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Transient response 500u sec, 25% step load change.
Features External trim adj. range +10%.
25-50W isolated output Ripple and noise 2.5V & 3.3V &5V: 20mVrms, 75mV p-p.
Efficiency to 89% 20MHz BW 12V & 15V: 30mVrms, 100mV p-p.

300KHz switching frequency

24V: 100mVrms, 240mV p-p.

2:1 input range

Temperature coefficient +0.03%/°C max.

Regulated output

Short circuit protection

Continuous.

Continuous short circuit protection

Line regulation

+0.2%, from high line to low line

Five-sided metal case

Load regulation

+0.2%, from full load to zero load.

Industry standard half-brick package

Overvoltage protection

115-140%, trip range, % Vo nom.

Current limit 110-150% nominal output.

Input
Voltage range 12V 9-18VDC Environmental

24V 18-36VDC Operating temperature  -40°C to +100°C.

48V 36-75VDC Storage temperature -55°C to +105°C.
Input filter Pi type. Thermal shutdown Case temperature 100°C.
Under voltage lockout  12Vin power up 8.8V

12Vin power down 8V General

24Vin power up 17V Isolation resistance 107 ohm.

24Vin power down 16V Switching frequency 400KHz typ (12/24Vin).

48Vin power up 34V 300KHz typ (48Vin).

48Vin power down 32.5V Isolation voltage 1500VDC input/output.

Postive logic remote ON/OFF

1500VDC input/case.

Logic compatibility Open collector referenced to -input.

1500VDC, output/case.

Model ON Open circuit Dimensions 57.9x61.0x12.7 mm.

Model OFF <0.8VDC. Case material Aluminum.

Suffix “N" to the model number with negative

logic remot on/off.
Model Input Output Output Current Input Current Efficiency
Number Voltage Voltage Current No Load Full Load
PHB50-12S33 9-18VDC 3.3VDC 10A 50mA 3525mA 79%
PHB50-12S05 9-18VDC 5VDC 10A 50mA 5145mA 83%
PHB50-12512 9-18VDC 12VDC 4.16A 50mA 4950mA 87%
PHB50-12S15 9-18VDC 15VDC 3.33A 50mA 4950mA 87%
PHB50-12S524 9-18VDC 24VDC 2.08A 50mA 4950mA 87%
PHB50-24S33 18-36VDC 3.3VDC 10A 50mA 1740mA 81%
PHB50-24S05 18-36VDC 5VDC 10A 50mA 2540mA 85%
PHB50-24S12 18-36VDC 12VDC 4.16A 50mA 2450mA 88%
PHB50-24S15 18-36VDC 15VDC 3.33A 50mA 2450mA 88%
PHB50-24S24 18-36VDC 24VDC 2.08A 50mA 2419mA 88%
PHB50-48S33 36-75VDC 3.3VvDC 10A 50mA 870mA 81%
PHB50-48S05 36-75VDC 5VDC 10A 50mA 1250mA 84%
PHB50-48S12 36-75VDC 12VDC 4.16A 50mA 1220mA 88%
PHB50-48S15 36-75VDC 15VDC 3.33A 50mA 1220mA 88%
PHB50-48524 36-75VDC 24VDC 2.08A 50mA 1209mA 89%

Note:
1. Nominal input voltages 12, 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
PHB50 Series

33-50W 2:1 Single Output
DC/DC Converter

Manual V12

General Information
The PHB50 unit has many operational characterized aspects, including efficiency, start up delay time, overshoot, output ripple & noise, dynamic
response to load.

Efficiency
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POWERBOX Industrial Line
PHB50 Series

33-50W 2:1 Single Output
DC/DC Converter

Manual V12
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PHB50-48S25 Load VS EFF. PHB50-24524 Load VS EFF.
81% 90%

76% ﬁtﬁéﬁ;&. .
o 3
1% A—a ;?a—;‘ﬂ% 1
oo ¥ a7 80%
e =l b
61% |
2 —e—18V

56% /‘/- —e—36V[_| 75% | // / sav

9 —m— 48V |
51% 70% —A—36V |
46% —A—T5V |—
4
41% 65%
10% 20% 30% 40% 50%  60% 70% 80%  90%  100% 10% 20% 30%  40% 50% 60% 70% 80%  90% 100%
Output Load(%) Output Load(%)

PHB50-48S33 Load VS EFF.
84%
79% m’ » E

74% /-/./ /‘/‘/H )
69% / /

4% /‘/ —e—36V| |
/ —m— 48V
10/
59% / —A—T5V[ |
549% A
10%  20% 30% 40%  50% 60% 70% 80% 90%  100%
Output Load(%)

www.prbx.com




POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
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POWERBOX Industrial Line
PHB50 Series

33-50W 2:1 Single Output
DC/DC Converter

Manual V12

Input Ripple Current

Tekswp | [ 1 | —
B 13 omA
10.0mAYEM[1.00ps| Al Ch=2 J'—5=.80mA
Model: PHB50-12S05
Ch2:lin
Input Ripple Current : 12.6mAp-p
Tekstop | — ]
: 4AD 10.5mA

1@ —5.90mA

5.00mAVEM[1.00[s] A Ch2 7—5.90mA

W7.20%

Model: PHB50-12S15
Ch2:lin
Input Ripple Current : 10.5mAp-p

Tek Prevu | [— 1
4 : : A 17.0mA
@: —-7.10mA

]

25.0mA~NAM 1.004s] A Ch2 S—6.00mA

Model: PHB50-12524
Ch2:lin
Input Ripple Current : 17.0mAp-p
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Tekstop | — - .|

@iF] 5.00mA~EM[1.00s] A Ch2 F-5.90mA
17.20 %

Model: PHB50-12533
Ch2:lin
Input Ripple Current : 6.40mAp-p

Tekstop | L

=

L

®iF] 5.00mANEM[1.00Ms] A Ch2 £-5.90mA
17.20 %

Model: PHB50-12512
Ch2:lin
Input Ripple Current : 7.60mAp-p

Al 6.40mA
@ —5.70mA

Al 7.60mA
@ —10.6mA



POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
Tek Stop Iv_ — . ] )
@ 5 oomA
[ 5. 00mA 5M|1.004s] A Ch2 F-35.00mA
Model: PHB50-24S05
Ch2:lin
Input Ripple Current : 12.8mAp-p
Tek stop Iv_ — 5 ] i
- e : S : B 7 00mA
S.O;OmAN.MII.(;)Ous\ Al EFWEAITT
Model: PHB50-24515
Ch2:lin
Input Ripple Current : 10.8mAp-p
Tek Stop__| i ]
AP e
@ —16.0mA

10.0mAYEM|[1.00us] A Ch2 S—5.80mA
w7.20%

Model: PHB50-24524
Ch2:lin
Input Ripple Current : 13.2mAp-p
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TekStop | [

a9

A A TRALIVA N
! W [

5.00mANG M T.00s] A Ch2 J—5.90mA
Model: PHB50-24533
Ch2:lin
Input Ripple Current : 11.2mAp-p

Tek Stop | [ — ]

&9

S.OOmAN.ML(;)OEs A 75 boma
Model: PHB50-24S12
Ch2:lin
Input Ripple Current : 12.6mAp-p

44D 11.2mA
@: —10.5mA

TiAD 12.6mA
@ —-10.5mA



POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
Tek Stop | | — ]
Slar-taes S meee
@: —23.8mA
B 10 0mAn M 1.00ps| A ChZ 7-5.80mA
Model: PHB50-48S05
Ch2:lin
Input Ripple Current : 37.4mAp-p
Tekstop | — ]
: ﬁ : . : Al 33.6mA
@ —15.6mA
T T0.0mAN M/ 1.00s] A| ChZ J—5.80ma,
Model: PHB50-48515
Ch2:lin
Input Ripple Current : 33.6mAp-p
Tekstop | e ]
- g SRS : Ar 33.0mA
@®: —25.2mA

P 10.0mAVHM[1.00us] Al Ch2 F-5.80mA
17.20 %

Model: PHB50-48524
Ch2:lin
Input Ripple Current : 33.0mAp-p
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Tek Stop__| [
T T TTA: 29.6mA
T@ -21.4mA

&9

WEE| 10.0mA~ M 1.00[s] A| Ch2 J—5.80mA
17.20 %

Model: PHB50-48S33
Ch2:lin
Input Ripple Current : 29.6mAp-p

e rogpe g " A: 33.0mA
. : . X J@ —14.0mA
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Model: PHB50-48512
Ch2:lin
Input Ripple Current : 33.0mAp-p



POWERBOX Industrial Line
PHB50 Series

33-50W 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
Tek Stop | [ i } ] Tek Stop | [ i 1 ]
4 H 4 AT 224V -4 4 AT 224V
@ 2.36V @ 2.26V
Al 4.20ms H Al 448us
@: 4.16ms @:  444us
..... 4
[T
Chi] s.oovl TO00V GM2.00ms A Ch1 & 10.0V Chi| 1.00v| T.00v 5 20005 A] Chl 7 560mV]
Model: PHB50-12S525 Model: PHB50-12S525
Ch1:Vin Ch2:Vout Ch1:Remote Ch2:Vout
Delay time : 4.20ms Delay time : 448us
Tekstop | [ i ] TekStop | [ i | ]
v - — — A 204y ——— A 203y
J@: 299V J@:  3.08V
| P SR S JAr s.92ms L e JA: 4.32ms
1@ 5.8%ms @ 4.23ms
i
i | I |
..... ] [l
i
1 B B o
chi| 5.00 v 150V &M2.00ms Al IR T chi[ 1.00 v 150V &M2.00ms Al Ch1 7 S60mv
Model: PHB50-12S33 Model: PHB50-12S33
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Delay time : 5.92ms Delay time : 4.32ms
Tekstop | T | 1
Al 448V Al 452V
. j@: 4.52V j@  4.64V
N JAD 5.12ms JAT 780us
i 1@ 5.08ms @ 7605
i
chi 5.00 v aEiF 200V &M2.00ms Al IR XX chi[ 1.00 v 200V &M]1.00ms Al Chi 7 Se0mv
Model: PHB50-12S05 Model: PHB50-12S05
Ch1:Vin Ch2:Vout Ch1:Remote Ch2:Vout
Delay time: 5.12ms Delay time : 780us
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POWERBOX Industrial Line

Chil 5.00v T0.0vV  HM2.00ms A Ch1 4 10.0V

Model: PHB50-12524
Chl:Vin Ch2:Vout
Delay time : 5.88ms

www.prbx.com

Chil T.00 v 0.0V

M[1.00ms A Ch1 J 560mv

Model: PHB50-12524
Chl:Remote Ch2:Vout
Delay time : 2.54ms

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
TelStop | [ f 4] Tekstop | [ G ]
13 Tosv @ oy
‘ 1A: 5.52ms : A: 2.56ms
ot B 5.Asms |5 25ams
v : " H AL 1
(AL
5 ' .
o iE
chi TN W@P 5.00 V M\z.doms\ =A| ShTFe Y Ch] KTX3 W@ 5.00% &M[1.00ms A& Chl 4 560my
Model: PHB50-12512 Model: PHB50-12512
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Delay time : 5.52ms Delay time : 2.56ms
Tekstop | Ei ] Tekstop | Fi ] ]
&0 1559 - @ ity
4 AT 4.80ms .: - AL 3.46ms
1@ 4.76ms @:  3.44ms
i + it L R
I
i
[T (TF
ChiT S ooV SR TV B oems Al Chi T80V IR T0.0V  &MT.00ms A Chi J 360mv
Model: PHB50-12515 Model: PHB50-12S15
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Delay time : 4.80ms Delay time : 3.46ms
TekStop | [ @ ] Tekstop | [ G ]
13 27y @ ey
| 1A: 5.88ms : A 2.54ms
Lo " [, 4@ 534ms @ 2.52ms
: .
0 s



POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
Tekstop | - L | ] ) )
: @ Zosv 13 Z2ov
: Al 1.72ms Ta:  296ps
@ 1.70ms @ 288ps
p f
F:
éhu ;10.0 3 1.00 V : M[1.00ms A Chl & 20.0V éh1| ;1.00 3 : 1.(;)0\/ : M\4U;0}15| ;A\ ch;1 5 560m\;’
Model: PHB50-24S525 Model: PHB50-24S525
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Delay time : 1.72ms Delay time : 296us
Tekstop | b ] Tekstop | i —
- : @ sy - ' & 302
. Jar s.12ms : A 2.84ms
| @: 5.08ms 1@ 2.80ms
R
] .
SR Te eV TS0V AMZ.00ms A Chi J  20.0V SRl Toe v SR TS MG some A Chi F S60mV
Model: PHB50-24S33 Model: PHB50-24S33
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Delay time : 5.12ms Delay time : 2.84ms
Tek Prevu | i ] Tek Prevu | - ]
: Al 448V : : : Al 448V
: @ 452V i 1@ 452V
i J Al 2.60ms A: 368us
@ 2.56ms @ 348us
5 ]
1 e 1
éhu ;10.0 3 W@P 2.00 V : M[1.00ms A Chl & 20.0V éh1| ;1.00 3 2.(;0\/ : M\4U;0}15| ;A\ ch;1 5 560m\;’
Model: PHB50-24S05 Model: PHB50-24S05
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Delay time : 2.60ms Delay time : 368us
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POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
TekStop | [ ii | ]
: ay 10.7 V
@ 108V
A: 4.26ms
@ 4.24ms
+
CRiTTo eV 500V &MT.00ms A Chl J  20.0V
Model: PHB50-24S512
Ch1:Vin Ch2:Vout
Delay time : 4.26ms
Tekstop | - — f ]
T @3Sy
E 4 A 5.08ms
L @ 5.06ms
:
] .
SR Te eV T0.0V  &MT.00ms A Chi J  20.0V
Model: PHB50-24S15
Ch1:Vin Ch2:Vout
Delay time : 5.08ms
TekStop | [ ii I ]
: AL 21.6V
@ 21.7v
A: 4.66ms
@ 4.64ms
4_
N
: L sinrramsimirreeed
(‘II‘IH ;10.UVI 10,0V - M|1.00ms A\ Ch1 5 20.0V

Model: PHB50-24524

Chl:Vin Ch2:Vout
Delay time : 4.66ms
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Al 10.7 v
1@ 100V
A 1.92ms
@ 1.90ms
chil " T.00 v 500V BMT.00ms A Ch1 # 360mV
Model: PHB50-24512
Chl:Remote Ch2:Vout
Delay time : 1.92ms
Tekstop | i 1
X : b4 : : ; H H 4Al 136V
@: 141V
B dif A 3.06ms
g @ 3.04ms
I
a
[T - -
chil - T.00 v T0.0V  aiMT.00ms| A Chi 4 360mV
Model: PHB50-24515
Chl:Remote Ch2:Vout
Delay time : 3.06ms
TekStop | L ii | 1
: : : : : : A 21.4V
; : @ 210V
j A 2.70ms
[ b il @ 2.68ms

Chil 1.00 v T0.0v SMT.00ms A Ch1 # S60mV

Model: PHB50-24524
Chl:Remote Ch2:Vout
Delay time : 2.70ms
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POWERBOX Industrial Line
PHB50 Series

33-50W 2:1 Single Output
DC/DC Converter

Manual V12

Tekstop | —" - J

-- &

Chi[ 20,0V 1.00V M4.00ms A Chl £ 40.0V

Model: PHB50-48525
Chl:Vin Ch2:Vout
Delay time : 18.5ms
Tekstop | i i J
«
[T
2
chi ST 1.50 V .I\fl\4.0;0ms\ ;A| ch;1 r ;40.0Q
Model: PHB50-48S33
Ch1:Vin Ch2:Vout
Delay time : 17.6ms
Tekstop | i - J
o
[T

W4.00ms A Ch1 f  40.0 V]

Chi[ 20.0V & 2.00V

Model: PHB50-48S05
Chl:Vin Ch2:Vout
Delay time : 18.0ms
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g2k 8k

2k gk

2k gk

TekStop | —

---ad

Chil 1.00V 1.00V

M[400ps| A[ Ch1 £ 560mv

Model: PHB50-48525

1[20.20 %

Chl:Remote Ch2:Vout

Delay time : 360us

TekStop | L ]

L i L

---- @

Chi[ T.00V &@® 1.50 v

MT.00ms A Ch1 f  560mV

Model: PHB50-48S33

Chl:Remote Ch2:Vout

Delay time : 1.54ms

TekStop | —
v

Chi[ T.00V &@i# 2.00V

M 400ps| A Ch1 F  560mV]

Model: PHB50-48S05

Chl:Remote Ch2:Vout

Delay time : 312us

g2k 8k

2k gk

2k gk

226V
217V
360Ms
35218

4,44V
4,49V
312us
304ps
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POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12

Tekstop_| — | ]

5 :
B
] .

T

Chi| 200V 5.00V Md.00ms| Al Chl & 40.0V

Model: PHB50-48512
Chl:Vin Ch2:Vout
Delay time : 17.6ms

Tekstop | —r ! ]

---ad

7

Chi| 200V 10,0V Md.00ms| Al Chl & 40.0V

Model: PHB50-48S15
Ch1:Vin Ch2:Vout
Delay time : 22.1ms
Tekstop | - — ] ]
&
1
R

chil 20,0V 10,0V &M4.00ms| A Chl 5 40.0V

Model: PHB50-48524
Chl:Vin Ch2:Vout
Delay time : 18.9ms
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8k 8k

8k 8k

ap ek

21.6V
21.7V

18.9ms
18.8ms

Tekstop |  — — ]
' : 4 A: 10.8V
@ 10.8V
' -l A 1.82ms
@: 1.80ms
IR 5.00V  &MT.00ms A Chi J 360mv
Model: PHB50-48512
Chl:Remote Ch2:Vout
Delay time : 1.82ms
Tekstop | —! ] ]
' : 4 A: 136V
@ 13.4V
B W AL 2.52ms
@: 2.50ms
[Tr
IR T0.0V  &MT.00ms A Chi J 360mv
Model: PHB50-48S515
Chl:Remote Ch2:Vout
Delay time : 2.52ms
Tek Stop |
: AL 21.2V
@ 21.6V
Al 2.04ms
@ 2.02ms

M[1.00ms A Ch1 J 560mv

Chil T.00 v 0.0V

Model: PHB50-48524
Chl:Remote Ch2:Vout
Delay time : 2.04ms
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POWERBOX Industrial Line
PHB50 Series

33-50W 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

TekStop_| = ] | Tok Stop_| i ]
e
ch2 Rise : : : : : : ch:
2.381ms AU S S S DR B+
b g : : ; : : :
Ch2 Max (228 ; ; ; ; Ch:
288V 2.
700V &MIT.00ms A Chz £ 700m T R .00 v aMT.00ms Al ChZ 4 700mV
Model: PHB50-12S25(maximum load) Model: PHB50-12S25(minimum load)
Ch2:Vout Ch2:Vout
Rise time : 2.381ms Rise time : 675.0us
Overshoot : 15.2% Overshoot : 6.4%
Tekstop | - — 5 ! Tekstop | - —1 |
RARN 1 y g g y B g g
Ch2 Rise Ch:
3.865ms 3.8
4 4
Ch2 Max pl Pt o b bbb e b e Cch:
3.53V 3.
TS0V GM2.00ms Al Ch2 J 690m 150V M2.00ms A Chz & 690mv
Model: PHB50-12S33(maximum load) Model: PHB50-12S33(minimum load)
Ch2:Vout Ch2:Vout
Rise time : 3.865ms Rise time : 3.849ms
Overshoot : zero% Overshoot : zero%
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POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
Tekstop | b ]
A :
Ch2 Rise
3.202ms
Ch2 Max
5.48 V
700V &Mz.00ms A Chz £ 680m
Model: PHB50-12S05(maximum load)
Ch2:Vout
Rise time : 3.203ms
Overshoot : 9.6%
TeksStop | [ i . J
Ch2 Rise
3.456ms
Ch2 Max
12.3v
N TR R P
Model: PHB50-12S12(maximum load)
Ch2:Vout
Rise time : 3.456ms
Overshoot : zero%
Tek_S_top v | e { ﬁ T T v v ]
A : :
Ch2 Rise
3.220ms
P
Ch2 Max
154V

700V &MIT.00ms A ChZ £ 4.00
Model: PHB50-12S15(maximum load)
Ch2:Vout

Rise time : 3.220ms

Overshoot : zero%

www.prbx.com

A : :
Ch2 Rise
1.688ms
Ch2 Max
5.20V
@F 200V wM2.00ms A Ch2 S 680m
Model: PHB50-12S05(minimum load)
Ch2:Vout
Rise time : 1.688ms
Overshoot : zero%
TeksStop | L i . J
Ch2 Rise
2.437ms
4+
: Ch2 Max
12.3v
SOV T 00ns A Chi 7 200
Model: PHB50-12S12(minimum load)
Ch2:Vout
Rise time: 2.437ms
Overshoot : zero%
A : :
Ch2 Rise
2.856ms
P
Ch2 Max
154V
700V &MIT.00ms A ChZ £ 4.00
Model: PHB50-12S15(minimum load)
Ch2:Vout

Rise time : 2.856ms
Overshoot : zero%
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POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
Tekstop | — — ]
u
Ch2 Rise
- 3.793ms
(2% Ch2 Max
23.8V
"B T0.0V GM/T.00ms A Ch2 £ 4.00 V
Model: PHB50-12S24(maximum load)
Ch2:Vout
Rise time : 3.793ms
Overshoot : zero%
TekStop | [ i ]
bl
Ch2 Rise
282,95
(238 Ch2 Max
260V
"B T.00V  GM 400Ms| A Chz £ 700mV
Model: PHB50-24S25(maximum load)
Ch2:Vout
Rise time : 282.9us
Overshoot : zero%
TekStop | [ i ]
Ch2 Rise
2.680ms
g 4
(23" v+ Ch2 Max
: 3.53V
TR PR A I
Model: PHB50-24S33(maximum load)
Ch2:Vout

Rise time : 2.680ms
Overshoot : zero%

www.prbx.com

Tekstop_ | 0 —
T -
Ch2 Rise
2.847ms
(2.5 Ch2 Max
24.2V
"B T0.0V GM/T.00ms A Ch2 £ 4.00 V
Model: PHB50-12S24(minimum load)
Ch2:Vout
Rise time: 2.847ms
Overshoot : zero%
TekStop | [ i ]
Ch2 Rise
318.0us
(238 Ch2 Max
250V
"B T.00V  GM 400Ms| A Chz £ 700mV
Model: PHB50-24S25(minimum load)
Ch2:Vout
Rise time : 318.0us
Overshoot : zero%
TekStop | [ i ]
Ch2 Rise
2.700ms
- 4
[23] i Ch2 Max
: 3.44V
TEO v ME00me A Cha S G6o0my
Model: PHB50-24S33(minimum load)
Ch2:Vout

Rise time : 2.700ms
Overshoot : zero%

16



POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
Tekstop | b ]
A :
Ch2 Rise
410,68
4
Ch2 Max
5.28V
700V &M 400Ms A ChZ £ 680m
Model: PHB50-24S05(maximum load)
Ch2:Vout
Rise time : 410.6us
Overshoot : zero%
TeksStop | [ i . J
Ch2 Rise
1.682ms
4+
: Ch2 Max
12.3v
N TR R P
Model: PHB50-24S12(maximum load)
Ch2:Vout
Rise time : 1.682ms
Overshoot : zero%
Tek_S_top v | e { ﬁ T T v v ]
A : :
Ch2 Rise
2.284ms
+
Ch2 Max
154V

T0.0V &MIT.00ms A ChZ £ 4.20
Model: PHB50-24S15(maximum load)
Ch2:Vout

Rise time : 2.284ms

Overshoot : zero%

www.prbx.com

Tekstop_ | 0 1
T :
Ch2 Rise
332.0us
: ‘
(2. ] Ch2 Max
512V
"B Z.00V M 400Ms| A Chz £ 680mV
Model: PHB50-24S05(minimum load)
Ch2:Vout
Rise time : 332.0us
Overshoot : zero%
TekStop | [ i ]
Ch2 Rise
1.703ms
- 4
(225 i Ch2 Max
: 12.3V
ETe N[00 A Chi J 2,00V
Model: PHB50-24S12(minimum load)
Ch2:Vout
Rise time: 1.703ms
Overshoot : zero%
Tekstop_ | 0 —
T :
Ch2 Rise
3.220ms
g
2.1 ] Ch2 Max
15.4V
"B T0.0V GM/T.00ms A Ch2 £ 4.00 V
Model: PHB50-24S15(minimum load)
Ch2:Vout

Rise time : 3.220ms
Overshoot : zero%

17



POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
Tekstop_ | 0 —
T :
Ch2 Rise
. 1.900ms
g
9|_ 5 i i : i i i i b o Ch2 Max
24.4V
"B T0.0V GM/T.00ms A Ch2 £ 4.00 V
Model: PHB50-24S24(maximum load)
Ch2:Vout
Rise time : 1.900ms
Overshoot : zero%
TekStop | [ i ]
Ch2 Rise
.. 200.0us
“
P . . . L bttt b doees]  Ch2 Max
i . ; : : ] 262v
RN M[a00ps| A SR
Model: PHB50-48S25(maximum load)
Ch2:Vout
Rise time : 290.9us
Overshoot : zero%
Tekstop_ | 0 —
T :
Ch2 Rise
. 1.458ms
g
9‘_ + i i b i s Ut s N o P E
3.56 V

"B T.50V  GMZ.00ms A Ch2 £ 690mV
Model: PHB50-48S33(maximum load)
Ch2:Vout
Rise time: 1.458ms
Overshoot : zero%

www.prbx.com

TekStop | — ]
u
Ch2 Rise
1.938ms
.
9'_ o i i b i oo CH2 Max
24.4V
"B T0.0V GM/T.00ms A Ch2 £ 4.00 V
Model: PHB50-24S24(minimum load)
Ch2:Vout
Rise time : 1.938ms
Overshoot : zero%
TekStop | [ i ]
Ch2 Rise
o1 312.3ps
«
i : ; : : 1 2s2v
T00V BM400ps| A Ch 4 700mV
Model: PHB50-48S25(minimum load)
Ch2:Vout
Rise time : 312.3us
Overshoot : zero%
TekStop | — ]
u
Ch2 Rise
1.366ms
.
9|_ i i : i i i i b o Ch2 Max
3.47 V

"B T.50V  GMZ.00ms A Ch2 £ 690mV
Model: PHB50-48S33(minimum load)
Ch2:Vout
Rise time : 1.366ms
Overshoot : zero%
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POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
Tekstop_ | 0 1
u
Ch2 Rise
] 555.5Hs
h
9‘_ o i i b i oo CH2 Max
532V
"B Z.00V M 400Ms| A Chz £ 680mV
Model: PHB50-48S05(maximum load)
Ch2:Vout
Rise time : 555.5us
Overshoot : 6.4%
TekStop | [ i ]
Ch2 Rise
1.644ms
g : ; : o
: : 1 123w
R A (R R NP TR
Model: PHB50-48S12(maximum load)
Ch2:Vout
Rise time: 1.644ms
Overshoot : zero%
Tekstop_ | 0 —
T :
Ch2 Rise
. 2.244ms
g
9|_ . i i : i i i i b o Ch2 Max
15.4V

"B T0.0V GM/T.00ms A Ch2 £ 4.00 V
Model: PHB50-48S15(maximum load)

Ch2:Vout

Rise time : 2.244ms

Overshoot : zero%

www.prbx.com

TekStop | — ]
u
Ch2 Rise
238.2us
4
9'_ T i i b i il CH2 Max
5.16 v
"B Z.00V M 400Ms| A Chz £ 680mV
Model: PHB50-48S05(minimum load)
Ch2:Vout
Rise time : 238.2us
Overshoot : zero%
TekStop | [ i ]
Ch2 Rise
1.615ms
4
(23] i Ch2 Max
12.3V
5007 SMT.00ms A Chz F  2.00
Model: PHB50-48S12(minimum load)
Ch2:Vout
Rise time: 1.615ms
Overshoot : zero%
TekStop | — ]
u
Ch2 Rise
2.077ms
.
Pt e Ch2 Max
15.6 v

"B T0.0V GM/T.00ms A Ch2 £ 4.00 V
Model: PHB50-48S15(minimum load)
Ch2:Vout
Rise time: 2.077ms
Overshoot : zero%
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POWERBOX Industrial Line
PHB50 Series

33-50W 2:1 Single Output
DC/DC Converter

Manual V12

TekStop e ——

Ch2 Rise
1.946ms

g Ch2 Max
. 24.2v

1[20.20 %

Model: PHB50-48S24(maximum load)
Ch2: Vout

Rise time : 1.946ms

Overshoot : zero%

www.prbx.com

TeksStop | e
H
Ch2 Rise
...... A 1757ms
: 4
oo # Ch2 Max
24.4 v
..... 10.0V M100m5 Al Ch2 75 4.00.\/
Model: PHB50-48524(minimum load)
Ch2: Vout

Rise time : 1.757ms
Overshoot : zero%

20



POWERBOX Industrial Line

PHB50 Series

33-50W 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.

Tek Stop | [ it

........ ]7
il 5.00 v T00 v EM 200ps] A Chl % 3.30v
Model: PHB50-12525
Ch1:Vin Ch2:Vout
Hold time : 60.0us
Tek Stop | S | ————
- - -
<l
1 ...... E
Ch1| 500V 1.50 M|20'0ps\ A Chl % 100V

Model: PHB50-12S33
Ch1:Vin Ch2:Vout
Hold time : 60.0us

1[20.20 %

j=s

Tekstop | [

chil 5.00V &8 2.00V

Model: PHB50-12S05
Ch1l:Vin Ch2:Vout
Hold time : 36.0us

www.prbx.com

9[20.20 %

9k 8k

abk apk

a8k ak

260my
228V
60.0us
12,015

390my
2,96V

60.05
52.0ps

600my
4.52V

36.0Ms
12,015

TekStop_| S
e
i
|
!
Chil 1.00V &@iF 1.00V &M 2001s] A Chl % 560mv

Model: PHB50-12S25

20.20 %

Chl:Remote Ch2:Vout

Hold time : 16.0us

Tek Stop | —| m—
&
[T -
B
chil_1.00v 1.50 v &M[200us] A Ch1 \ 560mv

Model: PHB50-12S33

Chl:Remote Ch2:Vout

Hold time : 24.0us
Tek Stop |

-

OE 2.00 V

M 200[s] A Ch1 % 560mV

chil 1.00v

Model: PHB50-12S05

20.20 %

Chl:Remote Ch2:Vout

Hold time : 24.0us

bk 8k

Ak gk

ak ek

260my
2,29V

16.0us
12,08

390mvy
2,96V

24.0us
20,015

600my
4.40 V

24.0us
20.0us



POWERBOX Industrial Line
PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter

Manual V1

Tek Stop |

2

E

chil 500 v

Ach2] AT W[ 2005 | A.\.Ch;.'\. T
Model: PHB50-12512
Ch1:Vin Ch2:Vout
Hold time : 60.0us
Tek Sstop | - H—]
. :ﬂ B ;
X § <«
TR T0.0V &M 200ps] A Chl % 3.30 V
Model: PHB50-12515
Ch1:Vin Ch2:Vout
Hold time : 72.0us
Tek Stop | - e ———————
u
7 \\

chil 500 v

10.0 v

M[200ps| A Chl % 3.30V

Model: PHB50-12524

Ch1:Vin
Hold time :

Ch2:Vout
80.0us

www.prbx.com

W[20.20 %

Bk Bk

Bk Bk

2k Bk

1.10v
10,9V

60.0Ws
36.0M5

1.60V
13.5V

72.0us
480U

2.60V
213V

80.0Ws
52.015

TekStop |

S

M 200ps| A Ch1 . 560mV

Chi| 1.00V 5.00 V

Model: PHB50-12S12

Chl:Remote Ch2:Vout

Hold time : 40.0us

Tekstop |

----ad

Chil T.00v 10.0V

Model: PHB50-12S15

M 200ps| A Ch1 A 560mVv,
1[20.20 %

Chl:Remote Ch2:Vout

Hold time : 56.0us

Tekstop | —

- &

Chi| 1.00V 10,0V

M 400us| A Ch1 . 560mV

Model: PHB50-12524

Ch1:Remote Ch2:Vout

Hold time : 72.0us

ab 8k

Bk 8k

a0omy
10,9V

40,045
26005

1.80¥
134V

56.0us
52.0M5

240V
216V

72.0us
64005
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POWERBOX Industrial Line

PHB50 Series

33-50W 2:1 Single Output

DC/DC Converter
Manual V12

Tek Stop

| i

- &

Chil 100V

1.00 Y

M[200ps| A Chl % 20,0V

Model: PHB50-24525
Ch1:Vin Ch2:Vout
Hold time : 88.0us

W[20.20 %

Tek Sstop |
: u

e —_~ |k

Chi] 10.0V 1.50 v

M[200ps] A Chi % 20.0V

Model: PHB50-24333
Ch1:Vin Ch2:Vout
Hold time : 96.0us

Tek Stop | [ i

Wi20.20 %

=

o

'

Chil 100V

2.00V

M[200ps| A Chl % 20,0V

Model: PHB50-24505
Ch1:Vin Ch2:Vout
Hold time : 52.0us

www.prbx.com

W[20.20 %

Bk Bk

2k Bk

Bk Bk

260mv
218V

88.0Ws
76.015

390mv
293V

96.01s
72,005

240mv
4.64 V

52.0us
44,015

o
[
Chi[ 1.00V 1.00V M| 200pus A Ch1 & 560mV

Model: PHB50-24S25

Chl:Remote Ch2:Vout

Hold time : 12.0us

Tekstop | —

Chil T.00v 150V

M 200ps| A Ch1 A 560mVv,

Model: PHB50-24S33

(20.20 %

Chl:Remote Ch2:Vout

Hold time : 20.0us

Tekstop | —

ﬁ

Chi| 1.00V 2.00V

M 200ps| A Ch1 . 560mV

Model: PHB50-24S505

Ch1:Remote Ch2:Vout

Hold time : 24.0us

ab 8k

Bk 8k

ab 8k

140mv
2.26 ¥

12,045
8.00u5

300my
302V

20.0us
8.00us

640my
4.36 ¥V

24.0Us
20.0us



POWERBOX Industrial Line

PHB50 Series

33-50W 2:1 Single Output

DC/DC Converter
Manual V12

Tek Stop |

gL

chil _10.0V

5.00 V

M[400ps| A Chl % 20,0V

Model: PHB50-24512
Ch1:Vin Ch2:Vout
Hold time : 136us

Tek Stop |

b

20.20%

T a

chil _10.0V 10.0 v

M[200p5] A Chi % 20,0V

H20.20% |
Model: PHB50-24515
Ch1:Vin Ch2:Vout
Hold time : 84.0us
Tekstop | i il

u

Chil 10.0v 10.0 v

M[200ps] A Chi % 20.0V

Model: PHB50-24524
Ch1:Vin Ch2:Vout
Hold time : 92.0us

www.prbx.com

Bk Bk

ok Bk

1.30 v
10.8 v
136Hs
112us

1.00V
13.5V

84.01s
64.015

2.80V
21.5V

92.0us
80.0ps

Tek Stop |

Bk 8k

N

Chi| T.00v 5.00 ¥

M{400ps| A Chl . 560mV

Model: PHB50-24512

Ch1l:Remote Ch2:Vout

Hold time : 96.0us

Tek Stop |

Chi| T.00v T0.0V

M 200ps| A Ch1 . 560mV

Model: PHB50-24515

[20.20 %

Ch1:Remote Ch2:Vout

Hold time : 52.0us
T(-)kSthD= |

v

e

Chi[ 1.00V 10.0 v

M[200ps| A Ch1 % 560mv

Model: PHB50-24S24

1[20.20 %

Chl:Remote Ch2:Vout

Hold time : 64.0us

8k 8k

Bk 8k

[ I~ R —
gg S

[ R=]
LT <<

1.80V
134V

52.0U5
48,05

2,40V
214V

64.0us
60.0M5



POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
TekStop | — e — Tekstop | [ i ]
ﬁ : : : Al 220mV s T T Al 100mv
: : 1@ 2.22v @ 2.22V
| G - T
1@ S i : .00ps
. 1» - |
p
[T
éh” TR 1_60\, ' WZoops] A c,.,; Y ;40_(,{, chil T oav TOO Y M Z00ps] A ChT v S60mv
Model: PHB50-48525 Model: PHB50-48525
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Hold time : 136us Hold time : 12.0us
Tekstop | [0 R . Tek Stop | — ]
18 vay T ' = S
: % ;22‘:]1:455 e T TS PR %; fg:gt:
3 J P
1 f .
1 : 7 :
Ch1\”20-.0.\‘f’ GG 1.50V  SM[200ps] A Chi . 40.0V TR .50V &M 200ps| A Ch1 v 560mv
Model: PHB50-48S33 Model: PHB50-48533
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Hold time : 124us Hold time : 20.0us
Tek stop | e {1 — Tekstop | i 1
P e - oomy . . e agomy
; @ 4.56Y : : : : : @ 448V
e Jar sd.ous ] L Sl A 20004
H @: 56.0us X X X @:  16.0M5
S, ;
: -
“
Tt Tt
RO 200V SM 200ps, A Chi % 40.0V CRIT 60V W 200V T 206ks] AT Chi X S60mv
Model: PHB50-48S05 Model: PHB50-48505
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Hold time : 84.0us Hold time : 20.0us

www.prbx.com




POWERBOX Industrial Line

PHB50 Series
33-50W 2:1 Single Output
DC/DC Converter
Manual V12
TeK_S_top x | x [ ﬁ re e " " ] g oy oy TEKStUP. ‘ - n ﬂ n
@ losv : ; : : 13 ooy
: Al 152us ‘ A 88.0us
@:  112Ms @: 80.0ps
o
1
chil PN 500V M 4o'ogs"A Chi X 400 ch'l\”i.oo v . 500V M| 300ps] A\M
Model: PHB50-48512 Model: PHB50-48512
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Hold time : 152us Hold time : 88.0us
Telstop | [ — TelStop | L]
: o @ 1isv v ® 1rev
; Aro12sps bbb bl A Ba.0us
@:  100us 1@ 60.0us
. 4_ ..... §
: i
Chil SV To0 v wM 20.0.ESIIA chi 400 Chil (R0 0.0V WM 200us| A ChT v 560mV]
[20.20%
Model: PHB50-48S15 Model: PHB50-48515
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Hold time : 128us Hold time : 64.0us
TeK_S_top . | . { 6} - - . . | - o o TEKStUP_ | { it }
.. @ iisv : 13 Zilev
: A: 136us ‘ A 68.0s
X : @:  108MS @: 64.0us
R “
b M ——
“""‘"‘"“"’“""\\
B w
Chl FTRAE SGE T0.0V M 2o'ogs"A Chi X 400 ch'l\”i.oo v ' 0.0V &M 200ps] A\M
Model: PHB50-48524 Model: PHB50-48524
Ch1:Vin Ch2:Vout Chl:Remote Ch2:Vout
Hold time : 136us Hold time : 68.0us

www.prbx.com




POWERBOX Industrial Line
PHB50 Series

33-50W 2:1 Single Output
DC/DC Converter

Manual V12

Dynamic Responce
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.

Tek Stop | — ] | Tek stop | i 1

a4

@iF 20.0mY"EM[400ps | .A\ Ch2 J'*3I3.6|‘I1V OFF 20.0mVAEM400Ms| A Ch2 7-34.0mV

Model: PHB50-12S05 ’C\:AP?S'G){:/ESBSO-j-zSSS
Ch2 : Vout '
Tek Stop | [= it . . =}

TelcStop_|_ &
AN~ aas

v

i =0

Ch2 50.0mV’\@4‘F\f;I 400‘35 . A éhZ .‘f—33‘.0m‘\/

i 50.0mv e M 400ps] A ChZ S—ad.0mv

20.00 %
20.00% |
Model: PHB50-12515 'gﬁg §b§£850-12512
Ch2: Vout '

&4

S0.0my M| 400s | A Ch2 J—55.0mV

1[20.00 %

Model: PHB50-12524
Ch2:Vout

www.prbx.com




POWERBOX Industrial Line

PHB50 Series

33-50W 2:1 Single Output

DC/DC Converter

Manual V12

Tekstop | - —T ]
u

S0-0mv oM 400ps | A| ChZ F—B5.0mV

Model: PHB50-24S05
Ch2: Vout
TekStop | —1 1
: :

50.0mv A M 400[s| A Ch2 J—44.0mV

Model: PHB50-24S15
Ch2: Vout
Tek Stop | [ i ]

WEE[ 50.0mv .M 40005 A Ch2 F-51.0mV

Model: PHB50-24524
Ch2: Vout

www.prbx.com

Tek Stop | — ]

-

S0.0mv oM 40015] A Ch2 J—65.0mV]

Model: PHB50-24S33
Ch2: Vout
Tekstop | - i ]

(7]

50.0mVvEM 400us| A Ch2 S-33.0mV

20.00%

Model: PHB50-24S512
Ch2: Vout
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POWERBOX Industrial Line
PHB50 Series

33-50W 2:1 Single Output
DC/DC Converter

Manual V12

Tek Stop | [

=

L

BEE 50.0mv oM 400s | A Cha F—46.0mV

1W20.00% |
Model: PHB50-48505
Ch2 : Vout
Tek Stop | e 1 ]

[@iF 50.0mY4%&5M[400us| A Ch2 S—50.0mV

Model: PHB50-48S15
Ch2 : Vout
Tek Stop | — - |
H . H

WP 50.0mVAEM 400us| A Ch2 J-57.0mV
i1[20.00 %

Model: PHB10048S24
Ch2 : Vout

www.prbx.com

Model: PHB50-48533
Ch2: Vout

. Ch2| SIO.OImV’.\;

M '4oogs “ACha 7o38.0m
20.00 %

Tek Stop | [

i =0

=4

Model: PHB50-48512
Ch2 : Vout

. Ch2| SIO.OImV’.\;

!\t;l .400.ES . A .ChZIJ'.—.43.(.)m
20.00 %

29



POWERBOX Industrial Line
PHB50 Series

33-50W 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.

Tek stop

| I x 1
L 11} J

-

A ARTAN AR
VYV

T0.0my A aM 1,008 A Ch2  7.00m

Model: PHB50-12S05
Ch2: Vout
Ripple & noise : 25.2mVp-p

TekStop | L i |
- - -

IVRVELYIRY

T0.0mv oM 1,008 A Ch2 & 7.00mV

Model: PHB50-12S15
Ch2: Vout
Ripple & noise : 26.8mVp-p
Tek Stop | [ i} J

Ch2 Pk-Pk
23.2mv

Ch2 RMS
7.69mv

Ch2 Pk-Pk
26.8mv

ChZ RMS
g.10mv

41 Ch2 Pk—Pk

29.2my

Ch2 RMS
8.70mv

T0.0my M 1.00[s A Ch2 £ 7.00mV

Model: PHB50-12524

Ch2: Vout
Ripple & noise : 29.2mVp-p

www.prbx.com

k Stop | L

P =i

=X

AP

®iP 10.0mV"

Model: PHB50-12S33
Ch2: Vout
Ripple & noise : 22.5mVp

M[T.00us A Chz & 7.00m
W[30.20 %

-P

k Stop

| [ i

=i

10.0mv™y

M[T.004s| A Ch2 F 7.00m

Model: PHB50-12512
Ch2: Vout
Ripple & noise : 25.4mVp

1[30.20 %

-P

Ch2 Pk-Pk
22.5mvy

Ch2 RMS
7.33my

Ch2 Pk-Pk
25.4my

Ch2 RMS
7.09my
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TekStop | [ i ]
?
AN ASTANN AN
T0.0mv oM 1.00s] A Ch2 & 7.00mV
Model: PHB50-24S05
Ch2:Vout
Ripple & noise : 30.0mVp-p
Tek Stop | [ iy ]
ANAWTAN AR
T0.0myVA S M 1.004s] A Cha & 7.00mv
30.20% |
Model: PHB50-24S15
Ch2:Vout
Ripple & noise : 28.4mVp-p
Tek Stop | [ i1 ]
: . :
YA :

TR
U

[Ch2 ].O.OIITIV’.\J N;ILOOEé A CHZ J' 7.00ﬁ1v

Model: PHB50-24524
Ch2: Vout
Ripple & noise : 31.6mVp-p
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Ch2 Pk-Pk
30.0mv

Ch2 RMS
9.71mv

Ch2 Pk-Pk
28.4my

Ch2 RMS
9.18mv

Ch2 Pk-Pk
31.6mv

Ch2 RMS
10.3mv

Tekstop | [

=

X

Ch2 Pk—Pk
20.4mv

T

T0.0my A6 M 1.005] Al Ch2 & 400V

1[30.20 %

Model: PHB50-24S33
Ch2: Vout
Ripple & noise : 20.4mVp-p

TeksStop | [ i ]

&M

Ch2 Pk—Pk
23.8mv

FaN AN TANEN S\ Bl
AV K

T0.0my A6 M[1.00148] A Ch2 £ 7.00mV

0[30.20 %

Model: PHB50-24S12
Ch2: Vout
Ripple & noise : 23.8mVp-p
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TekStop | [

=

&

\/ \/[

10.0mV %M 1.000s] A Ch2 S 7.00mv

W[30.20 %

Model: PHB50-48S05
Ch2: Vout
Ripple & noise : 42.8mVp-p

Tek Stop | E i ]
u

\

T0.0mv &M 1.00ps] A Ch2 S 7.00mV

1[30.20 %

Model: PHB50-48S15
Ch2: Vout
Ripple & noise : 38.6mVp-p

Tekstop | [ i ]
1}

T0.0mv oM 1.00s| A ChZ  7.00mV

Model: PHB50-48524

Ch2: Vout
Ripple & noise : 55.0mVp-p
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Ch2 Pk—Pk
42.8mv

Ch2 RMS
14.2mv

Ch2 Pk—Pk
38.6mv

Ch2 RMS
12.4mv

Ch2 Pk-Pk
55.0my

Chz RMS
16.9my

B T0.0mvA M 1.00Ms] A Chz o+  600MY
30.20 %

Model: PHB50-48533
Ch2: Vout
Ripple & noise : 46.8mVp-p

Tekstop | [ i ]

=14

INAY

ANy
VoV

T0.0mv~5M 1.00s| Al ChZ 7 7.00mV

Model: PHB50-48512
Ch2: Vout
Ripple & noise : 30.4mVp-p

Ch2 Pk-Pk
46.8mV

Ch2 RMS
9.74my

Ch2 Pk-Pk
30.4my

Ch2 RMS
9.89my
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Remote ON/OFF Control Circuit

The PHB5O series allows the user to switch the module on and off electronically with remote on/off feature.

The PHBG5O0 series are available with “Positive Logic” or “Negative Logic” (option).

ON/OFF (pinZ)
>—W.—
High singal here
Disahle outpit

-Win (pind)

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
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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.

+ Vin + Vout

—¢ + Vin + Vout
+ Sense
Trim-—%
R trim-up
- Sens
o———= - Vin - VouT,

Figures 1 : trim-up voltage setup
The value of R trim-up defined as:

Rl[Vr_Vf( R, )
= R, + R,

AVO Rz R3

trim-up

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.

(v Ly ko

+ Sense
R trim-down
R load g
o Tnm.—%

- Sense:
o——— - Vin - VouT,

Figures 2 : trim-down voltage setup
The value of R trim-down defined as:

R, . _Rix(Vo-Vr)
e =T N R (KQ)

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 1.

Table 1

Output Voltage(V) R1(Kohm) R2(Kohm) R3(Kohm) Vr(V) VA(V)
3.3V 3 12 18 25 0.46
5V 2.32 8.25 NC 25 0
12v 9.1 51 18 25 0.46
15V 12 82 18 25 0.46
24V 20 110 20 25 0.46

For example, to trim-up the output
voltage of 5.0V module (PHB50-48S05)
by 8% to 5.4V, R trim-up is calculated
as follows:

AVo=Vo—-Vo,nom=54-5.0=04V
Vi =25V

Vi =0V
R1=2.32KQ
R2 =8.25KQ
2.32x(2.5-0 ;
rimeup = #—(1—) L= 6.25(KQ)

0.4 8.25

www.prbx.com

For example, to trim-down the output
voltage of 5.0V module (PHB50-48S05)
by 8% to 4.6V, R trim-down is calculated
as follows:

AVo =Vo,nom—Vo=5.0-4.6=04V
Vi =25V

R1=2.32KQ
R2 =8.25KQ
R

trim—down

= 2.32x(4.6-2.5) (‘)‘f—2-5 ~8.25=3.93(KQ)

R load
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Power Derating
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

50
—*— Natural Convection
45 20ft./min,(0.1m/s)
:
40 =~ —#— 100 ft./min.(0.5m/s)

200 ft./min.(1.0m/s)
35§
2 \ ¢ 300 ft./min.(L5m/s)
o5 — \‘\\‘ —%— 400 ft./min.(2.0m/s)

20 - \l\\l\\‘\‘\ —®— 500 ft./min.(2.5m/s)
15

,\%.<-\.\—\’\ N\ —— 600 ft/min (3.0m/5)
10 N —=— 700 ft./min.(3.5m/s)
5

— 800 ft./min.(4.0m/s)

Power Disspated,Pd(Watts)

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 oC/W

100 ft./min.(0.5m/s 6.21 oC/W
200 ft./min.(1.0m/s 5.17 oC/W
300 ft./min.(1.5m/s 4.29 oC/W

)
)
)
400 ft./min.(2.0m/s) 3.64 oC/W
)
)
)
)

500 ft./min.(2.5m/s 2.96 oC/W
600 ft./min.(3.0m/s 2.53 0C/W
700 ft./min.(3.5m/s 2.37 oC/W
800 ft./min.(4.0m/s 2.19 oC/W

Example

What is minimum airflow necessary for a PHB50-24S05 operation at nominal line, an output current of 10A, and a maximum ambient temperature
of 40°C.

Solution:

Given: Vin=24Vdc, Vo=5Vdc, lo=10A

Determine Power dissipation(Pd):

Pd=Pi-Po

Pd =Po X (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./mim.

Verifying:

The maximum temperature rise AT=Pd X Rca=10.96 X 5.17=56.66°C

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

The Rca is thermal resistance from case to ambient. The Ta is ambient temperature and Tc is case temperature.
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Mechanical Outline Diagrams
HB case mechanical output diagrams

0.18 min.
[4.6]
0.50
Mounting Inserts [12.7]
M3*0.5 Through 4pl. ~ BOTTOM VIEW — 2*R1.50
® o ﬁ/
N S
© o e
© o
IS
%4 5 < °n| LFEE-
e —4-3 6 —- T 3 ===
— oy <
o2l g g 3 ?’ S
N N B . T
-2 8 -4 —=—-
41 9 ¢ =
1.90
[48.3]
2.28
[57.9]

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
1 +V input
2 ON/OFF
3 Case

4 -V input
5
6
7
8
9

-V output
-Sense
Trim
+Sense
+V output
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