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Features
50-100W isolated output
Half brick package

Regulated outputs
Efficiency to 85%
500KHz switching frequency

Five-sided shield metal case

Continuous short circuit protection

RoHS compliant

POWERBOX Industrial Line

PHB100 Series

50-100W 2:1 Single Output

DC/DC Converter
Manual V12

Model Input Output Output Input Current Efficiency Case
Number Voltage Voltage Current No Load Full Load

PHB100-24S33 18-36 VDC 3.3VDC 20 A 50 mA 3480 mA 79% HB
PHB100-24S05 18-36 VDC 5.0VDC 20A 50mA 5020 mA 83% HB
PHB100-24S12 18-36 VDC 12.0VDC 8.3A 50 mA 4880 mA 85% HB
PHB100-24S15 18-36 VDC 15.0VDC 6.7A 50 mA 4925 mA 85% HB
PHB100-24S524 18-36 VDC 24.0VDC 417 A 50mA 4905 mA 86% HB
PHB100-48S33 36-75VDC 3.3VDC 20 A 50 mA 1720 mA 80% HB
PHB100-48S05 36-75VDC 5.0VDC 20 A 50 mA 2480 mA 84% HB
PHB100-48512 36-75VDC 12.0VDC 8.3A 50 mA 2442 mA 85% HB
PHB100-48S15 36-75VDC 15.0VDC 6.7A 50 mA 2463 mA 85% HB
PHB100-48524 36-75VDC 24.0VDC 417 A 50 mA 2463 mA 85% HB

Notes :
1. Nominal input voltage 24 or 48 VDC
2. All specifications typical at nominal line , full load and 250C unless otherwise notes.
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Specifications

Input Specifications

Parameters Min Nominal Max Unit Note
Input voltage range 18 24 36 VvDC

Input voltage range 36 48 75 VDC

Input filter Pi-filter
Under-voltage lockout 24Vin power up 17V

24Vin power down 16V
48Vin power up 34V
48Vin power down 32.5V

Positive logic remote On/OFF

Logic compatibility Open collector referenced to -input
Model ON Open circuit
Model OFF <0.8Vdc

Suffix “N” to the model number with Negative logic remote on/off

Output Specifications

Parameters Max Unit Note
Voltage accuracy 1.0 %
Transient response 500 usec. 25%step load change
External adjustment range 10 %
Ripple and noise 20MHz BW. 40 mVrms. 2.5V & 3.3V & 5V output
100 mVp-p
60 mVrms. 12V & 15V output
150 mVp-p
100 mVrms. 24V output
240 mVp-p
Temperature coefficient 0.03 %/ oC
Line regulation 0.2 % From high line to low line
Load regulation 0.2 % From full load to zero load
Short circuit protection Continuous
Over voltage protection trip range 115-140 % Vo nominal
Current limit 110-140 % nominal output

General Specifications

Parameters Min Max Unit Note

Isolation resistance 107 Ohms

Switching frequency KHz 500KHz typical
Operating temperature range -40 +100 oC

Case temperature thermal shutdown +100 oC

Storage temperature range -40 +105 oC

Case material Aluminum

Case dimensions 2.28x2.40x0.50 inches (57.9x61.0x12.7 mm)

Isolation Voltage

Parameters Min Unit Note
Input to output isolation voltage 1500 VvDC
Input to case isolation voltage 1500 VDC
Output to case isolation voltage 1500 VDC
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

General Information

The PHB100 unit has many operational characterized aspects, including efficiency, input current ripple, start up delay time, overshoot, output ripple

& noise, dynamic response to load.

Efficiency
PHB100-24525 Load VS EFF. PHB100-24533 Load VS EFF.
83% 87%
78% 82%
73% ~
9 : g%
" 68% i
re oo 18V L 72% 17 —e—18V
o
—m—2av 67% / —m—24v
58% / 36V / A 36V
53% | 62% §
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0% 0% 30% 40% S50% 60% 70% 80% 90% 100%
Output Load(%) Output Load(%)
PHB100-24S05 Load VS EFF. PHB100-24512 Load VS EFF.
87% 92%
_ 82% _8T%
S R
- - >
—e— 18V I —e—18V
Y77 — " e2% —
—|—24V —8—24V
—A—36V —A—36V
72% 7%
0% 20% 30% 40% 50% 60% 70% 80% 90%  100% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
Output Load(%) Output Load(%)
PHB100-24S15 Load VS EFF. PHB100-24524 Load VS EFF.
91% 92%
86% 87%
w 81% | o~ 82%
i —e—18V & / / —e—18V
76% —.—24v 77% —m—24V|__|
—A—36V / —A— 36V
1% 72%
0% 20% 30% 40% 50% 60% 70% 80% 90% 100% 10% 20% 0% 40% 50% 60% 70% 80% 90% 100%
Output Load(%) Output Load(%)
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POWERBOX Industrial Line

PHB100 Series
50-100W 2:1 Single Output
DC/DC Converter
Manual V12
PHB100-48525 Load VS EFF. PHB100-48S33 Load VS EFF.
83% 87%
78% | ‘ﬁ 6%
73%
_ / %
X 68% S
: ° 72%
w o, w
i 8% ——3v[ | & 36V
58% 7/ —m—48V | 67% /// —m—asv| |
53% ﬁ ” 75V 62% Y 75v1—
48% 1 57%
0% 0% 30% 40% S0% 60% T0% 80% 0%  100% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Output Load(%) Output Load(%)
PHB100-48S05 Load VS EFF. PHB100-48812 Load VS EFF.
90% 90%
85% 85% | g
_80% 80%
S X
o 75% o 75%
th —e—36V i —e—36V
70% 4 / — 70% { — |
—m— 48V / —m— 48V
65% / ATV 65% / V]
60% 60% 1
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Output Load(%) Output Load(%)
PHB100-48515 Load VS EFF. PHB100-48524 Load VS EFF.
92% 92%
87% 87% |
82% s
9 V o 82% |
w 7% w
5 _— // —e—36V th 77% —e—36V
A |
W —m—48V —= 48V
67% / s 75v| ] 72% / o
{ -
62% ¢ 67% §
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 10% 20%  30% 40% 50% 60% 70% 80%  90%  100%
Output Load(%) Output Load(%)
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Input Current Ripple

Measuring input current ripple waveform peak to peak. Measure mane bandwidth 20MHz. At nominal input, maximum lout.

lin
Ripple & noise : 35.5mVp-p

TeK5top_| e TeK5top_| e
u u
1 chi1pk-pPk 1 chi1pk-pk
1 T35.5mA 1 Tol.oma
il
4.38maA 10.5maA
Ml 25, 0mAGH MT0.0s A Ch1 F 0.00 A Ml 25, 0mAGH MT0.0s A Ch1 F 0.00 A
3960 % 3960 %
Model: PHB100-24S25 Ch1: Model: PHB100-24S33 Ch1:

lin
Ripple & noise : 91.0mVp-p

M[10.0ps| Al Ch1 F 0.00 A

W49.60%
Model: PHB100-24S15 Ch1:

lin
Ripple & noise : 25.4mVp-p

ME 0. 0mAGs

TeK5top_| e TeK5top_| e
u u
1 chi1pk-pPk 1 chipk-pPk
1 T20.2mA 1 T30.6mA
Ch1 RMS Ch1 RMS
5.41mA 6.42maA
ME 0. 0mAGs MT0.0s A Ch1 F 0.00 A ME 0. 0mAGs MT0.0s A Ch1 F 0.00 A
3960 % 3960 %
Model: PHB100-24S05 Ch1: Model:PHB100-24S12 Ch1:
lin lin
Ripple & noise : 29.2mVp-p Ripple & noise : 30.6mVp-p
TeK5top_| e TeK5top_| e
u u
1 chi1pk-pPk 1 chi1pk-pPk
1 25.4mA 1 52.4ma
cht Rms (B sthe bl R E g e d-4HIE Ch1 RMS
6.02maA | 10.3mA

M[10.0ps| Al Ch1 F 0.00 A

W49.60%
Model: PHB100-24524 Ch1l:

lin

ME 0. 0mAGs

Ripple & noise : 53.4mVp-p
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POWERBOX Industrial Line

PHB100 Series

50-100W 2:1 Single Output

DC/DC Converter

Manual V12

0 T —— 0 T ——
; . : [

4 Chl Pk-Pk

4 Chl Pk-Pk

T0.0p8] Al ChT F 000 A
W@9.60% |

Model: PHB100-48S15 Ch1:

lin

Ripple & noise : 39.5mVp-p

@ 25-omAsH

T0.0p8] Al ChT F 000 A
WE60% |

Model: PHB100-48524 Ch1:

lin

Ripple & noise : 64.0mVp-p

@ 25-omAsH

S8.5mA .. A A . e - - . . 52.0mA
Ch1 RMS BWMMM S EER AN Ch1 RMS
7.50maA 7.21maA
Wi 25.0mAcH) T0.0p8] Al ChT F 000 A Wi 25.0mAcH) T0.0p8] Al ChT F 000 A
UESE% | fASE0% |
Model: PHB100-48525 Ch1: Model: PHB100-48S33 Ch1:
lin lin
Ripple & noise : 58.5mVp-p Ripple & noise : 52.0mVp-p
L0 TN S——r— L0 TN S——r—
: u : u
4 Ch1 Pk-Pk . 4 Ch1 Pk-Pk
42.0maA . A A . e - - - . 40.5maA
S T T mmmmx_nmw
rorma RO TITRRATTTVYR - onms
Wi 25.0mAcH) T0.0p8] Al ChT F 000 A Wi 25.0mAcH) T0.0p8] Al ChT F 000 A
UESE% | ASE0% |
Model: PHB100-48S05 Ch1 : Model: PHB100-48512 Ch1:
lin lin
Ripple & noise : 42.0mVp-p Ripple & noise : 40.5mVp-p
L0 TN S——r— L0 TN S——r—
: u : u
4 Ch1l Pk-Pk 4 Ch1l Pk-Pk
39.5mA 64.0maA
Ch1 RMS Ch1 RMS
8.56maA 11.0mA
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Start Up Delay Time

1. Start up input power, measuring the time between input power is turn on and output voltage go within 90% Vout. At nominal input and

maximum load.

2. Start up use remote on/off , measuring the time between remote is turn on and output voltage go within 90% Vout. At nominal input and

maximum load.

Chil 10,0V

'I:SUVI .MZ.(JU.mS A Ch'IIJ' 2‘0‘.0
Model PHB100-24S533

Ch1:Vin Ch2:Vout Delay
time : 4.64ms

/|

M2.00ms A Ch1 & 2.20

Model: PHB100-24S33 Ch1:

Remote  Ch2:Vout Delay
time : 8.92ms

chi| 2.00V 1.50 v

Tek Stop_| —" | ] Tek Prevu | [ | ]
. o~ H H H H A 2.14 v A 4 H H j H A 2.24 Vv
@: 2,22V : @: 2.42v
A 6.76ms A 9.12ms
@: 6.72ms @: 8.08ms
: «
chﬂ”zo.dvl 700V EM2.00ms A Ch1 A 11.2 ch1\"2.oﬁv T.00 Y SMZ.00ms A Chi #  2.20
Model : PHB100-24S25 Model: PHB100-24S25 Ch1:
Ch1:Vin Ch2:Vout Delay Remote  Ch2:Vout Delay
time : 6.76ms time:9.12ms
Tek Stop_| —— T Tek Stop_| = 1 T
) b4 H H ! ! AL 2.94V X 1 ! ! : : A 297V
@: 291V @: 3.18V
A 4.64ms A 8.92ms
@: 4.52ms @: 7.68ms
R
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POWERBOX Industrial Line

PHB100 Series

50-100W 2:1 Single Output

DC/DC Converter

Manual V12

TekSop [ ] B . TekStop_|____ 7 ] T .
: @ i32v | @ 47y
; A 6.00ms A: 8.88ms
1 @: 5.96ms @: 7.80ms

«
1
chil 10.0 v: 500y SMZ.00ms A Ch1 F 300V chil z.olov 500y EMZ.00ms A ChT F  3.20 v
HZ000% | BZ020% |

Model : PHB100-24S05 Model : PHB100-24S05 Ch1 :

Ch1:Vin Ch2:Vout Delay Remote  Ch2:Vout Delay

time : 6.00ms time : 8.88ms

TekSop [ ] ] . TekStop | T 0 L .
: @ 0oV | @ o
; A 6.00ms A: 8.04ms
N @: 5.96ms @: 6.88ms

«
T ; kN
:/[
chi[ 10.0 v: 5.00 Y M\z.d()ms\ =A| ShF 50w chil z.olov 5.00 Y M\z.d()ms\ =A| ShTF s
HZ000% | BZ020% |

Model : PHB100-24S512 Model: PHB100-24S12 Ch1:

Ch1:Vin Ch2:Vout Delay Remote  Ch2:Vout Delay

time : 6.00ms time : 8.04ms

TekSop [ ] B . L0 T I e e — .
: @ 130V v S ® 133V
; A 5.96ms : A 7.92ms
& @: 5.92ms @: 7.08ms

:
chi[ 10.0v 5.00V

MZ2.00ms A Ch1 f  20.0V

Model

time : 5.96ms

i120.00 %

: PHB100-24S15
Ch1:Vin Ch2:Vout Delay

Al

M2.00ms A Ch1 f 1.68V

2020% |
Model : PHB100-24S15 Ch1:

Remote  Ch2:Vout Delay
time: 7.92ms

chi[ 2.00v 10.0 v
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POWERBOX Industrial Line

PHB100 Series
50-100W 2:1 Single Output
DC/DC Converter
Manual V12
TekStop = —1 Tekstop_ e
B B A - B AT A R
‘ @ 43ms '
4
chﬂ”w.oif T0.0V  GM2.00ms A Chi #  20.0V chﬂ”z.oo'if 700V aM2.00ms A Chi #  1.68 v
Model : PHB100-24S524 Model : PHB100-24S24 Ch1:
Ch1:Vin Ch2:Vout Delay Remote  Ch2:Vout Delay
time : 4.36ms time : 6.80ms
TekStop_| 1 TekStop_| = —|
| @ Sadms
+
1 1
chﬂ”w.oif T.00V SM2.00ms A Chi #  20.0V Ch1\”2.0‘0i«' T.00V  GM2.00ms A Chi #  2.20V
Model : PHB100-48525 Model : PHB100-48S25 Ch1:
Ch1:Vin Ch2:Vout Delay Remote  Ch2:Vout Delay
time : 5.48ms time: 9.28ms
TekStop_| — — TekStop_| = —
CEE I N T T @
L @ §72ms @
; «
[T ™ = = ik 1
et
// . .
Ch'l\”ZU.Oi«'K 1:5(.;!\/ M\M} A Ch1‘.‘f 4‘0‘.0\# Ch'I\HZ.OIOi«' 1:5(.;!\/ M\M} A Ch1‘.‘f 2‘.‘20\#
Model : PHB100-48S33 Model : PHB100-48S33 Ch1:
Ch1:Vin Ch2:Vout Delay Remote  Ch2:Vout Delay
time : 8.76ms time: 11.5ms
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Tekstop | — | - ]

ak 8k
o9 pp
25 us
22 <<«

/

:
Chil 20.0V W@ 2.00v &M32.00ms A Chl 4 0.0V

20.00% |
Model : PHB100-48505

Ch1:Vin Ch2:Vout Delay

Tek Stop__| — — ]

4
|

Chil 2.00V W@ 2.00V &M2.00ms A Chl 4 2.20V

W2020% |
Model: PHB100-48S05 Ch1:

Remote  Ch2:Vout Delay

:
Chil 20.0V W@ 5.00v &M2.00ms A Chl 4 0.0V

i20.00% |
Model : PHB100-48515

Ch1:Vin Ch2:Vout Delay
time : 7.00ms

time : 6.68ms time : 9.68ms
TeKStop_| —" 1 T TeKStop_| — : T
: L : & - o : &
A A
@ @
o
m ’ ik S
N :/l N /_
chi 20.0 \."E SO0V [2.00ms A Chl 4 40.0V chil '2.0:0 v SO0V SM2.00ms A Chl & 2.20V
/2000 % | 2020 % |
Model : PHB100-48512 Model: PHB100-48512 Ch1:
Ch1:Vin Ch2:Vout Delay Remote  Ch2:Vout Delay
time : 6.96ms time : 8.60ms
TekStop | [0 [ ] TokStop [ ——r
a: v o
[ & ' &
o
ﬁ\ /( 1

Chi| 2.00V T0.0V  &M2.00ms A Chi & T1.68V

W2020% |
Model: PHB100-48515 Ch1:

Remote  Ch2:Vout Delay
time : 8.64ms

www.prbx.com

ap Bk




POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Tek Stop |

- &

/

Chil 20.0% SeGF] 10.0v &M2.00ms A Chl ~ 20.0V

Model : PHB100-48524

Ch1:Vin Ch2:Vout Delay
time : 6.24ms

b apk

21.2v
21.6 v
6.24ms
6.20ms

TeksStop_| e ]

- ad

/

Chil 2.00V A@F] 10.0v &M2.00ms A Chl 4 1.68V

Model: PHB100-48524 Ch1:

Remote  Ch2:Vout Delay
time : 8.20ms

b apk

21.6 v
21.9V
8.20ms
7.44ms
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Overshoot

Start up input power, measuring the deviation which over the output. At nominal input , minimum load and maximum load.

Rise Time

Measuring the time between 10%-Vout to 90%-Vout. At nominal input , minimum load and maximum load.

TUEEE TS0V GMT.00ms A chz £ 1.08
Model : PHB100-24S33(maximum load)
Ch2: Vout

Rise time: 1.673ms

Overshoot : 7.2%

1.50V M 400pus| A Chz £ 690mV

Model : PHB100-24S33(minimum load)

Ch2 : Vout

Rise time : 386.9us
Overshoot : zero%

Tekstop | A —————— Tekstop | O ————
T - - - T - - -
Ch2 Rise Ch2 Rise
1.553ms 357.6ps
o
Ch2 Max | i Ch2 Max
2,96V 282V
“BGE 100V SMT.00ms A ChZ £ 200mV “RGE 100V M 400ps| A Ch2 £ 400mV
Model: PHB100-24S25(maximum load) Model: PHB100-24S25(minimum load)
Ch2: Vout Ch2:Vout
Rise time : 1.5653ms Rise time : 357.6us
Overshoot : 18.4% Overshoot : zero%
Tekstop | A ———— Tekstop | O ———
T - - - T - - -
Ch2 Rise Ch2 Rise
1.673ms 386.9ps
« ;
4
[2s == oo o i i i H i il Ch2 Max | [P #i-|  Ch2 Max
354V 3,66 V

www.prbx.com
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POWERBOX Industrial Line

PHB100 Series
50-100W 2:1 Single Output
DC/DC Converter
Manual V12
TekStop | e — TeK Prevu | e —
Ch2 Rise Ch2 Rise
1.832ms 423.6us
d +
it Ch2 Max i Ch2 Max
5.20V 5.20V
2.00v EM[1.00ms A Ch:2 7 440m\; 2.00 V : M 400pus| A Ch2 7 840m\;
020,00 % | /20,20 % |
Model : PHB100-24S05(maximum load) Model : PHB100-24S05(minimum load)
Ch2 : Vout Ch2 : Vout
Rise time : 1.832ms Rise time : 423.6us
Overshoot : 4% Overshoot : zero%
TeKStop | e TeK Prevu | e
H i H H .
T Ch2Rise : T chzRise
: 1.708ms 1.703ms
. : a
— Ch2 Max | i Ch2 mMax
12.3Vv 124V
SO0V GM[T.00ms A\ AR Y, ’ '5:06 7 GMT.00ms) Al Ch2 ALY
Model : PHB100-24S512(maximum load) Model : PHB100-24S12(minimum load)
Ch2 : Vout Ch2 : Vout
Rise time: 1.708ms Rise time : 1.703ms
OVerShOOt . Zero% Overshoot : Zero%
TekStop | e | TekStop | —
' ' Z
Ch2 Rise Ch2 Rise
.................. 1.803ms 2.741ms
[ 22 H ch2 max Ch2 Max
13.3V 13.3V

5.00V M[1.00ms| A Ch2 & 1.00V

Model : PHB100-24S15(maximum load)

Ch2 : Vout
Rise time : 1.803ms
Overshoot : zero%

P s.00v M[1.00ms| Al Ch2 & 2,10V

Model : PHB100-24S15(minimum load)

Ch2 : Vout

Rise time: 2.741ms
Overshoot : zero%

www.prbx.com
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POWERBOX Industrial Line

PHB100 Series
50-100W 2:1 Single Output
DC/DC Converter
Manual V12
TeKStop | e — TeKStop | e —
Ch2 Rise Ch2 Rise
1.223ms 2.366ms
(22 ' ch2 max (228 + cha Max
24.4V : 1240w
10.0V M|1.00ms| A Ch:Z ra 2.00\; 10.0V . M[1.00ms| A Ch2 - 2.20\;
520,00 % | 020.20% |
Model : PHB100-24S24(maximum load) Model : PHB100-24S24(minimum load)
Ch2:Vout Ch2 : Vout
Rise time : 1.223ms Rise time : 2.366ms
OVerShOOt . Zero% Overshoot : zeroo/o
TeKStop | e — TeKStop | e —
H . H H .
........
Ch2 Rise A i Ch2Rise
1.625ms 317.6us
Py H chz max E)I.- :*. Ch2 mMax
3.08V I i 2.82V
AR (R TR PR T T : AT W[400ps] A Chz T
Model : PHB100-48525(maximum load) Model: PHB100-48S25(minimum load)
Ch2 : Vout Ch2 : Vout
Rise time: 1.625ms Rise time : 317.6us
Overshoot : 23.2% Overshoot : zero%
TekStop | | — TekStop | S
’ f . : f
........ T ]
/ : 1 ch2Rise Ch2 Rise
3.364ms 2.564ms
23] i ' ch2 max ‘— Ch2 Max
345V 3.60V

1.50V M[1.00ms| A Ch2 & 300mv

Model : PHB100-48S33(maximum load)

Ch2 : Vout
Rise time : 3.364ms
Overshoot : zero%

®iF 1.50Vv M[1.00ms| Al Ch2 5 690mV

Model : PHB100-48S33(minimum load)

Ch2 : Vout

Rise time : 2.564ms
Overshoot : zero%

www.prbx.com
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POWERBOX Industrial Line

PHB100 Series
50-100W 2:1 Single Output
DC/DC Converter
Manual V12
TeRStop_] e —] TeRStop ] e —
Ch2 Rise Ch2 Rise
.................... 1.629ms P 386.0us
4 4
P oy H Ch2 Max i Ch2 Max
5.36 ¥ 5.36V
2.60\/ M1.0:0ms A Ch:2 I soom; 2.00 V M|40:0}.ls| A Ch:2 7 840m\;
zo.00% | [20.20 % |
Model : PHB100-48S05(maximum load) Model : PHB100-48S05(minimum load)
Ch2:Vout Ch2:Vout
Rise time : 1.629ms Rise time : 386.0us
Overshoot : zero% Overshoot : zero%
Tekstop | ERE— T N e s
Ch2 Rise Ch2 Rise
: 1.577ms 1.435ms
:*. Ch2 Max :4— Ch2 Max
i 12.3V 12.3V
Ch 2NN R W R KX R T T TR A XYY
Model: PHB100-48S12(maximum load) Model: PHB100-48S12(minimum load)
Ch2 : Vout Ch2 : Vout
Rise time : 1.577ms Rise time : 1.435ms
Overshoot : zero% Overshoot : zero%
Tekstop | | —— Tekstop | — ]
Ch2 Rise Ch2 Rise
1.694ms 2.229ms
A 4
[ 24 1 Ch2Max [Py 1 Ch2 Max
15.3V 15.3V
5.[;0V M2.0=0ms Al Ch=2 5 100V 3.00V M1.0=0ms Al CI‘I:Z 5210V
Model : PHB100-48S15(maximum load) Model : PHB100-48S15(minimum load)
Ch2 : Vout Ch2 : Vout
Rise tlme . 1694ms Rise t|me : 2229ms
Overshoot : zero% Overshoot : zero%

www.prbx.com
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POWERBOX Industrial Line

PHB100 Series
50-100W 2:1 Single Output
DC/DC Converter
Manual V12
TekStop | = T TekStop | = T
5 H I T
Ch2 Rise Ch2 Rise
1.457ms 2.341ms
p| s : 3 w3 3 * Ch2 Max p| ; i w3 i " Ch2 Max
) ) . . . 24.4 Vv ) ) . . . 241V

T0.0vV  GMT.00ms A Chz -  2.80V

Model : PHB100-48S24(maximum load)

Ch2 :Vout
Rise time: 1.457ms
Overshoot : zero%

T0.0vV  GMT.00ms A Chz F  2.20 V

Model : PHB100-48S24(minimum load)

Ch2 :Vout

Rise time: 2.341ms
Overshoot : zero%

www.prbx.com
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Hold Time

1. Measure from the power supply end to when Vout drop down to 90% output. At nominal input and maximum load.
2. Measure from the remote control end to when Vout drop down to 90% output. At nominal input and maximum load

TekStop ] —T 1 I Tek Stop | [ — : ] |
! 5 : : : A 400my : i : : : Al 160my
h @ 224V @ 268V
. . E . . A T08ps [ - e A 2.66ms
i @: 76.0us @: —20.0us
L Nt Ll I
O s *
i TIN ( B ~3 :
RO o )
éhﬂ 20.0\:/ T.00 V .M\ 20;0;15\ ;A| ch;1 hY 40.0\;' Chi[_2.00v ooV WlT-00ms A CR1 x  2.20V
Model : PHB100-24525 Model : PHB100-24525 Ch1:
Ch1l:Vin Ch2:Vout Hold Remote  Ch2:Vout Hold
time : 108us time : 2.66ms
TeRStop [ T TokStep | [ —
' T & 3o v o a2y
3 . - AL T76.0US [ A DR S S A 2.26ms
| @: 48.0us E@: 2.24ms
0 P 4 Ll L TR LR SRR TS TR SO RS U PP
3 Ll L
i \\..k ‘
éhﬂ 10.0\:/ 150V .M\ 20;0;15\ ;A| ch;1 hY 20.0\;' Chi[_2.00 v 50V uMi.00ms A ChT v 2.20V
Model : PHB100-24S33 Model: PHB100-24S33 Ch1l:
Ch1l:Vin Ch2:Vout Hold Remote  Ch2:Vout Hold
time: 76.0us time: 2.26ms
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POWERBOX Industrial Line

PHB100 Series
50-100W 2:1 Single Output
DC/DC Converter
Manual V12
TekStop | - [ i 1 Tek Stop | - [ 1 i ]
: & W5V ® G4sv
I - i . - e - ol ol . . i AT 56.0us [ D (R O A 2.30ms
3 @:  36.0us E@: 2.28ms
.--———\ : : : : 4
N {
: " 1
chil 10.0\; 700V SN 200ps] A Ch1 X 20.0 V ChiTZo0v 200V GMT.00ms Al ChT 1 2.20V
Model : PHB100-24505 Model: PHB100-24S05 Ch1:
Ch1:Vin Ch2:Vout Hold Remote  Ch2:Vout Hold
time : 56.0us time: 2.30m
TekStop | . %ﬁ—] TekStop | - [_ if { . _}
: S 1@ Toov ® Gesv
L AT 68.0us L T I S S iA: 2.70ms
H @  44.0us ! 1@ 2.68ms
e 3 ] i : ;
: Y ‘
N SENY | e S : s
. 1
...... o
chil 10.0\; SO0V WM 200ps] A Ch1 X 20.0 V ChiTZo0v 5.00V  GMT.00ms Al ChT X 2.20V
Model PHB100-24S512 Model: PHB100-24S12 Ch1:
Ch1:Vin Ch2:Vout Hold Remote  Ch2:Vout Hold
time : 68.0us time: 2.70ms
TekStop | - %ﬁ—] TekStop | - [_ if { . _}
: S 1@ 117y ® izev
| JdaA: 60.0us [ O I A U A 2.60ms
@: 40.0us E@: 2.58ms

M 200ps] A Ch1 % 20.0 V

Model PHB100-24S515

Ch1:Vin Ch2:Vout Hold
time : 60.0us

Chi[ 10.0V & 5.00V

N

MT.00ms A Chl % 1.68 V
Model: PHB100-24S15 Ch1l:

Remote  Ch2:Vout Hold

time : 2.60ms

Chil 2.00v wEi® 10.0v

www.prbx.com
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POWERBOX Industrial Line

PHB100 Series
50-100W 2:1 Single Output
DC/DC Converter
Manual V12
Tksop_ [ ] - Tekstop | T ] _
u o Irev ; o 13 20w
i .. P Lo ol AL 76.0us i ...... T i A 2.48ms
| @: 48.0us . j@m: 2.46ms
\\”: : : : D : Do “
T N i [ ERs Py i
T ! B
chi 10.0'3/ SR 100V M 200415 A] Thi 20,0V chil2.00 v “T0.0v SM1.0oms, A'I Chi v 1.68
Model : PHB100-24S24 Model : PHB100-24524 Ch1:
Ch1:Vin Ch2:Vout Hold Remote  Ch2:Vout Hold
time: 76.0us time: 2.48ms
Tel Stop I I [—ﬁ—] - Tel Stop. [ - [= i ; I =] .
v RN 13 oo
S j .. .. A B4.0us [ I S B, A 2.64ms
| @: 48.0us jm@m: 2.62ms
chi 10.6&/ SR 100V M| 200415 A] hi 108V chil2.00 v TG0V AMi.0oms, A'I Chi v 2.20 v
Model : PHB100-48525 Model : PHB100-48525 Ch1:
Chl:Vin Ch2:Vout Hold Remote  Ch2:Vout Hold
time : 84.0us time: 2.64ms
Tek Stop ‘...- — 1 . Tel Stop. [ — [= ﬁ:= I =}
u : o Torv 3 13 sy
S i AL 96.0us [P . | A A 2.66ms
H ] @: G64.0us j@m: 3.12ms
S, ; g

Tt b
Ch'l\”ZU.(if/ . 'ISOV N'I\ 200‘}15\ A| CH1 Y ’ 40.0.\:‘
Model PHB100-48533

Chi: Virll Ch?2 : Vout Hold
time : 96.0us

Chi| 2.00V ®E® 1.50 V

Model : PHB100-48533 Ch1l:
Remote  Ch2:Vout Hold
time : 2.66ms
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POWERBOX Industrial Line

PHB100 Series
50-100W 2:1 Single Output
DC/DC Converter
Manual V12
Tksop T ] : Tekstep [ o 1 ]
: " 3 T s i
... .. i A 64.0us N R P T D 1A 2.30ms
H ] @:  40.0us : 1@ 2.30ms
e i J
ﬁ ' .
p— : i
Chil 20.'0'\; “Z00V &M 200Ms] A ChT % 40.0¥ chil 200 v 3000 SMT.00ms Al CT % 2.20V
Model : PHB100-48505 Model : PHB100-48S05 Ch1 :
Ch1:Vin Ch2:Vout Hold Remote  Ch2:Vout Hold
time : 64.0us time : 2.30ms
Tksop T ] : Tekstop | T ——
u o @ tosv | f 13 lvav
... .. i . .. P Lo A L AL 68.0us i ................... 1A 3.00ms
| : : : : ] @: 48.0us X 1@ 2.98ms
."—'—ﬂ\ - : : : b |
ﬁ - ﬁ l. |||||l||1 : .
Lt ; \h_'_ 1:... !':I:":‘ Ll ]
;1_ , I
Chil 20.'0'\; “S00V &M 200Ms] A ChT % 40.0¥ chil 200 v 5007 SMT.00ms Al ChT . 2.20V
Model PHB100-48512 Model: PHB100-48512 Ch1l:
Ch1:Vin Ch2: Vout Hold Remote  Ch2:Vout Hold
time : 68.0us time : 3.00ms
Tksop [ : o ST E—— —
u o @ 13sv | f 12 13av
... .. i . .. P Lo A LA 72,08 i ................... 1A 2.80ms
H : : : : ] @: 48.0us X 1@ 2.78ms
- \ - : : : ; : .
Tt :)_. = T r .
— et}
o -
Chil 20.'0'\; “S00V &M 200Ms] A ChT % 40.0¥ chil 200 v “70.07 SM1.00ms| Al CAT . 1.68 V
Model PHB100-48515 Model: PHB100-48S15 Ch1:
Ch1:Vin Ch2:Vout Hold Remote  Ch2:Vout Hold
time : 72.0us time : 2.80ms
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POWERBOX Industrial Line

PHB100 Series
50-100W 2:1 Single Output
DC/DC Converter
Manual V12
TekStop | [ il ] Tek Stop | [ T ]
: 5 180 v | | 180 &7
: A 76.0us A 3.04ms
1@ 52.0us5 .@: 3.02ms

Chil 20.0V T0.0V &M 200ps| A Ch1 % 40.0V

2000 % |
Model : PHB100-48524

Ch1:Vin Ch2: Vout Hold
time : 76.0us

Chil 200V W@ 10.0vV 4MI.00ms A Chl % 1.68V

W[20.20% |
Model : PHB100-48524 Ch1l:
Remote  Ch2:Vout Hold
time : 3.04ms

www.prbx.com
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Dynamic Response

Output voltage dynamic response at nominal input and different load condition(load change 75% load to 100% load load ) and output with a

1.0uF ceramic capacitor and a 10uF tantalum capacitor. Load current=0.1A/us, Ton=Toff=2.5ms.

TekStop |  — ] ]
u

IR 50, 0mv s, M d00Ms| A Ch1 \—26.0mV

TekStop | o—1 ]
[T]

ARl 100mv 5, M 400Ms| A Ch1 A—10.0mV

ch IR TTTMa00ps] A Ch1 A—6.00mV
Model : PHB100-24S25 Model : PHB100-24S33
Ch1:Vout Ch1:Vout
Tekstop | L 1 —— Tekstop | —
[ v

ARl 100mv 5, M 400Ms| A Ch1 \—320.0mV

Model: PHB100-24515
Ch1:Vout

T00mV e TTTMa00ps| A Ch1 A-22.0mV
Model : PHB100-24S05 Model : PHB100-24S12
Ch1:Vout Ch1:Vout
Tekstop_ | — Tekstop | ———
[ v

T00mV e TTTMIa00ps| A Ch1 A-38.0mV
Model : PHB100-24524
Ch1:Vout
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POWERBOX Industrial Line

PHB100 Series

50-100W 2:1 Single Output

DC/DC Converter

Manual V12

Tekstop | 1 | Tekstop [ [ ]

BEk - 100mv Agy ] M 400ps| A Ch1 A—10.0mv

s=o.0m\;ma_u| MMO:Ous\ =A| Chl \—-32.0mV
Model : PHB100-48525 Model : PHB100-48533
Ch1:Vout Ch1:Vout
Tekstop [ P ——— : 1. Tekstop | i - !

BEk - 100mv Agy ] M 400ps| A Ch1 A-8.00mv

;OOmV;NM : MMO;O}J.S\ ;A| Chi '\.—SG.OI‘I‘I\;‘
Model : PHB100-48515
Ch1:Vout

;OOmV;NM : MMO;Ous\ ;A| chi '\.—14.0m\;‘
Model : PHB100-48S05 Model : PHB100-48512
Ch1:Vout Ch1:Vout
TekStop ] — 1 TekStop | — ]

BEk - 100mv Agy ] M 400ps| A Ch1 A-52.0mv

Model : PHB100-48524
Ch1:Vout
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Output Ripple and Noise

Measuring output ripple waveform peak to peak. Measure mane bandwidth 20 MHz. At nominal input, maximum lout and output with a

1.0uF ceramic capacitor and a 10uF tantalum capacitor.

MIT.00Ms| A Ch1 A-3.20mV

Model : PHB100-24S05 Ch1:
Vout
Ripple & noise : 14.6mVp-p

10.0mV™

ANATATASHATIAY
YRV AR '

10.0mv"y

M 1.004s] A Ch1 A—9.00mV

Model: PHB100-24S12 Ch1l:

Vout
Ripple & noise : 33.4mVp-p

TekStop | —r : T T TekStop | = T
! :
Ch1 Pk-Pk 4 Ch1 Pk—Pk
M M M M 19.2mv 27.4my
) Mo NSV MA AR
DA e g s sy
10.0mv" M1.00s] A Ch1 v 800pv 70.0mv M 1.004s] A Ch1 A—6.00mV
Model: PHB100-24S25 Ch1l: Model: PHB100-24S33 Ch1l:
Vout Vout
Ripple & noise : 19.2mVp-p Ripple & noise : 27.4mVp-p
TekStop | —r : T TekStop | = T
Ch1 Pk-Pk /\ 4 Ch1 Pk—Pk
14.6mv / 33.4mv
Ch1 RMS Ch1 RMS
3.30mv 10.5mv
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POWERBOX Industrial Line

PHB100 Series
50-100W 2:1 Single Output
DC/DC Converter
Manual V12
Tek Stop | ; i | TekStop | [ i ]
S e L— :
..... e N 31.0mv . . K. U 4 - . ol . 69.6mv
10.0mvy .M\I-SOMSI Al Chl % -;50011\;’ 20.0mV* .MH.(;)O}.LS\ ;A| Ch;1 Ry 0.00Q
Model: PHB100-24S15 Ch1 : Model : PHB100-24524 Ch1 :
Vout Vout
Ripple & noise : 31.0mVp-p Ripple & noise : 69.6mVp-p
Tekstop | ————— e — Tekstop | 1 8|
...................... I .
e 20.0mV T .. . .. PP - . ol ; 23.6mv
A3 ‘\f\ﬂ /\.AL/\I\A f\Mfif\A ch1 RMS nlf\ A.A Ao h Y J\; A ,nn; L AA Ch1 RMS
UU WYY t 3.58mv WWVMV%WVVWN UW”. 1 s
............. . : ‘,
10.0mV" .M\I-SOMSI A Chi \-3;-00m\;’ 10.0my* .MH.(;)O}.LS\ ;A| Ch;1 '\.—I0.0m\;‘
Model : PHB100-48S25 Ch1 : Model : PHB100-48S33 Ch1:
Vout Vout
Ripple & noise : 20.0mVp-p Ripple & noise : 23.6mVp-p
Tekstop | o ———— e — Tekstop | 1 - ]
: '
...................... . e .
1 14.2mv rj{\\ {V\\ - k/\ (\/\\ (\/\\ 28.4mv
Ch1 RMS TN IS TR VH A y - i : Ch1 RMS
3.29mV 8.26mv

M\1.60Ms| Al Chil 1 —=600}.AV
Model : PHB100-48S05 Ch1:

Vout

Ripple & noise : 14.2mVp-p

10.0mV~y

M[1.00u5] A[ Ch1 \—7.20mV

Model: PHB100-48512 Ch1:

Vout
Ripple & noise : 28.4mVp-p

10.0mv*
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POWERBOX Industrial Line

PHB100 Series

50-100W 2:1 Single Output

DC/DC Converter

Manual V12

TkStor [T 1 T TekStop_[____ [T T
i

BER 10.0mvas

Vout

7 chiPk-Pk

29.8my

Ch1 RMS
9.77my

M[T.00us| A Chi ~\ 1.00mV

i1[20.00 %

Model : PHB100-48515 Ch1:

Ripple & noise : 29.8mVp-p

N

b

Ch1 Pk-Pk
71.2mv

MRV

VY

Ch1 RMS
21.9mv

20.0mvV4,

Vout

M1.001s]| A Ch1 1—4.80mV

120.00 %

Model : PHB100-48524 Ch1 :

Ripple & noise : 71.2mVp-p

www.prbx.com
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Remote ON/OFF Control Circuit

The PHB100 series allows the user to switch the module on and off
electronically with remote on/off feature. The PHB100 series are
available with “Positive Logic" or “Negative Logic" (option).

Logic table

Logic State(pin2) Negative logic Positive logic

Logic Low-Switch Closed Module on Module off

Logic High-Switch Open Module off Module on

ON/OFF (pinZ)

>—W—
High singal here
Disable outpit

-Vin (pind)

External Output Trimming

In order to trim the voltage up or down one needs to connect the trim
resistor either between the trim pin and -Vo for trim-up and between trim
pin and +Vo for trim-down. The output voltage trim range is +10%. This is
shown in Figures 1 and Figures 2.

Figures 1: trim-up voltage setup

O +un i

Trim
Bl

R-Load

R trim-up

The value of R trim-up defined as:
RI-R2 x (Vo — Vo, nom))
(Vo — Vo, nom)

Ruim - up = (KQ)

Where: R trim-up is the external resistor in Kohm. Vo,nom is the nominal
output voltage. Vo is the desired output voltage. R1 and R2 are internal to
the unit and are defined in Table 1

Output Voltage(V) R1 (Kohm) R2(Kohm)
2.5V 2.88 3

3.3V 3.168 7.2

5V 5.8 3.3

12v1 8.945 4.636

15V 25.189 7.191

24V 41.442 6.977
Table 1

For example, to trim-up the output voltage of 5.0V module
(PHB100-48S05) by 8% to 5.4V, Rtrim-up is calculated as follows:
Vo - Vo,nom =5.4-5.0=0.4V

R1=5.8 Kohm

R2 = 3.3 Kohm

5.8-33x0.4

Ruvim - up = 04 =112 (KQ)

www.prbx.com

Figures 2 : trim-down voltage setup

BT +in +ifa
F Lrim-dawn
R-L=d g
Trim
o -in g

The value of R trim-down defined as:
RI-R2 x (Vo, nom — Vo))
(Vo, nom — Vo)

(KQ)

Ruvim — down =

Where: R trim-down is the external resistor in Kohm. Vo,nom is the

nominal output voltage. Vo is the desired output voltage. R1 and R2 are

internal to the unit and are defined in Table 2.

Output Voltage(V) R1 (Kohm) R2(Kohm)
2.5V 2.92 5.32

3.3V 6.18 15

5V 5.8 5.32

12v 86.45 60.1

15V 150 68

24V 430 120

Table 2

For example, to trim-down the output voltage of 5.0V module

(PHB100-48S05) by 8% to 4.8V, Rtrim-down is calculated as follows :

Vo,nom-Vo=5.0-4.6=04V

R1 =5.8 Kohm

R2 =5.32 Kohm

5.8-5.32x04
0.4

Ruim - down =

=9.18(KQ)
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Power De-rating

The operating case temperature rang of PHB series is -40°C to +100°C.
When operating the PHB series, proper de-rating or cooling is needed.
The maximum case temperature under any operating condition should
not be exceeded 100°C. The following curve is the de-rating curve of
PHB series without heat sink.

Power Dissipated vs Ambient Temperature and Air Flow

—#— Natural Convection

20ft fmin.(0.1m/s)
5100 fi/min.(0.5m/s)

200 ft./min.(1.0mAs)

% 300 ft/min.(1.5m/s)

—— 400 fmin..0mEs)

500 ft./min.(2.5m/k)

Power Disspated,Pd(Watts)

—+— 600 ft./min.(3.0m)

—— 700 ft./min.(3.5m/)

800 fi./min.(4.0mA)

0 10 20 30 40 50 60 70 80 90 100

Ambient Temperature, Ta('C)

Chart of Thermal Resistance vs Air Flow

AIR FLOW RATE TYPICAL Rca
Natural Convection 20 ft./min.(0.1m/s) 7.12°C/W
100 ft./min.(0.5m/s 6.21°C/W
200 ft./min.(1.0m/s 5.17°C/W
300 ft./min.(1.5m/s 4.29 °C/W
400 ft./min.(2.0m/s 3.64 °C/W

)
)
)
)
500 ft./min.(2.5m/s) 2.96 °C/W
)
)
)

600 ft./min.(3.0m/s 2.53 °C/W
700 ft./min.(3.5m/s 2.37°C/W
800 ft./min.(4.0m/s 2.19°C/wW

Example

What is the minimum airflow necessary for a PHB100-24S05 operating
at nominal line voltage, an output current of 10A, and a maximum
ambient temperature of 40°C?

Solution:

Given: V;,=24Vdc Vo=5Vdc lo=10A

Determine power dissipation (Pd):

Pd = Pi-Po

Pd = PoX (1-Eff.) / Eff.

Pd = 5x10x%(1-0.82)/0.82=10.96Watts

Determine airflow:

Given: Pd =10.96W and Ta=40°C

Check above power de-rating curve:

Minimum airflow= 200 ft./min.

Verifying: The maximum temperature rise:

AT = Pd x Rca=10.96Wx5.17=56.66°C

The maximum case temperature:
Tc=Ta+AT=40+56.66=96.66°C <100°C

Where:

The R¢, is thermal resistance from case to ambient environment.
The T, is ambient temperature and the Tc is case temperature.

www.prbx.com
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POWERBOX Industrial Line
PHB100 Series

50-100W 2:1 Single Output
DC/DC Converter

Manual V12

Mechanical Specifications

HB case mechanical output diagrams

0.18 (4.60) Minimum

— Mounting inserts M3*0.5 through 4 place k—
7 ol
O O 2place
o4 50 7%:
T— o 3 6 0 (61.4000) JLI:
2.00 1.40  0.60 . .
(50.80) (35.56) (15.24) Bottom View 70 TI:
Lres oo | ] e
120 Tplace
(30.5)
o1 90 —]
O O
T

k19004826 —
H 2.28(57.90) %

Note : 1. All dimensions in inches(mm)
2. Tolerance inches XX=+.02 , XXX=+.010, Pin+0.02
millimeters . X=+.5, XX=+.250 ,Pin+0.5

Pin connection

Pin Function

+V input
ON/OFF

Case

-Vinput

-Vo utput

-Sense

Trim

+Sense

O |0 |N (oo~ |w [N |-

+V output

www.prbx.com
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(12.70)
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