Loading (A) +5V Loading (A)
Product Numbering System & Selection Guide
Series Output No Input V1 V2/V3 Onti
No. Power Output Voltage Output Output ptions
MH 50: | SOW T : | Triple 12: | 10-20V 05:| 5.0V -12 ;) £12V C : | -55°C Operation
75: | 715W 24: | 18-36V -15:] 15V MC : | Metal Case
48 : | 36-75V TS : | Terminal Strip
24W : | 10-36V
48W : | 20-75V
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NM MH Series, Triple Output 5 0 & 75 W

DC-DC CONVERTERS
Open Frame (Standard)

2.84
< (72.14) >
0.17 2.50 .
@32 > € (63.5) >
Q. O e
17(432) 0,4 PLACES. 3 ¢ ]
@ 4-Vin(-) (HV2-7 &

_ By
2233 | ¢3-Vin(H_ Com-8 4 |25
SRt I T 5eE

I 4

@ 2-N.C. (HV1-9 &
— 1 - Enable Trim - 10—
SRR o *]

=X 1. All pins are 0.060” (1.52mm) dia. with
g .,? 0.085” (2.16mm) dia. standoff shoulders.
~ 2. Tolerances: x.xx in.+0.01 in. (0.25 mm)
X.XXX in. £0.005 in. (0.13 mm) , * 015
& H H (13',8)
YPp-
(08-395) . =2 T .1 ‘ T
m;" I s O I O I S LI 7
Metal Case (Optional, MC Suffix) Chassis Mount (Optional, TS Suffix)
4 3.00 3.00
< (76.2) < (76.2) >
0.25 2.50 0.25 _ 2.50
6.4 (63.5) (6.4) < (63.5) >
A A
[ ] [ ]
(V3-6 & 5 @ N.C. (V3 @ 6
[ ] [ ]
& 4-Vin() HV2-7 & T 4 @ Vin(-) (+)V2 @ 7
2 [ ] [ 1
ocQ A& - + - dvm [Qua .
2§ S%* @iylfn(')f’f’f'f'fcﬂ'i@ %%iﬁ §§2§ 3 @ Vin(+) Com @ 8
v ﬁ 5 = [ ] [ ]
& 2-NC. (HV1-9 & I 2 @ N.C. VI @ 9
[ ] [ ]
& 1-Enable Trim-10 1 @ Enable *Trim @ 10
[ ] [ ]
P RS @ 12 O X))
o in -0
22 , S2

(- —)

K !
'|i  Chassis Mount (TS Suffix) |
2 i

\ \

At
Ak Encapsulated (MC Suffix)

0.97

€e—— (25) ——>» —>| ¢

max.

0.5) <

; 1
|
|

0.53
< (13.5)>
max.
0.020

Ll
"\ #4-40 TAP, 4 PLACES. N #4-40 TAP, 4 PLACES.
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NM MH Series, Triple Output 5 0 & 75 W

DC-DC CONVERTERS

Efficiency Curve Transient Response

EFFICIENCY vs LOAD

95

©
S
5
[

S
l i | |
I

0 10 20 30 40 50 60 70 80 90 100

EFFICIENCY (%)

%
S

75

LOAD (%)
MH75T2405-12 .f V
EFFICIENCY vs LOAD
95

g o in 7] ZH1 [50m| T 400u =
- in—
= ~ +5V
=
E 80 /

=
by

0 10 20 30 40 50 60 70 80 90 100
LOAD (%)

MH75T24W05-12

EFFICIENCY vs LOAD

©
b3
=
5
Il
s
=
I

o
S

™~ I 75V
,.< Vin
/ // "1},\1
/ N8

Rl

0 10 20 30 40 S0 60 70 80 90 100

LOAD (%) CH1 [50m| % T 400u =
MH75T48W05-12 +1 2V

EFFICIENCY (%)

%
S

CH1150m| v T 400u S
-12V
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