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- Output voltage adjustment -
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1. Introduction

The output voltage in PBA / ACE series can be
adjusted from 0Vdc approximately by adding
external circuit. The main feature of each series
is shown below.

*PBA series is suitable for general application
which requires voltage swing.

*ACE series is suitable for the application which
requires voltage swing and multi output.

*ACE series -H option is for medical application.

Next, the basic method changing the output
voltage in each series is shown below.

BPBA300F ~ 1500F, 1500T series

PBA300F ~ 1500F and 1500T series have TRM
terminal to control the output voltage.

When the voltage of the terminal TRM is 2.5Vdc,
the output voltage becomes the rated output.

voltage. By applying voltage to this TRM
terminal, the output voltage can be adjusted
from OVdc approximately.

The output voltage can be calculated in this
case from equation below.

Output voltage =
The voltage between
TRM and -S [V]
251[V]

X rated output voltage

Please note that power supply might stop its
operation or PG alarm will output, if the output
voltage reaches less than 10% of rated voltage.

Output voltage adjustment range:
Minimum: 10% of rated output voltage
Maximum: See Tablel-1
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Table1-1 Output voltage adjustment range BACE series
Rated Adjustment range [V] [available for module code:A-K,2A-2K]
No. [output
voltage [V]|  Min. Max. ACE series don't have the terminal to control
1 3.3 0.33 - 3.96 output voltage like TRM terminal. Therefore,
2 5 0.50 - 6.00 in ACE series, the monitoring and the remote
3 7.5 0.75 - 8.25 sensing terminals (-M and -S) is used to change
4 12 1.20 - 13.20 the output voltage.
5 15 1.50 - 16.50
6 24 2.40 - 26.40 When the voltage between the terminal -S and
7 36 3.60 - 39.60 -M(-V) is 0V, the output voltage becomes the
8 48 4.80 - 56.00 rated voltage. And, in case that the rated voltage

is applied to this terminals, the output voltage
can be adjusted to OVdc approximately.

2. External Circuit Selection Flow Chart

BPBA seriess [available for PBA300F ~ 1500F and 1500T series]

Start
A 4
Do you intend to use in 1 Yes
series / parallel operation? J
No
A 4 A 4
How do you want to control output Which way do you prefer for
voltage? controling output voltage?
Potentiometer Signal voltage Potentiometer Signal voltage
\ 4 \ 4 v v
term 3-1 term 3-2 term 3-6 term 3-7
for parallel
4-20mA term 3-8
(current signal) for series
A\ 4
term 3-5 Feedback method
A\ 4

term 3-3 term 3-4

BACE series [available for module code:A-K,2A-2K]

Refer to term 4.

|
Output voltage adjustment
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3. PBA300F ~ 1500F and 1500T series
3-1.0utput Voltage Adjustment by External Potentiometer

M Circuit
In PBA300OF ~ 1500F and 1500T, example circuit for output voltage adjustment by external
potentiometer is shown below.

R1 =1.2kQ 1/8W
VR1 = 3kQ

r
CN1

I
CN2' TRMQ

[PBA300F/600F/1000F/1500F]

Fig.3-1-1 Adjustment by external potentiometer

B Explanation of Operation Please note that if the external circuit is
VB provides stable 5Vdc. If it is divided by resistor ~ removed, the voltage higher than rated voltage
(R1) and potentiometer (VR1), and applied to TRM, might be generated, and it would cause the unit

the output voltage can be adjusted. shut-down by overvoltage protection circuit.
H Note B Characteristic
Output voltage adjustment range: 120

Minimum: 10% of rated output voltage
Maximum: See Tablel-1

Potentiometer (VR1) : 3kQ 100 |
Cermet type, coefficient less than +300ppm/°C <
Resistor (R1) 1 1.2kQ), 1/8W or more g
Metal film type, coefficient less than +100ppm/°C S

Please note that internal potentiometer should
not be adjusted because there is possibility the
intented voltage could not be set up correctly.

15 2

0.5 1

CN1, CN2 are connected each other internally. VR1 [kQ]
Therefore, it is also possible to connect external
circuit on CN1. Fig.3-1-2 VR1 - Vo/Vn
*Vn : Rated output voltage
*V/o : Adjusted output voltage
|

Output voltage adjustment

PBA , ACE series Ver.1
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3-2.0utput Voltage Adjustment by Signal Voltage

W Circuit

In PBA300OF ~ 1500F and 1500T, example circuit for output voltage adjustment by signal voltage is

shown below.

LOAD

———————

——— - -

[PBA300F/600F/1000F/1500F]

@ Veon c1 =10V 0.1uF
ClT
L S O SG

*If the signal voltage that is applied to
terminal TRM is 0-5.5V, the value of
R1 is shown below.

R1 =1.73kQ
=1.6kQ + 130Q 1/8W
= 1.5kQ + 220Q 1/8W

Fig.3-2-1 Adjustment by Signal Voltage

B Explanation of Operation
The output voltage in PBA series can be

adjusted from 0Vdc approximately by adding
external resistor. By changing value of this
external resistor, the output voltage could be
adjusted by any signal voltage. And, the
relationship between the external resistor and
the signal voltage is shown in Fig.3-2-2.

For example, when the signal voltage is 5V,
1.73kQ is required as external resistor. In this
case, characteristic of "Vcon-Vout" is shown
in Fig.3-2-3.

B Note

Output voltage adjustment range:
*Minimum:10% of rated output voltage
*Maximum: *See Tablel

CN1, CN2 are connected each other internally.
Therefore, it is also possible to connect external

circuit on CN1.

N w B

R1 (external resistor) [kQ]

[y

If signal voltage is less than 2.5V, the output

voltage becomes less than the rated output
voltage even if external resistor uses 0Q.

B Characteristic

2 3 4 5 6 7 8 9 10
Vcon (signal voltage) [V]

Fig.3-2-2 Vcon - R1

Output voltage adjustment
PBA , ACE series Ver.1.1
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[9%] ua/oA

Vcon [V]

Fig.3-2-3 Vcon - Vo/Vn

*Vn : Rated output voltage

*V/o : Adjusted output voltage

Output voltage adjustment

PBA , ACE series Ver.1.1
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3-3.0utput Voltage Adjustment by Signal Voltage with Feedback

B Circuit
In PBA300F ~ 1500F and 1500T, example circuit for output voltage adjustment by signal voltage with
feedback is shown below.

PS1 1
LOAD
CN1
CN2
Vcon
SG

In case that signal voltage (Vcon) is changed in range of "0-5V", output voltage
adjustment range becomes "0-12Vvdc".

R1 =10kQ, 1/8W or more R6 =390Q, 1/8W or more Cl =10V, 0.47uF

R2 =4.7kQ, 1/8W or more R7 =10kQ, 1/8W or more C2 =10V, 0.1uF

R3 =10kQ, 1/8W or more R8 =9.1kQ, 1/8W or more VR1 =3kQ, 1/8W or more
R4 =10kQ, 1/8W or more TR1 =20V, 0.1A or more PS1 =PBA300F-12

R5 =2.2kQ, 1/8W or more IC1 =LM358 or equivalent

Fig.3-3-1 Adjustment by signal voltage with feedback

B Explanation of Operation CN1, CN2 are connected each other internally.
The output voltage can be adjusted by the voltage = Therefore, it is also possible to connect external
of Vcon. circuit on CN1.

In this circuit, the feedback control is used to keep Please note that if CN1 or CN2 is removed,
the output voltage constant. Therefore, the output the voltage higher than rated voltage might be
voltage could be high accuracy by the feedback generated, and it would cause the unit shut
control. -down by over voltage protection circuit.

If the output voltage becomes unstable when
H Note the power supply is set in your system, please
Please note that internal potentiometer should try to change value of R3 or C1 bigger.
not be adjusted because there is possibility the
intended voltage could not be set up correctly.

|
Output voltage adjustment
PBA , ACE series Ver.1.1
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B Characteristic
110%

100%
90%

80%

< 70%
S 60%
K]

> 50%

40%

30%
20%

10%

Vcon [V]

Fig.3-3-2 Vcon - Vo/Vn

*Vn : Rated output voltage
*VVo : Adjusted output voltage

Output voltage adjustment
PBA , ACE series Ver.1.1
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3-4.0utput Voltage Adjustment by Signal Voltage

B Circuit
In PBA300F ~ 1500F and 1500T, example circuit for output voltage adjustment by signal voltage with
feedback is shown below.

with Indirect Feedback

PS1

CN1 |

CN2

CN3 T

LOAD
| |
R4 C1
— R5
Vcon
IC1
AN R6
R3
R1 c2
VR1
® —0O SG

R1
R2
R3
R4

=10kQ, 1/8W or more R5 =10kQ, 1/8W or more TR1 =20V, 0.1A or more
=4.7kQ, 1/8W or more R6 =9.1kQ, 1/8W or more VR1 =3kQ, 1/8W or more
=10kQ, 1/8W or more C1 =10V, 0.47uF IC1 =LM358

=10kQ, 1/8W or more C2 =10V, 0.1uF or equivalent

In case that signal voltage (Vcon) is changed in range of "0-5V", output voltage
adjustment range becomes "0-12Vdc".

PS1 =PBA300F-12

Fig.3-4-1 Adjustment by signal v

B Explanation of Operation
The output voltage can be adjusted by the voltage

of Vcon.

In this circuit, IC1 compare TRM and Vcon voltage
to keep the output voltage constant. TRM voltage
is proportional to output voltage. Therefore, the
output voltage can be controled and more stable
than the circuit shown in Fig.3-3-1.

H Note
If internal potentiometer is adjusted, the adjusted
output voltage should be considered as
Vn (rated output voltage).

B-8

oltage with feedback

CN1, CN2 are connected each other internally.
Therefore, it is also possible to connect external
circuit on CN1.

Please note that if CN1 or CN2 is removed,
the voltage higher than rated voltage might be
generated, and it would cause the unit shut
-down by over voltage protection circuit.

If the output voltage becomes unstable when
the power supply is set in your system, please
try to change value of R4 or C1 bigger.

Output voltage adjustment
PBA , ACE series Ver.1
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B Characteristic
110%

100%
90%

80%

< 70%
S 60%
K]

> 50%

40%

30%
20%

10%

Vcon [V]

Fig.3-4-2 Vcon - Vo/Vn

*Vn : Rated output voltage
*VVo : Adjusted output voltage

Output voltage adjustment
PBA , ACE series Ver.1
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3-5.0utput Voltage Adjustment by 4 - 20 mA Current Signal

W Circuit

In PBA300OF ~ 1500F and 1500T, example circuit for output voltage adjustment by 4 - 20 mA current

signal is shown below.

LOAD

r
CN1

CN2 1

—A\—4
%Rg () Isourse

R1 =820Q 1/8W or more
R2 =150Q 1/8W or more
R3 =270Q 1/8W or more
R4 =15kQ 1/4W or more
VR1 =300Q

Isourse  =4-20 mA

[PBA300F/600F/1000F/1500F]

T_VXVEFM

VR1

Fig.3-5-1 Adjustment by 4 -20 mA current signal

B Explanation of Operation
The output voltage can be adjusted by 4 - 20mA

current signal. When the current signal of the
Isourse is 4mA, the output voltage becomes

the OV approximately. Also, the current is 20mA,
the output voltage becomes the rated output
voltage.

The terminal AUX always applies the constant
voltage of about 12Vdc. This 12Vdc is needed
to use output voltage adjustment in 4-20mA.

B Note

Output voltage adjustment range:
*Minimum:10% of rated output voltage
*Maximum: *See Tablel

Please adjust the external potentiometer so
the output voltage is set to the rated voltage
when signal current is about 20mA.

Please note that internal potentiometer should
not be adjusted because there is possibility the
intented voltage could not be set up correctly.

CN1, CN2 are connected each other internally.
Therefore, it is also possible to connect external
circuit on CN1.

Please note that if the external circuit is
removed, the voltage higher than rated voltage
might be generated, and it would cause the
unit shut-down by overvoltage protection circuit.

B-10
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B Characteristic
120%

100%

80%

60%

Vo/Vn [%]

40%

20%

0%

Signal current [mA]

Fig.3-5-2 Signal current - Vo/Vn
*Vn : Rated output voltage
*Vo : Adjusted output voltage

Output voltage adjustment
PBA , ACE series Ver.1.1
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3-6.0utput Voltage Adjustment by External Potentiometer

B Circuit in Parallel Operation

In PBA300OF ~ 1500F and 1500T, example circuit for for output voltage adjustment by external
potentiometer is shown below.

R1 =1.2kQ 1/8W

------ - H-PA-3

CN2 |

CN1!

r
CN2:
e F ]

i maximum 5 units

[PBA300F/600F/1000F/1500F]
Fig.3-6-1 Adjustment by external potentiometer

i

B Explanation of Operation H Note

VB provides stable 5Vdc. If it is divided by resistor Please parallelly connect £S, VB and CB of

(R1) and potentiometer (VR1), and applied to TRM, each power supplies in parallel operation.

the output voltage can be adjusted. In this case, an optional harness (H-PA-3) can
be used to connect each terminals.

|
Output voltage adjustment
PBA , ACE series Ver.1.1
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Output voltage adjustment range: B Characteristic
*Minimum:10% of rated output voltage 120
*Maximum: *See Tablez |

Potentiometer (VR1) : 3kQ
Cermet type, coefficient less than +300ppm/°C 100 |
Resistor (R1) : 1.2kQ), 1/8W or more

Metal film type, coefficient less than +100ppm/°C

r 777/ —2 units |~
3 units
oA units

Vo/Vn [%)]

Please note that internal potentiometer should
not be adjusted because there is possibility the
intented voltage could not be set up correctly.

D5 units |

Please note that if the external circuit is
removed, the voltage higher than rated voltage 0.5
might be generated, and it would cause the unit

shut-down by overvoltage protection circuit. Fig.3-6-2 Vo/Vn - VR1
*Vn : Rated output voltage

*Vo : Adjusted output voltage

VR1 [kQ]

Output voltage adjustment
PBA , ACE series Ver.1
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3-7.0utput Voltage Adjustment by Signal Voltage with Feedback

B Circuit in Parallel Operation

In PBA300OF ~ 1500F and 1500T, example circuit for output voltage adjustment by signal voltage with
feedback is shown below.

+V 1
R1 =10kQ 1/8W or more
LOAD R2 =47kQ 1/8W or more
-V 1 I R3 =10kQ 1/8W or more
R4 =10kQ 1/8W or more
PS1 [mommte ¥ R5 =2.2kQ 1/8W or more
CN1. I?/I R6 =390Q 1/8W or more
i S : R7 =10kQ 1/8W or more
M9 R8 =9.1kQ 1/8W or more
ubebutubetuets VR1 = 3kQ
cNg! % Cl =10V, 0.47uF
o] = C2 =10V, 0.1uF
T~ IC1 =LT1366 or equivalent
+V i P~ (Liner Technology)
Y I TR1 =20V, 0.1A or more
moTTTT =; PS1 = PBA300F-12
PS2 | il g >H-PA—3
. S
!
V¢

fommmee - $R4
CNL % R3 Cc1

Vcon

PS5

CN2

In case that signal voltage (\Vcon) is changed in range of "0-5V", output voltage
adjustment range becomes "0-12Vdc".

Fig.3-7-1 Adjustment by Signal Voltage with Feedback

|
Output voltage adjustment
PBA , ACE series Ver.1.1
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B Explanation of Operation B Characteristic

The output voltage can be adjusted by the

voltage of Vcon. In this circuit, the feedback 110%
control is used to keep the output voltage 100%
constant. Therefore, the output voltage could 90%
be high accuracy by the feedback control. 80%
T 70%
B Note % o0%
Output voltage adjustment range: > 50%
*Minimum:10% of rated output voltage 40%
*Maximum: *See Tablel 30%
20%
Please note that internal potentiometer should 10%
not be adjusted because there is possibility the

intented voltage could not be set up correctly.

Please note that if the external circuit is removed,
the voltage higher than rated voltage might be
generated, and it would cause the unit shut-down
by overvoltage protection circuit.

If the output voltage becomes unstable when
the power supply is set in your system, please
try to change value of R3 or C1 bigger.

/
/
S
/
B4 B
AN

Vcon [V]

Fig.3-7-2 Vcon - Vo/Vn
*Vn : Rated output voltage

*Vo : Adjusted output voltage

B-15
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3-8.0utput Voltage Adjustment by Signal Voltage with Indirect
B Circuit Feedback in Series Operation

In PBA300F ~ 1500F and 1500T, example circuit for output voltage adjustment in series operation is
shown below.

PS1

CN2 LOAD
CN3
PS2
CN1
R6 _|C1
R7
l—lww —O Vcon
* IC1
CN2 * ANA n8
R
Tj Tﬁ 5 )

TR1Ll TR2 §’V! R1
R3 R4 {

PS3 O SG

In case that signal voltage (Vcon) is changed in range of "0-5V", output voltage
adjustment range becomes "0-96Vvdc".

R1 =1.2kQ, 1/8W or more R7 =10kQ, 1/8W or more Cl =10V, 0.1uF
R2 =1.2kQ, 1/8W or more R8 =9.1kQ, 1/8W or more C2 =10V, 0.1uF

R3 =4.7kQ, 1/8W or more VR1 =3kQ, 1/8W or more PS1 =PBAG600F-48
R4 =4.7kQ, 1/8W or more TR1 =100V, 0.1A or more PS2 =PBAG0OOF-48
R5 =10kQ, 1/8W or more TR2 =100V, 0.1A or more PS3 SUW1R51212

R6 =10kQ, 1/8W or more IC1 =LM358 or equivalent

Fig.3-8-1 Adjustment by signal voltage with feedback

|
Output voltage adjustment
PBA , ACE series Ver.1
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B Explanation of Operation B Characteristic
The output voltage can be adjusted by the voltage
of Vcon.

220%
200%

In this circuit, IC1 compare PS1's TRM and Vcon 180%
voltage to keep the output voltage constant. TRM  160%
voltage is proportional to output voltage. Therefore,; ,.,,

the output voltage can be controled by adjusting %

I i 0,
TRM voltage in each units concurrently. > 120%

k)
> 100%
80%
If internal potentiometer is adjusted, the adjusted
. 0,
output voltage should be considered as 40%
Vn (rated output voltage). 20%
0 1 2 3 4 5 6

CN1, CN2 are connected each other internally. Veon [V]

Therefore, it is also possible to connect external

circuit on CN1. Fig.3-8-2 Vcon - Vo/Vn

*Vn : Rated output voltage
Please note that if CN1 or CN2 is removed, *Vo : Adjusted output voltage
the voltage higher than rated voltage might be
generated, and it would cause the unit shut
-down by over voltage protection circuit.

If the output voltage becomes unstable when
the power supply is set in your system, please
try to change value of R6 or C1 bigger.

|
Output voltage adjustment

PBA , ACE series Ver.1
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4. ACE series Output Voltage Adjustment by External Potentiometer

4-1.0Output Voltage Adjustment by Signal Voltage

H Circuit

In ACE300F/450F/650F/900F, example circuit for output voltage adjustment by external voltage is

shown below.

As a reference, in case of F Module, value of output voltage adjustment circuit is shown
below.
F Modulei Veon
R2
CN2
R3
» *—O
o1 R
CN1 R6 R7
AN
D1 D2
" IC2
C2 '
[ACE300F/450F/650F/900F] R1Z CLL + ?
R4
R1 =1.5kQ, 1/8W or more R7 =2.2kQ, 1/8W or more D1 =50V0.1A
R2 =4.7kQ, 1/8W or more C1l =10pF, 50V D2 =50V0.1A
R3 =1.2kQ, 1/8W or more C2 =10ypF, 50V PS1 =SUW1R51212
R4 =27kQ, 1/8W or more IC1 =TL431 or equivalent
R5 =1kQ, 1/8W or more IC2 =LM358 or equivalent
R6 =12kQ, 1/8W or more
Fig.4-1 Adjustment by signal voltage
B Explanation of Operation B Note
In ACE series, the monitoring and the remote The output voltage accuracy will be +5%
sensing terminals (-M and -S) is used to change approximately. It depends on components
the output voltage. When the voltage between used for external circuit.
the terminal -S and -M(-V) is OV, the output
voltage becomes the rated output voltage. Please do not remove CN1, CN2 or any
And, in case that the rated voltage is applied to other wiring during operation due to safety

this terminals, the output voltage can be adjusted reason.

to OVdc approximately.

An operational amplifier could be used to transfer
any signal voltage to the needed voltage.

Output voltage adjustment
PBA , ACE series Ver.1.1
B-18
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Vcon [V]
Fig.4-2 Vcon - Vout

Characteristic of example circuit in Fig.4-1 is shown

I

I

I

I

|
) |
) I
S |
- — I
-
D) LN .
Fa) |
Q |
a |
— R .
zg |
oSz [ |
| m o o o o o o o o

o <t N o © [{e] < N
— — — —
[Al 1nop
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4-2.0utput Voltage Adjustment with X-version module

In ACE series, the output voltage can be adjusted simply by using X-version 300W module (2A - 2K),

Circuit

example circuit for output voltage adjustment by signal voltage is shown below.

As a reference, in case of F Module, value of output voltage adjustment circuit is shown

Output voltage adjustment board

below.
R 0-48V [ 7A
P :
L +OUT @
| | 2K Module X-version LOAD
i -OUT©
D pmss-e- ks CN2
! : i + M X
N L +S Qo
P ! |
i l+RC &
S L
i i-Rc T
i1 ST
P oM
j e I_..CI:
s 1 CN1
- Aux o
1 G o
[
I I N +Sl .| =S
IH{HO ..... _()_.)._.'\'._..(}.._ ()‘"_J.' .................... _\ ..... _()_..:)_.._!
Y QT G =
| |
; 1003 47K-F i
| |
; R15 @
i C10 A 1] !
i - 100k | 0.1u !
@ 25V /’3 @
. ) ’l\ _
i 0.47u < - e 0-5V
! IC11} ™~ R12 |
! LM358 10k 3 e
! R13 | R16 ! !
i 10k |10kF| !
: . |
! o]
L |

|
Output voltage adjustment

PBA , ACE series Ver.1

Fig.4-3 Adjustment by signal voltage
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