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FH Series, 30-50W

DC-DC CONVERTERS

Input Ranges :
18-75VDC
Output Output:
Single Output
1.2V - 80V
Dual Output
5.0V - £15V;
L2V - 15V
Triple Output
L2V - IS5V,
5.0V - £1I5V
Quad Output
5.0V - £15V
Output Power:
15t 50 W

FEATURES
General:
* Small footprint : 2.0” x 2.0”
* High output power : to 50 watts
» High output current : to 25 amps
* Wide input range : 18-75Vdc
* Open frame or Encapsulated
* Integral PCB transformer
* High conversion efficiency to 88%
* Line & load regulation to +£0.1%
* 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
Control:
* Enable (On/Off) Control
* Remote Sense
* Output Voltage Trim
Isolation:
* Isolation Voltage > 1500V

APPLICATIONS
* Distributed Power Systems
» Workstations
* Computer Equipment
* Communications Equipment

ACON, INC. * www.aconinc.com ‘

FH series is a family of 25W & 50W DC-DC converters with high power density,
high efficiency, and high reliability. It provides in a ccompact 1.0” x 2.0” footprint.
The 50W low voltage single output model is a dual phase design that achieves very
low input reflected ripple current, fast output transient response and low output
ripple & noise.

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.

FH 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 at 28mSec period with 3mSec on and 25mSec
off. Over-temperature shutdown activated at +115°C board temperature will recover
when the temperature falls below +95°C.

FH series features low output noise, very tight line and load regulation, and high
efficiency. There is no external capacitor requirement for normal operation. Output
trim pin is standard. Sense pins are provided on low output voltage models for line
drop compensation.
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N FH Series, 30-50W

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 Conditions / Description
Input Voltage
12 -0.3 20 Vdc
24 -0.3 36 Vdc
Continuous 48 -0.3 75 Vdc
30 -0.3 30 Vdc
60 -0.3 60 Vdc
12 -0.3 22 Vdc
Transient 24 -0.3 38 Vdc
48 -0.3 78 Vdc
(100mSec.) 30 0.3 32 Vde
60 -0.3 64 Vdc
Overating Temperature Standard temperature models, base plate temperature -55 +105 °C
p g P Extended temperature models, base plate temperature -55 +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 Vd
Voltage Range 48 36 48 75 Vi
(Continuous) 30 10 24 30 Vde
60 20 48 60 Vdc
Under-Voltage Lockout (UVLO)
12 9.7 Vdc
Turn-On Threshold ig ;z xgz
(Ramping Up) 30 9.7 Vdc
60 17 Vdc
12 9.7 Vdc
Turn-Off Threshold ﬁg ;g xgg
(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 Not Available

4. Output Trim

Parameter Conditions / Description
Negative Trim Standard
Trim Up Trim Pin to (-)Vout 10 %Vdc
Trim Down Trim Pin to (+)Vout 8 %Vdc
Positive Trim Not Available

*Trim pin can be left floating if not used.
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™

FH Series, 30-50W

DC-DC CONVERTERS

5. Output Specifications

Parameter Conditions / Description Min Nom | Max | Units
Voltage Accuracy Please see table +1.0 %
Output Current Please see table Adc
Output Trim +10/-8 | %Vout
Over Voltage Protection 120 %Vdc
Line Regulation +0.1 % Vout
Load Regulation +0.1 % Vout
Transient Respoonse 50% =+ 25% step load change 200 uSec.
Ripple & Noise Please see table mVp-p
Switching Frequency 300 KHz
6. Environmental and Mechanical Specifications
Parameter Conditions / Description Min Nom | Max | Units

Operating Temperature PCB Temperature

Standard -25 +100 °C

Extended -55 +100 °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

Open Frame 1.0(29) Oz(g)

Encapsulated 2.0(58) Oz(g)
MTBF (calculated) Bellcore TR-NWT-000332 method 1 - parts count 1 MHrs

7. Isolation Specifications

Parameter Conditions / Description
Isolation Voltage
Input to Output 1500 Vdc
I/0O to Case 1500 Vdc
Isolation Resistance Input to Output 10 MQ
Isolation Capacitance Input to Output 3 nF

8. Protections

Parameter Conditions / Description

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 115 °C

Hysteresis 15 °C
Over-Voltage Protection

Type Voltage Latch

Set-Point | 120 | %Vout
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FH Series, Single Output 3 0 & 5 0W

DC-DC CONVERTERS

BLOCK DIAGRAM
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< . > |y]0as 130
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1. Pins 4, 8 are 0.060” (1.52mm) dia. with 0.085” (2.16mm)
dia. standoff shoulders.

2. All other pins are 0.040” (1.0mm) dia. with 0.065” (1.65mm)
dia. standoff shoulders.

1. Pins 4, 8 are 0.060” (1.52mm) dia.
2. All other pins are 0.040” (1.02mm) dia.

FH Series
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FH Series, Single Output 3 0 & 5 0W

. ™
DC-DC CONVERTERS
INPUT OUTPUT Over

Nominal Under Voltage Power Voltage (V) Current (A) Ripple & Noise S Short Temp. EFF.

e Lockout (typ.) i Set e | e NG M Peak-Peak| R.MLS (max) Circuit Shutdown | (Typ.)

(Range) on off (Watt) Point in. ax. in. ax eak-Peal .MLS. Protection | /Recover MODEL NO.
30 0 12.0 50mV 12mV 86% | FH30S24025
50 25 245 2.3 0 20.0 50mV 12mV 30V 86% | FH50S24025
30 0 9.0 50mV 12mV 88% | FH30S24033
50 3.3 320 340 0 16.0 50mV 12mV 3V 88% | FH50S824033
30 0 6.0 75mV 15mV 88% | FH30S2405
50 50 490 310 0 10.0 75mV 15mV SV 88% | FH50S2405
30 0.30 3.0 100mV 20mV 88% | FH30S2410

(1;:436) 17.8 175 50 10.0 9:90 1010 0.5 5.0 100mV 20mV 120V 88% | FH50S2410
30 12.0 11.88 12.12 0.25 2.50 100mV 20mV 4.4V 88% | FH30S2412
50 ) ) ) 0.4 4.20 100mV 20mV ) 88% | FH50S2412
30 0.20 2.00 120mV 20mV 88% | FH30S2415
50 150 14.85 1515 0.34 3.40 120mV 20mV 18.0v 88% | FH50S2415
50 48.0 47.50 48.50 0.1 1.05 400mV 50mV 57.6V 88% | FH50S2448
50 60.0 59.0 61.0 0.08 0.84 500mV 60mV 72V 88% | FH50S2460
50 80.0 79.0 81.0 0.06 0.63 600mV 80mV 96V 88% | FH50S2480
30 0 12.0 50mV 12mV 86% | FH30S848025
50 25 245 2.3 0 20.0 50mV 12mV 30V 86% | FH50848025
30 0 9.0 50mV 12mV 88% | FH30S48033
50 3.3 320 340 0 16.0 50mV 12mV 3V 88% | FH50S48033
30 0 6.0 75mV 15mV 88% | FH30S4805
50 50 490 310 0 10.0 75mV 15mV SV 88% | FH50S84805
30 0.30 3.0 100mV 20mV Hiccup o 88% | FH30S84810

(33_875) 35 34 50 10.0 9:90 1010 0.5 5.0 100mV 20mV 120V Mode Tgssog/ 88% | FH50S84810
30 12.0 11.88 12.12 0.25 2.50 100mV 20mV 4.4V Indefinite 88% | FH30S84812
50 ) ) ) 0.4 4.20 100mV 20mV ) 88% | FH50S4812
30 0.20 2.00 120mV 20mV 88% | FH30S84815
50 150 14.85 1515 0.34 3.40 120mV 20mV 18.0v 88% | FH50S84815
50 48.0 47.50 48.50 0.1 1.05 400mV 50mV 57.6V 88% | FH50S4848
50 60.0 59.0 61.0 0.08 0.84 500mV 60mV 72V 88% | FH50S4860
50 80.0 79.0 81.0 0.06 0.63 600mV 80mV 96V 88% | FH50S4880
30 0 12.0 50mV 12mV 86% | FH30S48W025
50 25 245 2.3 0 20.0 50mV 12mV 30V 86% | FH50S48W025
30 0 9.0 50mV 12mV 88% | FH30S48W033
50 3.3 320 340 0 16.0 50mV 12mV 3V 88% | FH50S48W033
30 0 6.0 75mV 15mV 88% | FH30S48W05
50 50 490 310 0 10.0 75mV 15mV SV 88% | FH50S48W05
30 0.30 3.0 100mV 20mV 88% | FH30S48W10

(;‘;‘;‘;) 17.8 17.5 50 10.0 9:90 1010 0.5 5.0 100mV 20mV 120V 88% | FH50S48W10
30 12.0 11.88 12.12 0.25 2.50 100mV 20mV 4.4V 88% | FH30S48W12
50 ) ) ) 0.4 4.20 100mV 20mV ) 88% | FH50S48W12
30 0.20 2.00 120mV 20mV 88% | FH30S48W15
50 150 14.85 1515 0.34 3.40 120mV 20mV 18.0v 88% | FH50S48W15
50 48.0 47.50 48.50 0.1 1.05 400mV 50mV 57.6V 88% | FH50S48W48
50 60.0 59.0 61.0 0.08 0.84 500mV 60mV 72V 88% | FH50S48W60
50 80.0 79.0 81.0 0.06 0.63 600mV 80mV 96V 88% | FH50S48W80

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

Product Numbering System & Selection Guide

012

FH

30

S

24

C

Series Output No Input Output St
No. Power Output Voltage Voltage
FH 30: | 30W S : | Single 24: | 18-36V || 025: | 2.5V C : | Extended Temperature
50: | 50W 48 : | 36-75V || 033: | 3.3V || MC : | Encapsulated
48W : | 18-75V 05:| 5.0V
10: | 10V
12: | 12V
48 : | 48V
60: | 60V
80: | 80V
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NM F H Series, Bipolar Output 3 0 & 5 0 W

DC-DC CONVERTERS

BLOCK DIAGRAM
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_ 220 N
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I 1) S 020 (1 800
1.800 (5.08) > ‘—(45 72)4’
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025 1.30 ¢ > (6. 35)‘7(33.0)—>
>1(6.35) “7 (33.0) 4" —
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@ BOTTOM VIEW @ cu @ BOTTOM VIEW @
(VI-4 @1-(135) ‘ (V1-4 &—111557)
L@ 3 - Vin(+) L (()3,}8510)777@ 3-Vin()
—— W ———— - —Com-5 14— SR 82 -+—————-—Com-5 ¢
: LT 0150 )
F-@- 2 - Vin(-) (381)777@ 2 - Vin(-)
——@ 1 - Enable ?1422———@ 1 - Enable
(V2-6 @,,(?ig% (1143) (V2-6 @7,,((1)533(7))
Y
: ¥ s ¢
¢ Jﬂl |m| (3.8) v i M3 x 0.5 Through, 4 PLACES f
036 ] oen. T T A oP —_
&%) = Ot K !
max. B . 0 10
f G (00952) @2.5)
Y typ. min.
1. ([l"ins 4, 6da1;:fol.106(;; (1.52mm) dia. with 0.085” (2.16mm) 1. Pins 4, 6 are 0.060" (1.52mm) dia.
1a. standolt shou e - " 2. All other pins are 0.040” (1.02mm) dia.
2. All other pins are 0.040” (1.0mm) dia. with 0.065” (1.65mm)

dia. standoff shoulders.
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FH Series, Bipolar Output 3 0 & 5 0 W

DC-DC CONVERTElTll\él
INPUT OUTPUT Over

Nominal E(I)lgl?(l;u\t]o(ltt;pgs POTer Voltage Current (A) Ripple & Noise gilll'gll;gt Shrl;netl:il(l:\;vn (]f;:)

(Range) On Off (Watt) Set Point | Min.* | Max.* # | Min. | Max. | Peak-Peak | R.M.S. | Protection | /Recover MODEL NO.
1 ' M WE Y #8% | FH30D240S
sow [sov o o050 s io s ol |ty
O | 410V 50| loo0 0 | 040 | B 015 |15 | foomv_| a0mv 5% | FH30D2410

w || [ e e et st ony iy

sow sy L2008z Ly
SOW | 412V |5 1500 it | 250 B |05 |21 | foomv_| aomv S8t | EEsOmaa1:
OW |41V 5500 iaan | 1560 | 01|10 | T20my | 2smv #8% | FH30D241S
sow [ [ SO0 s [risie| i 302 17| e | 2
1 ' M WE Y #8% | FH30D430S
SOW |45V | s o0 am0 | 520 B |05 |50 | Timv_| ismv S8% | FHSOD4BOS
sow saoy| L0990l 01 1Sty

48 24 3 SOW | =10V +le +1188(()) +9969(()) T11(()).'418 +1121 +(())2255 +2255 igm im ‘;}l‘;c;g’ +105°C/ 88% | FHS0D4810

sow sy I e e 99 ] oo
Sl 1 T W T T S8% | FESOD4sI2
OW |41V 5500 g | 1560 | 01| 10 | T20my | 2smv #8% | FHSOD4BIS
SOW | 41V |5 1500 440 | 1560 |2 [0 |17 | T20myv | Zsmv 58% | FESOD48IS
AR R RENETE A
SOW |45V | s o0 am0 | 520 B |05 |50 | Timv_| ismv 56% | FESMD4EWOS
W |10V 50| loo0 0 | 040 B 015 |15 | foomv_| a0mv #6% | FHID4EWI0

O OO O o e e i Ry

sow sy L2008z Ly
SOW | 412V |5 1500 i1 | 1250 B |05 |21 | foomv_| aomv 567 EESwndsy1z
sow |aas| oL S8 s s Is 0] ey |y
SOW | 415V |55 1100 iaa0 | 1560 [ [0 |17 T T20my | Zsmv 55% | FESOD4gwLS

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

Product Numbering System & Selection Guide

FH |50 D 24 10 C

Tl In .

No. || powe || Oupu_| | Volag Vollge St

FH 30: | 30W D :| Dual 12 : | 10-20V 10: | £10V C : | Extended Temperature

50: | 5S0W 24: | 18-36V 12: ] 12V MC : | Encapsulated
48 : | 36-75V 15:| £15V
30: | 10-30V
60 : | 20-60V
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DC-DC CONVERTERS

™

FH Series, Dual Output 3 0 & 5 0 W

BLOCK DIAGRAM
Over-Voltage
Enabl E SR Protection =
naoile - .
V2/V3 ngtrgl C(;lfalltmllgfsg <S Opto Isolator : Amgl?irier _[7] V2 Trim
1
(+)Vin | 3 ) | VAN S
i i T (5](HV2
| - - =, T -
Over-Temp. o
Drercot L mow
(-)Vin [2]
Over-Load ° J_ J_ [9] (HV1
Protelzctlon 1 1 T _|_
Hi -Mod T T A T
Short-Cireuit 1T Ao It 12| (-)V1
Protection — 3
2000 ° 1 10| (+)Sense
Over-Voltage 11] (-)Sense
- —1 Protection
R E .
Enable [} | Enabls Duatphass 17§ | \Emer 8] V1 Trim

Opto Isolator

OPEN FRAME (Stnadard)

2.0
IE K —
1.800
o L I ) B ——
0.25 1.30
5 N < Y1) R
12 BOTTOM VIEW
@ @] 0750
wvats ] (19.05)
& 4-Enable, V2 OV2-6 — i)
i —@ 3-Vin(+) V2 Trim - 7 *@"*(()3.1351())
5S¢ T e e & | 0100
N . .
"~ 4 2-Vin() VI Trim -8 — @~ 54)
(+)5V-9 —@77(07‘.36020)
77@ 1 - Enable, V1 *(+)Sense - 10 — 4 +—0.450
*(-)Sense - 11 4, | (11.43)
sv-12 1 *Tlosoo
—L@, (15.24)
10.750
(19.05)
‘ Y os
. I
p.
0.34 1 P e N | = P I
o — | A
max.
% 1. Sense pins are optional, must specify with suffix SP.

2. Sense pins 10, 11 are 0.020” (0.5mm) dia.
3. All other pins are 0.040” (1.0mm) dia. with
0.065” (1.65mm) standoff shoulders.
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ENCAPSULATED (Optional, MC Suffix)

P 220 N
< (55.9)
0.20 1.800
g sy
025 130
¢ 63)€ @)
A~
22 BOTTOM VIEW
0.750
@ & —H-
vats | (19.05)
0.450 ! 0.450
(11437 1@ 4~ Enable, V2 (V2-6 —& —1] 43)
LGS e 3-vin V2 Trim -7 — @ —H- G
sz M
o8 28 ) 0.100
= = 0.150 . V1 Trim -8 — ——
G f[® 2 Vine) M o300
(IV1-9 —& —1—(7e2)
((1)14451(3)) - | - Enable, VI *(+)Sense - 10 — + — 0.450
’ *()Sense- 11 (11.43)
(VI-12 (1 0.600
L & 529
10750
{19.05)
A
v ﬁ M3 x 0.5 Through, 4 PLACES n ;
| |
(?]43) 0.02 . oﬁo
max. (0.5) Metal Case (Optional-MC) 2.5)
v typ. min.

1. Sense pins are optional, must specify with suffix SP.
2. Sense pins 10, 11 are 0.020” (0.5mm) dia.
3. All other pins are 0.040” (1.0mm) dia.
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FH Series, Dual Output 3 0 & 5 0 W

DC-DC CONVERTEIT{Rél
INPUT OouUTPUT Over

Nominal UVLO Power Voltage (V) Current (A) Ripple & Noise gilll_g:;gt Sth;etl(Iil(l))\;vn (]f;:)

(Range) On Off (Watt) Set Point | Min.* | Max.* # Min. | Max. | Peak-Peak | R.M.S. | Protection | /Recover MODEL NO.
0 | v Ve ia0 | itas | | Bl oda | 125 | ioomv | omv B8% | FH3D24025.12
SO | v [ va [ ta0 | itss | 120 | B |01 | 210 | ioomv | 2omv B s
W | TV [ V250 | ass | 1515 | B | odo | 100 | omv | 2smv 5% | FH3D4N2S 15
SOV | Sov [V [ t50 a5 | 1515 | B[ 046 [ 167] iomv_ | 25mv 0| R
O | v Ve 1h0 [ itss | b | B | oda | 125 | ioomv | 2omv B8% | FHID24033.12

1 | | e 2 e o s S ot ey

e OV | TV [ V2150 | ass | 1505 | B | odo | 1ob | 1omv | 2smv B8% | FHSAD4U33-15
SOV | ov [ v [ is0 a5 | 1545 | B |06 [ 167 | iomv_ | 25mv %) sy s
0 | TV V220 itss | b | B | oda | 125 | toomv | 2omv B8% | FH3D2405.12
SO | v [ v |20 itss |12 | B |01 | 210 | toomv_| 2omv S e
30w 512\\/] 3 ?5().8 ﬁi?xos 155.11()5 :; o.?o 13.600 1725(;3/ ;23 88% | FHS0D2405-15
0w 512\\7] zi ?5().8 ;:.9805 155.11()5 g 026 15.607 1725(;111\9 EEX ‘;}l‘;c;g’ +105°C/ 88% | FHS0D2405-15
0 | v [ Ve a0 | itas | i | Bl oda | 125 | ioomv | aomy | e | 7| s | proonasons.iz
SO | v [va [ ta0 | itss | 1> | B |01 [ 210 | ioomv | 2omv B DB
O | TV [ V250 | ass | 1515 | B | odo | 100 | omv | 2smv B8% | FH3DANIS 1S
SOV | Sov [ v [ t50 | a5 | 1515 | B |06 [ 167] iomv_ | 25mv 6] sy s
O | v Ve 1a0 [ itss | b | B | oda | 125 | ioomv | omv B8% | FHIODARI3312

o || o ol e T e

e OV | TV [ V2150 | ass | 1505 | 1| odo | 1ob | omv | 2smv 8% | FHSADANI3-15
SOV | ov [ v [ is0 a5 | 1545 | B |06 [ 167 | iomv_ | 25mv %) S 15
0 | TV Ve a0 itss | b | Bl oda | 125 | toomv | 2omv B8% | FH3D40S.12
SOW | SV [ v |20 itss | 12 | B |01 | 210 | toomv_| 2omv S | S o
0w 512\\/] 3 ?5().8 ﬁi?xos 155.11()5 :; o.?o 13.600 1725(;3/ ;23 88% | FHS0D4805-15
SOV | Sov [ va |50 | ass | 1545 | B |06 | 167] Taomv | 25mv S DS

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

Product Numbering System & Selection Guide

FH

S0

D

24

Continued on next Page

05 [@1s ____Jc

Series Output No Input .

No. Power Output Voltage Vi V2 G

FH 30: | 30W D :| Dual 24: | 18-36V || 025:| 2.5V 12: ] 12V C :| Extended Temperature
50: | SO0W 48 : | 36-75V || 033: | 3.3V 15: ] 15V MC :| Encapsulated
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FH Series, Dual Output 3 0 & 5 0 W

DC-DC CONVERTEIT{l\él
INPUT OUTPUT Over

Nominal UVLO Power Voltage (V) Current (A) Ripple & Noise Csilll'zll;%t Shrll‘letl:il(l))\;vn (]i‘;:)

(Range) On off (Watt) Set Point | Min.* | Max.* # Min. | Max. | Peak-Peak | R.M.S. | Protection | /Recover MODEL NO.
SOW | v Va0 i 120 | 007 | a5 ioomy | 2omy 86% | FH30DEWI2S-12
SO | Tav [~va |10 | iisr | 1547 |2 001|210 i0omy | 2omv S6% | FHSIDASWIzS 12
30w 2155\\/] zi ?55.8 12;‘855 125.5155 :; o.?o 16.6% 1520(;21\\// EEX 86% | FH30DA8W025-15
Sow 2155\‘7] x; ?558 124255 125.5155 g 026 :?ég 1522)11;1\9 ;:X 86% | FHSODASW025-15
OW | v Ve T 10 s [ 150 | 007 | 125 ioomy | 2omv 86% | FH30DEWISS-12

BW || s Sow 3123\\7] z; ?'23,8 131'.28% 132%102 g Ogl 28.'1% 150%]1;1\9 im ];jl";g’ +105°C/ 86% | FHSOD43W033-12

e 3O | v [va | 150 | 1ass | 1505 0 000 100 ibmy | 2wy | e | 0| 86% | FHsoDaswos3-is
SO | Yov [va T 150 1485|1505 |2 016 | 67 | iaomy | 2smv S6% | FHSODABWS3-IS
OW | v Ve 120 i [ 120 | 007 | a5 ioomy | 2omy 86% | FRIODEWIS-12
SO | Tav [~va |10 | itse | 1505 |2 007|210 i0omy | 2omv S6% | FHSID4SWOS-12
OW | v Ve 150 1ass 1505 | 010 | 00| iaomy | 2smv 5% | FHSOD4EW0S.15
SO | 8w [va T 150 iass 11505 |12 0161 ve7 | iaomy | 2smv S6% | FHSID4SWOS-IS

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

ACON, INC. * www.aconinc.com
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NM FH Series, Dual Output 3 0 & 5 0 W

DC-DC CONVERTERS

NOTE :
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FH Series, Triple output 3 0 & 5 0 W

™
DC-DC CONVERTERS

BLOCK DIAGRAM
le)lerEVotl_tage
rotection
Enable Enable Dual-Phase <S | Error
V2/V3 Control Controller 2 Opto Isolator Amplifier
I
(+)Vin | 3 | W ° il J_ WA (5] (V3
Under-Voltage Ef —
Loclkout ° T '_6] Com
- - L
Over-Temp. J— — V2/V3
Protection Il T _ T
(-)Vin [2] —& ;7% (-)V2
Over-Load ° J_ l 19 ](HV1
Protection T -
Hiccup-Mode T T 1
ShortPCircuit 5 il [ 10/ (-)V1
Protection — o § 2
i 8 | (+)Sense
— Oy er{VOtl-mge 11] (-)Sense
rotection .
Enable Enable Dual-Phase Error :
V1 D]_ Control Controller 1 : Amplifier V1 Trim
Opto Isolator
OPEN FRAME (Stnadard) ENCAPSULATED (Optional, MC Suffix)
(52608) — > < (2'52-8) >
. 1.800
< s P I S
> (6:35) < 350) > X ¢ LED m—  —
BOTTOM VIEW g BOTTOM VIEW
@ 1 0750 @ @ 0750
v T @ 1905) . IRamintLs!
@ 4- Enable, V2/V3 Com, V2/V3 -6 — 91 (11a9) S84 4- Enable, v2/V3 Com, V2V3 -6 — 4 —H-1133)
g 2y a7 — ] 0150 U R s 7LD
] 0.100 :m f?, " ] A
L& 2-Vin() V1 Trim - § *@’*22,3562 T A e 2o v VITim -8 —$ -3 5
(VI1-9 — 1762 (V-9 —4 *’*(07'.36020)
| & 1-Enable, V1 *(H)Sense - 10 — + 41— 0.450 (?ﬁg) & 1-Enable, V1 *(H)Sense - 10 — + —H0.450
*)Sense- 11 | (11.43) *)Sense- 114 || (1143)
(V1-12 1 - 0.600 (V1-12 1 I 0.600
@ @ & | (1524)
1 0.750
(19.05)
Y
v m M3 x 0.5 Through, 4 PLACES m ;
0.44
I ‘ - a1y o2 Metal Case (Optional-MC) &)
1. Sense pins are optional, must specify with suffix SP. v typ. min.

2. Sense pins 10, 11 are 0.020” (0.5mm) dia.
3. All other pins are 0.040” (1.0mm) dia. with
0.065” (1.65mm) standoff shoulders.

1. Sense pins are optional, must specify with suffix SP.
2. Sense pins 10, 11 are 0.020” (0.5mm) dia.
3. All other pins are 0.040” (1.0mm) dia.
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FH Series, Triple output 3 0 & 5 0 W

) ™
DC-DC CONVERTERS
INPUT OUTPUT s
Nominal | UVLO | Power Volstatge [\2) Current (A) Ripple & Noise (’fq"horgt Shﬁl:t?il(l:\;vn ];ZFF.
(Range) | On/Off | (watt) # buing | Min# | Max* | # | Min. | Max. |Peak-Peak | R.M.S. | Profection | /Recover (typ.) ODEL NO.
Vi 3.30 3.20 3.40 11 0 5.0 50mV, 10mV
30w +V3 | +12.0 | +11.88 | +12.12 +13 +0.1 +1.0 100mV 20mV 88% | FH30T24033-12
3.3v -V2 -12.0 -11.50 | -12.50 -12 -0.1 -0.5 100mV 20mV
+12V | V1 3.30 3.20 3.40 11 0 8.0 50mV 10mV.
S50W +V3 | +12.0 | +11.88 | +12.12 +13 +0.2 +2.0 100mV. 20mV 88% | FH50T24033-12
-vV2 -12.0 -11.50 | -12.50 -12 -0.1 -1.0 100mV 20mV
Vi 3.30 3.20 3.40 11 0 5.0 50mV, 10mV
30w +V3 | +15.00 | +14.85 | +15.15 +13 +0.10 | +1.0 120mV 25mV 88% | FH30T24033-12
3.3V -V2 | -15.00 | -14.40 | -15.60 -12 -0.10 -0.5 120mV 25mV
+15V | V1 3.30 3.20 3.40 11 0 8.0 50mV 10mV.
S50W +V3 | +15.00 | +14.85 | +15.15 HE +0.1 .5 150mV. 25mV 88% | FH50T24033-15
-V2 | -15.00 | -14.40 | -15.60 -12 -0.1 -1.0 150mV 25mV
Vi 5.00 4.90 5.10 11 0 3.0 75mV, 15SmV
30w +V3 | +12.0 | +11.88 | +12.12 +13 +0.1 +1.0 100mV 20mV 88% | FH30T2405-12
5.0V -V2 -12.0 -11.50 | -12.50 -12 -0.1 -0.5 100mV 20mV
+12V | V1 5.00 4.90 5.10 11 0 5.0 75mV 15mV.
S50W +V3 | +12.0 | +11.88 | +12.12 +13 +0.2 +2.0 100mV 20mV Hiccup 88% | FH50T2405-12
24 17V/ -vV2 -12.0 -11.50 | -12.50 -12 -0.1 -1.0 100mV 20mV Mode +105°C/
(18 - 36) 16V Vi 5.00 4.90 5.10 11 0 3.0 75mV 15mV Indefinite +95°C
30w +V3 | +15.00 | +14.85 | +15.15 +13 +0.10 | +1.0 120mV 25mV 88% | FH30T2405-15
5.0V -V2 | -15.00 | -14.40 | -15.60 -12 -0.10 -0.5 120mV 25mV
+15V | V1 5.00 4.90 5.10 11 0 5.0 75mV 15mV.
S50W +V3 | +15.00 | +14.85 | +15.15 HE +0.1 .5 150mV. 25mV 88% | FH50T2405-15
-V2 | -15.00 | -14.40 | -15.60 -12 -0.1 -1.0 150mV. 25mV
Vi 12.0 11.88 12.12 11 0.12 1.25 100mV 20mV
30w +V3 +5.0 +4.90 +5.10 +13 +0.2 +2.0 75mV 15mV 88% | FH30T2412-05
12V -V2 -5.0 -4.80 -5.20 -12 -0.1 -1.0 75mV, 15SmV
+5.0V | V1 12.0 11.88 12.12 I1 0.12 1.25 100mV 20mV
S50W +V3 +5.0 +4.90 +5.10 +13 +0.2 +4.0 75mV. 15mV 88% | FH50T2412-05
-vV2 -5.0 -4.80 -5.20 -12 -0.1 -2.0 75mV 15mV
Vi 12.0 11.88 12.12 11 0.12 1.25 100mV 20mV
30w +V3 +5.0 +4.90 +5.10 +13 +0.2 +2.0 75mV 15mV 88% | FH30T2415-05
15V -V2 -5.0 -4.80 -5.20 -12 -0.1 -1.0 75mV, 15SmV
+5.0V | V1 12.0 11.88 12.12 I1 0.12 1.25 100mV 20mV
S50W +V3 +5.0 +4.90 +5.10 +13 +0.2 +4.0 75mV. 15mV 88% | FH50T2415-05
-vV2 -5.0 -4.80 -5.20 -12 -0.1 -2.0 75mV 15mV
Vi 3.30 3.20 3.40 11 0 5.0 50mV, 10mV
30w +V3 | +12.0 | +11.88 | +12.12 +13 +0.1 +1.0 100mV 20mV 88% | FH30T48033-12
3.3v -V2 -12.0 -11.50 | -12.50 -12 -0.1 -0.5 100mV 20mV
+12V | V1 3.30 3.20 3.40 11 0 8.0 50mV 10mV.
S50W +V3 | +12.0 | +11.88 | +12.12 +13 +0.2 +2.0 100mV 20mV 88% | FH50T48033-12
-vV2 -12.0 -11.50 | -12.50 -12 -0.1 -1.0 100mV 20mV
Vi 3.30 3.20 3.40 11 0 5.0 50mV, 10mV
30w +V3 | +15.00 | +14.85 | +15.15 +13 +0.10 | +1.0 120mV 25mV 88% | FH30T48033-12
3.3V -V2 | -15.00 | -14.40 | -15.60 -12 -0.10 -0.5 120mV 25mV
+15V | V1 3.30 3.20 3.40 11 0 8.0 50mV 10mV.
S50W +V3 | +15.00 | +14.85 | +15.15 HE +0.1 .5 150mV. 25mV 88% | FH50T48033-15
-V2 | -15.00 | -14.40 | -15.60 -12 -0.1 -1.0 150mV 25mV
Vi 5.00 4.90 5.10 11 0 3.0 75mV, 15SmV
30w +V3 | +12.0 | +11.88 | +12.12 +13 +0.1 +1.0 100mV 20mV 88% | FH30T4805-12
5.0V -V2 -12.0 -11.50 | -12.50 -12 -0.1 -0.5 100mV 20mV
+12V | V1 5.00 4.90 5.10 11 0 5.0 75mV 15mV.
S50W +V3 | +12.0 | +11.88 | +12.12 +13 +0.2 +2.0 100mV 20mV Hiccup 88% | FH50T4805-12
48 34V/ -vV2 -12.0 -11.50 | -12.50 -12 -0.1 -1.0 100mV 20mV Mode +105°C/
(36-75) 33V Vi 5.00 4.90 5.10 11 0 3.0 75mV, 15mV Indefinite +95°C
30w +V3 | +15.00 | +14.85 | +15.15 +13 +0.10 | +1.0 120mV 25mV 88% | FH30T4805-15
5.0V -V2 | -15.00 | -14.40 | -15.60 -12 -0.10 -0.5 120mV 25mV
+15V | V1 5.00 4.90 5.10 11 0 5.0 75mV 15mV.
S50W +V3 | +15.00 | +14.85 | +15.15 HE +0.1 .5 150mV. 25mV 88% | FH50T4805-15
-V2 | -15.00 | -14.40 | -15.60 -12 -0.1 -1.0 150mV 25mV
Vi 12.0 11.88 12.12 11 0.12 1.25 100mV 20mV
30w +V3 +5.0 +4.90 +5.10 +13 +0.2 +2.0 75mV 15mV 88% | FH30T4812-05
12V -V2 -5.0 -4.80 -5.20 -12 -0.1 -1.0 75mV, 15SmV
+5.0V | V1 12.0 11.88 12.12 I1 0.12 1.25 100mV 20mV
S50W +V3 +5.0 +4.90 +5.10 +13 +0.2 +4.0 75mV. 15mV 88% | FH50T4812-05
-vV2 -5.0 -4.80 -5.20 -12 -0.1 -2.0 75mV 15mV
Vi 12.0 11.88 12.12 11 0.12 1.25 100mV 20mV
30w +V3 +5.0 +4.90 +5.10 +13 +0.2 +2.0 75mV 15mV 88% | FH30T4815-05
15V -V2 -5.0 -4.80 -5.20 -12 -0.1 -1.0 75mV, 15SmV
+5.0V | V1 12.0 11.88 12.12 I1 0.12 1.25 100mV 20mV
S50W +V3 +5.0 +4.90 +5.10 +13 +0.2 +4.0 75mV. 15mV 88% | FH50T4815-05
-vV2 -5.0 -4.80 -5.20 -12 -0.1 -2.0 75mV 15mV

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

ACON, INC. * www.aconinc.com
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NM FH Series, Triple output 3 0 & 5 0 W

DC-DC CONVERTERS

INPUT OUTPUT s
Nominal | UVLO | Power Volstatge [\2) Current (A) Ripple & Noise (’fq"horgt Shﬁl:t?il(l:\;vn ];ZFF.
(Range) | On/Off | (watt) # buing | Min# | Max* | # | Min. | Max. |Peak-Peak | R.M.S. | Profection | /Recover (typ.) ODEL NO.
Vi 3.30 3.20 3.40 11 0 5.0 50mV, 10mV
30w +V3 | +12.0 | +11.88 | +12.12 +13 +0.1 +1.0 100mV 20mV 86% | FH30T48W033-12
3.3v -V2 -12.0 -11.50 | -12.50 -12 -0.1 -0.5 100mV 20mV
+12V | V1 3.30 3.20 3.40 11 0 8.0 50mV 10mV.
S50W +V3 | +12.0 | +11.88 | +12.12 +13 +0.2 +2.0 100mV. 20mV 86% | FH50T48W033-12
-vV2 -12.0 -11.50 | -12.50 -12 -0.1 -1.0 100mV 20mV
Vi 3.30 3.20 3.40 11 0 5.0 50mV, 10mV
30w +V3 | +15.00 | +14.85 | +15.15 +13 +0.10 | +1.0 120mV 25mV 86% | FH30T48W033-12
3.3V -V2 | -15.00 | -14.40 | -15.60 -12 -0.10 -0.5 120mV 25mV
+15V | V1 3.30 3.20 3.40 11 0 8.0 50mV 10mV.
S50W +V3 | +15.00 | +14.85 | +15.15 HE +0.1 .5 150mV. 25mV 86% | FH50T48W033-15
-V2 | -15.00 | -14.40 | -15.60 -12 -0.1 -1.0 150mV 25mV
Vi 5.00 4.90 5.10 11 0 3.0 75mV, 15SmV
30w +V3 | +12.0 | +11.88 | +12.12 +13 +0.1 +1.0 100mV 20mV 86% | FH30T48W05-12
5.0V -V2 -12.0 -11.50 | -12.50 -12 -0.1 -0.5 100mV 20mV
+12V | V1 5.00 4.90 5.10 11 0 5.0 75mV 15mV.
S50W +V3 | +12.0 | +11.88 | +12.12 +13 +0.2 +2.0 100mV 20mV Hiccup 86% | FH50T48W05-12
48 34V/ -vV2 -12.0 -11.50 | -12.50 -12 -0.1 -1.0 100mV 20mV Mode +105°C/
(36-75) 33V Vi 5.00 4.90 5.10 11 0 3.0 75mV 15mV Indefinite +95°C
30w +V3 | +15.00 | +14.85 | +15.15 +13 +0.10 | +1.0 120mV 25mV 86% | FH30T48W05-15
5.0V -V2 | -15.00 | -14.40 | -15.60 -12 -0.10 -0.5 120mV 25mV
+15V | V1 5.00 4.90 5.10 11 0 5.0 75mV 15mV.
S50W +V3 | +15.00 | +14.85 | +15.15 HE +0.1 .5 150mV. 25mV 86% | FH50T48W05-15
-V2 | -15.00 | -14.40 | -15.60 -12 -0.1 -1.0 150mV. 25mV
Vi 12.0 11.88 12.12 11 0.12 1.25 100mV 20mV
30w +V3 +5.0 +4.90 +5.10 +13 +0.2 +2.0 75mV 15mV 86% | FH30T48W12-05
12V -V2 -5.0 -4.80 -5.20 -12 -0.1 -1.0 75mV, 15SmV
+5.0V | V1 12.0 11.88 12.12 I1 0.12 1.25 100mV 20mV
S50W +V3 +5.0 +4.90 +5.10 +13 +0.2 +4.0 75mV. 15mV 86% | FH50T48W12-05
-vV2 -5.0 -4.80 -5.20 -12 -0.1 -2.0 75mV 15mV
Vi 12.0 11.88 12.12 11 0.12 1.25 100mV 20mV
30w +V3 +5.0 +4.90 +5.10 +13 +0.2 +2.0 75mV 15mV 86% | FH30T48W15-05
15V -V2 -5.0 -4.80 -5.20 -12 -0.1 -1.0 75mV, 15SmV
+5.0V | V1 12.0 11.88 12.12 I1 0.12 1.25 100mV 20mV
S50W +V3 +5.0 +4.90 +5.10 +13 +0.2 +4.0 75mV. 15mV 86% | FH50T48W15-05
-vV2 -5.0 -4.80 -5.20 -12 -0.1 -2.0 75mV 15mV

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

Product Numbering System

FH ] 30 4 033 - 112 MC

Series Output No Input V1 V2/V3 Obtions
No. Power Output Voltage Output Outputs P
FH 30: | 30W T : | Triple 24:| 18-36V || 033: | 3.3V 12 | £12V C : | Extended Temp.
50: | S0W 48 : | 36-75V 05: | 5.0V 15: | 15V SP: | Sense Pins
48W : | 20-75V MC : | Encapsulated
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NM F H Series, Triple output 3 0 & 5 0 W

DC-DC CONVERTERS

NOTE :
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NM FH Series, Quad Output 5 0 W

DC-DC CONVERTERS

BLOCK DIAGRAM
OI\)/er—Vol_tage
Enable Enable Dual-Phase <S rotef: ton Error
V3/V4 Control Controller 2 Opto Isolator Amplifier
]
(+)Vin [ 3 ] oy, s i T S|(H)Vv4
Under-Voltage || o o
Lockout o T 3 Com
| = = 1 1 V3/V4
(%Veg[-T%mp. . | T T
rotection o m s 71 (V3
(-)Vin [2] o 8] (H)V2
Cp)vetr—Lt()ad " L) 1 WA T ()
rotection 1 1 . o -|— -|— 5 Com
Hiccup-Mode
S%ortPCircuit g I 1 1 VI/v2
rotection J— ° —
AN ° 1371 T MM T 10] (-)V1
E |
Enable 1] Enable Dual-Phase <S Opto Isolator ; A Errl(‘)fri
V1/V2 Control Controller 1 Over-Voliage mplifier
Protection
OPEN FRAME (Stnadard) ENCAPSULATED (Optional, MC Suffix)
< 0% > < (539 >
‘7&'5%9%)—’ (052]0)» 025 (iléig(jz))
L — — P R e e s
g9 BOTTOM VIEW
el (19.05) i (19.05)
(+)V4-5 (+)V4-5
@ 4-Enable, v3/v4 Com, V3IV4 -6 — &1 39) [ St 4- Enable, v3/va Com, V3/v4-6 — 4 —H 0
L@ 3- Vin(H) (WV3-7 7@——(03'_18510) U ?3'_18510) & 3-Vin(H) (WV3-7T— @& ——7(03'_18510)
L@ 2-Vin() GV2-8 — 41413 nETE G0 2- Vine) @v2-8 —4 -G
1@ 1-Enable, VI/V2 Com, VI/V2-9 —@7?‘{32) (?fig) @ 1-Enable, VI/V2 Com, VI/V2-9 *@*’7?’1151(3))
(V1-10 (VI -10
S @ E ’7(1)97(5)(5)) @ le- *(?97.(5)(5))
Y \
. . i 0.15
!k (3.8) . M3 x 0.5 Through, 4 PLACES . &
034 s i =T PO Y W X v 1
(8.6) [ I
e I B . _ b
K 2 65 Metal Case (Optional-MC) 3.5
1. Sense pins are optional, must specify with suffix SP. y  op min.

2. Sense pins 10, 11 are 0.020” (0.5mm) dia.
3. All other pins are 0.040” (1.0mm) dia. with
0.065” (1.65mm) standoff shoulders.

1. Sense pins are optional, must specify with suffix SP.
2. Sense pins 10, 11 are 0.020” (0.5mm) dia.
3. All other pins are 0.040” (1.0mm) dia.
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FH Series, Quad Output 5 0 W

) ™
DC-DC CONVERTERS
INPUT OUTPUT @aF .
* i i Temp. :
Nominal | UVLO Voltsaie ) Current (A) Ripple & Noise (’fq’,l;g{,:t Shutd(l))wn @i (];2}1’7:)
(Range) | On/Off Point Min.* | Max.* # Min. | Max. |Peak-Peak| R.M.S. | protection | /Recover | FOWer MODEL NO.
+V2 | +5.00 | +4.90 | +5.10 | +12 | 402 | +4.0 75mV 15mV
£50V | -Vl | -500 | -480 | -5.20 -1l -0.1 2.0 75mV 15mV )
+12V | +V4 | +12.00 | +11.88 | +12.12 | +14 | +0.20 | +2.0 100mV | 20mV 88% | FHS0Q2405-12
24 17V -V3 | -12.00 | -11.50 | -12.50 | -13 | -0.10 [ -1.0 100mV | 20mV
(18-36) /16V +V2 | +5.00 | +4.90 | +5.10 | +12 | 4025 | +2.5 75mV. 15mV
£50V | -V1 | -500 | -480 | -5.20 -1 | -025 | 25 75mV 15mV )
+15V | +V4 | +15.00 | +14.85 | +15.15 | +14 | +0.15 | +1.5 120mV_ | 25mV k3 || 1L LT
-V3 | -15.00 | -14.40 | -15.60 | -13 -0.1 -1.0 120mV_ | 25mV
+V2 | +5.00 | +4.90 | +5.10 | +12 | 402 | +4.0 75mV 15mV
50V | -V1 | -500 | -480 | -5.20 -1l -0.1 2.0 75mV 15mV )
+12V | +V4 | +12.00 | +11.88 | +12.12 | +14 | +0.20 | +2.0 100mV_| 20mV_| .. 88% | FHS0Q4805-12
48 34V -V3 | -12.00 | -11.50 | -12.50 | -13 | -0.10 | -1.0 100mV_ | 20mV 1\14003? #105°C/ | oo
(36-75) | 33V +V2 | +5.00 | +4.90 | +5.10 | +12 | 4025 | +2.5 75mV. 15mV_| | etnite | T9°C
+50V | -V1 | -500 | -480 | -5.20 -1 | -025 | 25 75mV 15mV 88% | FHS0Q4805-15
+15V | +V4 | +15.00 | +14.85 | +15.15 | +14 | +0.15 | +1.5 120mV_ | 25mV ?
-V3 | -15.00 | -14.40 | -15.60 | -13 -0.1 -1.0 120mV_ | 25mV
+V2 | +5.00 | +4.90 | +5.10 | +12 | 402 | +4.0 75mV 15mV
50V | -V1 | -500 | -480 | -5.20 -1 -0.1 2.0 75mV 15mV )
+12V | +V4 | +12.00 | +11.88 | +12.12 | +14 | +0.20 | +2.0 100mV | 20mV 86% | FHS0Q48W05-12
48W 17V -V3 | -12.00 | -11.50 | -12.50 | -13 | -0.10 [ -1.0 100mV | 20mV
(20-75) | /16V +V2 | +5.00 | +4.90 | +5.10 | +12 | 4025 | +2.5 75mV. 15mV
£50V | -V1 | -500 | -480 | -5.20 -1 | -025 | 25 75mV 15mV )
+15V | +V4 | +15.00 | +14.85 | +15.15 | +14 | +0.15 | +1.5 120mV_ | 25mV 0 || L BT
-V3 | -15.00 | -14.40 | -15.60 | -13 -0.1 -1.0 120mV_ | 25mV

U Measured from 10% to max. load.

® Ripple noise measured with X1 probe tip & ground ring.

Product Numbering System & Selection Guide

4

012 -

0S

C

Series Output No Input +V2/-V1 +V4/-V3 Options
No. Power* Output Voltage Output Output P
FH 50: | 50W || Q: | Quad 24: | 1836V || 015: | 1.2V || 05: | £5.0V C : | Extended Temperature
48 : | 36-75V || 025: | 2.5V || 12: | £12V MC : | Encapsulated
48W : | 20-75V 12: | 12V || 15: | £15V
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