SR Series
Instruction Manual

BEFORE USING THE POWER SUPPLY UNIT
Pay attention to all warnings and cautions before using the unit. Incorrect usage could lead to
an electrical shock, damage to the unit or a fire hazard.

WARNING

® Do not touch the internal components, they may have high voltage or high temperature. You
may get electrical shock or burned.

@ When the unit is operating, keep your hands and face away from it, you may get injured by
an accident.

CAUTION

@ This power supply is primarily designed and manufactured to be used and enclosed in other
equipment. Stick the WARNING label for users on the system equipment and describe the
notice in the instruction manual.

@ Input Voltage must be switched manually according to the service voltage (AC100/200V).
Confirm it before turn-on. It could resultin damage to the unit or a fire hazard.

Note: CE MARKING

CE Marking, when applied to a product covered by this handbook indicates compliance with the
low voltage directive (73/23/EEC) as modified by the CE Marking Directive (93/68/EEC) in that
it is complies with EN60950.

DWG NO. : A078-04-01
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1 Front Panel Explanation
SR20,SR35,SR60

PJ1 Pin Assignment
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@@ Remote Sensing Terminals (+S,—S) @ Output Voltage Adjust Trimmer (V.ADJ).
These terminals are for the remote sensing The output voltage rises when a trimmer is
function which compensates for the line drop turned clockwise.

between the power supply terminals and the ®

. Model Identification
load terminals.

The model name, rated output voltage and

®  + Output Terminal current are displayed.
® — Output Terminal @ Connector for Signals (PJ1)
® Line Filter Ground Terminal PJ1-1:TOG1 — ON/OFF Cf)ntrol Terminals
. -2 :TOG2 | These terminals are used to turn
(ACG Terminal) ' |
This terminal is connected to the line filter -3:CNT1 | the power supply out,pgt on and
ground. -4 :CNT2 - off using an external signal.
) -5 :PF PF Signal Output Terminal
®@ 100/200 VAC Input Select Terminals In the case that the output
(A_»B) voltage drops, this “Power Fail”
100VAC Input: A and B Terminals Shorted terminal will output “High”.
200VAC Input: A and B Terminals Opened -6:NC Non Connected Terminal
: -7:PC1 T Current Balance Terminals
® AC Input Terminal (1) j
L: Live Line -8:PC2
Built in fuse. (PC)

These terminals are used for
current balancing in the case of
parallel operation.

AC Imput Terminal (N)
N: Neutral Line

® Frame Ground Terminal -9:PV1  — Option
This terminal is connected with chassis for -10:Pv2 -
grounding. -11:PVGND Common to -S terminal

@ Owutput (Power On) Indicator
This indicator turns on when the power
supply’s output is in normal operating
condition.



SR110 Panel
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@@ Remote Sensing Terminals (+S,—S) ®
These terminals are for the remote sensing
function which compensates for the line drop
between the power supply terminals and the ®
load terminals.

+ Output Terminal
— Output Terminal ®
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Line¢ Filter Ground Terminal

(ACG Terminal)
This terminal is connected to the line filter
ground.

100/200 VAC Input Select Terminals
(A,B)

100VAC Input: A and B Terminals Shorted

200VAC Input: A and B Terminals Opened

® AC Input Terminal (L)
L: Live Line
Built in fuse.

AC Input Terminal (N)
N: Neutral Line

@ Frame Ground Terminal
This terminal is connected with chassis for
grounding.

@ Output (Power On) Indicator
This indicator turns on when the power
supply’s output is in normal operating
condition.

Output Voltage Adjust Trimmer (V.ADJ).
The output voltage rises when a trimmer is
turned clockwise.

Model Identification
The model name, rated output voltage and
current are displayed.

Connector for Signals (PJ1)

PJ1-1:TOG1 — ON/OFF Control Terminals

-2 .TOG2 | These terminals are used to turn
-3 :CNT1 | the power supply output on and
-4 :CNT2 - off using an external signal.

-5 :PF PF Signal Output Terminal
In the case that the output
voltage drops, this “Power Fail”
terminal will output “High”.
-6:NC Non Connected Terminal
-7 :PC1 -+ Current Balance Terminals
-8:PC2 -
(PC)
These terminals are used for
current balancing in the case of
parallel operation.
-9:PV1 T Option
-10:pv2 -

-11:PVGND Common to -S terminal
®@® Non Connected Terminals



SR230,SR330,SR660 Panel
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@@ Remote Sensing Terminals (+S,—S)

© 66

These terminals are for the remote sensing
function which compensates for the line drop
between the power supply terminals and the
load terminals.

4+ Output Terminal
— Output Terminal

Line Filter Ground Terminal

(ACG Terminal)
This terminal is connected to the line filter
ground.

100/200 VAC Input Select Terminals
(A,B)

100VAC Input: A and B Terminals Shorted

200VAC Input: A and B Terminals Opened

AC Input Terminal (L)
L: Live Line
Built in fuse.

AC Input Terminal (N)
N: Neutral Line

Frame Ground Terminal

This terminal is connected with chassis for
grounding.

Output (Power On) Indicator

This indicator turns on when the power
supply’s output is in normal operating
condition.

Output Voltage Adjust Trimmer (V.ADJ).
The output voltage rises when a trimmer is
turned clockwise.

@

Model Identification
The model name, rated output voltage and
current are displayed.

Connector for Signals (PJ1)

PJ1-1:.TOG1 — ON/OFF Control Terminals

B®

-2 'TOG2 | These terminals are used to turn
-3 :CNT1 | the power supply output on and
-4 :CNT2 -} off using an external signal.
-5 :PF PF Signal Output Terminal
In the case that the output
voltage drops, this “Power Fail”
terminal will output “High”.
-6:FAN ALM Fan Alarm Signal
Output Terminal
In the case that the fan rotation
drops, will output “Low”.
-7:PC1 1 Current Balance Terminals
-8:PC2 - POe)
These terminals are used for
current balancing in the case of
parallel operation.
-9:PV1 T Option

-10:pv2 -
-11:PVGND Common to -S terminal

On/OFF Control Terminals

These terminals are used to turn the power
supply output on and off using an external
signal.



2 Connection Method

SR20,35,60 Panel Side

B Remote Sensing and
ON/OFF Control Required

Please Use Shieled Cable or

%3; \

Twisted Pair Cable for the

|
'\ Sensing Wires,

Load
/

X
e N
Cotro St 2172, " TS
Relay or TTL T
C " PUI-30r4 S I®+
J é
*1 [Ysc)
A-B SHORT - e
[ Too-120v~ K
x> CH0VAC) i H>
A-B OPEN L 200-2aDv~ §

I
::GG l[ 7}7 Ground

(200VAC)

109

50/60Hz

|

v | Wi AC INPUT
e i (100/200VAC)
[ X
@ J O I Be sure to check 100/200VAC
WAL N _JAPAN | Input Select Terminals

SR110 Panel Side

B Remote Sensing and
ON/OFF Control Required

PJ1-1 or2
Control Signal

Relay or TTL -

PJ1-3 oré4

A-B SHORT
(100vAC>

A-B OPEN
(200VAC)

—
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B Remote Sensing and
ON/OFF Control Not Required

¥hen not using the ON/OFF

control please short the
PJl-1 or2 toPJI-3 Or 4 (

the connector attacheo.

*1
A-B SHORT

¥hen not using the remote
sensing fanction please connect
+S to + cutput terminal and -S to
- output terminal wi th the short
piece attached

Load

[
xp (lDD\/AC)_>
A-BOPEN I

(200VACS

o [OF 1€
[
= e
O RZ,
= @ X
O]
asoganv~ § |

/77 Ground

AC INPUT
(1007200VALY

MADE IN__JAPAN

B Remote Sensing and
ON/OFF Control Not Required

Be sure to check 100/200VAC
[nput Select terminals

%! Please use the Insulated
short piece attoached,

%2 When the unit is used with
230-330VDC, open terminal
A and B.

¥hen not using the remote sensing *

' e, [®]] | Lot et o s 0
Please use Shielded Cable put te ol o o
s '@IL H@Wﬂ—r—\ :;;;‘:nt;:gpi;:ec:bw o When not using the ON/OFF @n® Né |®-|\ - @ g::;fg t:i:zl :%lt:ér::dtm
E©o I ikl ool Ol e ~
GPZJ)Z |®I J@l[l with the connector attached. P‘:E I@ { [ | ool
Load C
NC
e N
oxorNE] J@i%%©H
ACh L )(
B 1
I /J/7Er“ound X1 % M‘ 777 Ground
=1 [ A-B SHORT = ] .
gloia 2 3 S
X (200VAC) w0
®tw ‘@% o IOI [mmmnm AC INPUT
2 <1A0Co£gggvTAc> ~ (100/200vA0)

Be sure to check 100/200VAC

Input Select Terninals

Be sure to check 100/200VAC
Input Select Terminals,

Please use the insulated

short piece attached.

~

¥hen the unitis used with

230~330VDC, open terminal A and B,
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SR230,330,660 Panel Side
B Remote Sensing and ON/OFF Control Required
SR330- 13 rower on ()
NEWIC-L AVBDACS N v.oaout ()
"2 g SHORT CEJIT N\ PJi-3 or 4
L (100VAC) o N p *lontrol Sianal
*3 . | oPEN — O<i; ontro igna
A(%0%©%%> i PJ1-1 or 2 Relay or TTL

Ground 7;7

AC INPUT
(100/200VACS
Be sure to check 100/200VAC
Input Select Terminals.

[ee 2]
8

S
"*°<i}*~ Control Signal
Relay or TTL

Pleose use Shielded Cable or
Twisted Pair Coble for the
Sensing Wires.

%1 To make the ON/OFF control, use TOG and CNT
terminals of barrier strip terminal or PJ! connector.
When not using the ON/OFF control,open TOG and CNT
terminals of barrier strip terminal or PJ1 connector

¥hichever is not used.

B Remote Sensing and ON/OFF Control Not Required

SR330- 1 power on ()
v A + H
NEMIC-L AMBDACS) v.aodt ()

A~B BHOPRT:100-120¥~ 20A
A-B DFEN :200-240¥~ 1DA
50 ¢ 50 HZ

INPYT]

*2
A-B SHORT
(100VALY

x3 \
A-B OPEN
(200VAC)

Ground 747

I
[
[
|

x2 Please use the insulated
short piece attached.

x3 When the units i5 used with
200/300VDC, open terminal A and B.

[elegele]

AC INPUT
C100/7200VAL)>
Be sure to check 100/200VAC
Input Select Terminals,

When not using the ON/OFF control

L_ OQ [j please short the CNT terminal to the

TOG terminal with the short piece attached.

When not wusing the remote sensing function
pleose connect +S to +output terminal ond

-S to -output terminal with the sensing wire attached.



3 Explanation of Functions
and Precautions

3.1 Input Voltage Switchover

Both input voltage modes,100VAC and 200VAC,
can be used. Switchover between these modes can
be carried out by shorting and opening the
connection between terminal A and B.

Input Voltage Range
A~B Terminals Shorted : 85~132VAC
A~B Terminals Opened : 170~265VAC,
230~330VDC

3.2 Line Filter Ground (ACG Terminal)

The ACG terminal is internally connected to the
line filter ground. When using only one power
supply model, please short the ACG terminal and
FG terminal together using the attached short
piece. When more than one power supply are
being used, the leakage current will increase by
the number of models being used. If this is a
problem, remove the short piece from the ACG
and FG terminals. However, please attach a
noise filter to the input lines.

AC(L)

Lo

Kt O aCG | KO ACG | 1O Aco
|—r0 G

At Noise Filter [
Input_| Mo Fuser

i

3.3 Remote Sensing

This function is used to compensate for the
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voltage drop of the wiring from the output
terminals to the load terminals. Connect the
“+8S” terminal to the “+” outputl terminal, and
the “—8” terminal to the “—” output terminal
with the sensing wires if remote sensing is not
required. The voltage compensation range for a
line drop (voltage drop of the wiring) is shown
below. Further, be sure to use the power supply
below the maximum output power specification.
Please use shielded cable or twisted pair for the
remote sensing cable.
SR20~110:

No more than 10% of the rated output voltage
SR230~660 :

No more than 20% of the rated output voltage

3.4 ON/OFF Control

Using this function allows the user to turn
the output on and off without having to turn the
AC input on and off. Shorting the TOG and CNT
terminal turns the output on, and opening these
terminals turns the output off. When not using
this function, please short the TOG and CNT
terminals with the attached short piece. The
standards for this function are as follows.

1. TTL compatible. The maximum input voltage
to the CNT terminal is 7V and the maximum
allowable reverse voltage is —0.7V. The sink
current of the CNT terminal is 3.5mA.

2. A switch and relay or a transistor can be used
for the ON/OFF switch.

3. This circuit is isolated from the input and
output by a opto coupler and can be controlled
regardless of the output potential (+ or —).
Please connect the TOG terminal to the control
signal’s ground.

The control mode is shown below.

CNT Level vs. TOG Output Condition
Terminal
H (Higher than 2.0V) OFF
L (Lower than 0.8V) ON




35mA  Sink Current

[N

CNTC

TOG O—?

Relay, Transistor,
TTL, etc.

3.5 Output Voltage Range

The output voltage can be adjusted within
the range below by using the V.ADJ trimmer on
the front panel. Turning the trimmer clockwise
will increase the output voltage. Please note that
if the output voltage is increased excessively, the
over voltage protection function may trigger.

SR20~110 : *10%
SR230~660 : +20%
(2V Output Model: —10%~ +20%)

3.6 Over Current Protection
(Delay Shutdown OCP)

In the case of an output overload or output short
continues for the time shown below, the output
will be shut down.

SR20~110 : Approx. 5 seconds
SR230~660 : Approx. 30 seconds

The output will automatically recover if the
overload condition is canceled within this time.
In the case that the output is shut down, the
input must be momentarily removed, and then re-
inputted for the output to recover.

3.7 Over Voltage Protection (OVP)

There is a over voltage protection function built
into these models. When the OVP triggers the
output will be shutdown. The input must be
momentarily removed, and then re-inputted for
the output to recover.

3.8 Over Temperature Protection (OTP)
There is a overtemperature protection
function built into these models. When the

ambient or internal temperature rises abnormally,
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this function will shut down the output. After
shut down, please remove the input and allow to
cool before re-inputting the input. The detection
temperature range for this function is 85°C~95°C.

3.9 Undervoltage Lockout

There is a undervoltage lockout function built
into these models. When the input voltage
becomes less than 65~ 75/130 ~ 150VAC, the
output will be shut down. The output voltage will
automatically recover when the input voltage
recovers.

3.10 Low Output Detection Circuit

There is a low output detection circuit built into
these models. The PF signal will turn “High’
level to indicate the abnormal status when the
output voltage becomes less than 75~ 80% of
rated value caused by the drop or brown out of
the input voltage, or by the OCP (function
operation. The PF signal is insulated by an opto
coupler. It uses the open collector method shown
below.

) P Vee MAX=30V

[e MAX=20mA

> TG

3.11 Fan Alarm Circuit

The forced air cooling types (SR230, 330, 660)
have a built in fan alarm. When the fan rotation
speed slows down, the required air cooling for
heatsinks, etc. will not be attainable. ITowever, if
the fan rotation detection circuit detects a slow
down in the fan rotation, the fan alarm will
output a “L” level signal notifying the user that
the fan needs to be replaced. The fan alarm signal
is isolated by a opto coupler It is a open collector
circuit as shown below.



Ves MAX=30V
Ic MAX=20mA

J——{)FAN

ALM

) TOG

Rocation Speed Dectin
SRe30 3700rpm
SR330,660 1700rpm

In the case that the fan alarm signal is outputted,
please replace the fan unit within three days. If
the fan rotation drops below the standard rotation
circuit. If the thermal protection triggers, the
output will be shut down. In order for the output
to recover, the input must be shut off and the unit
be allowed to cool down before reapplying the
input.

When replacing the fan without using this
function, please use the following curve as a guide
for when to change the fan. Please contact
NEMIC-LAMBDA for the replacement of the fan.

20 f---

LER B R

~
~—
w

~N

50 100
AEAx (T)

3.12 Parallel Operation

There is a current balancing function built in to
these models. Either of the operations modes
shown below are possible. By the current balance
function the paralleled models monitor each other
’s output current to keep the balance of current
equal between the paralleled models. When
connecting the power supplies PC terminals,
please do not twist these wires. Further, please
make these lines of even length and as short as
possible.
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(A) To Increase the Output Current

1. Please adjust the output voltage of each
power supply to be the same.

2. Please use the same type of wires for all load
lines.

3. Please use with an output current of less
than 80% of rated output current for all
paralleled models.

Power Supply

© ——()
Load
[PC] O ©
[PC] ®
Cr

(B) To Use as a Backup Power Supply

1. Set the power supply voltage higher by the
amount of forward voltage drop of the diode.

2. Please use within the specifications for
output voltage and output current.

Output Power(W)=(Vo+Vfixlo

Power Supply

¥£ lo
O +®
>\/o+\/F \/o< Load
Ao © O
- ol w
Vo+Vf

©

3.13 Series Operation

For series operation, ecither of the modes of
operation shown below arc possiblc. In the case
of method (A), please connect diodes as shown to
prevent the reverse voltage application. Further,
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please use bypass diodes that can withstand the  Connection Method
output voltage of each power supply and can hold
the forward current of the load.

+S

Method (A) + QUTRU
Power
Supply

0~2oV

PV

Output
Terminal
@
Po

Output Voltage Linearity

@

Nominal

DLAi:DLAt 'AA_A‘__:;;;;;ﬂ
Method (B) E

Output
Terminal
O]
P

1

Power
Supply

o HutputV)

®_
© ©

@

Lcad

Uutput
Terminal

0 4.6V ~0D3V

External Voltage

Output Voltage Derating

Output
Terminal
Load

Nominal
Output

w
p—
-

Output Voltage External Control
(option) Lower Limit
Output Voltoge

The 12V and 24V output models for the entire Range Value

series have this option available. The output
voltage can be varied by applying an external
voltage (0~5V) to the “PV” and “-S” (or PVGND) 05V =

terminals. ' i

Output(\Vv)

Load Current

10



Please be aware that if an external voltage is not
applied, there will be no output. When this
function is being used, the PF signal will be kept at
“L” level. Please note that if the above connection
method is attempted with the standard models

3.15 Sequence Chart
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internal components could breakdown. Further,
this function cannot be used at full load. When this
function is to be used, please contact NEMIC-
LAMBDA.

Input j I—/
Voltage

Remote

ON/OFF

L L

PF Detection
Value 7D~B0%(x3) g

OVP Set(x4>  [CP Set(x4)
e

H
Voltage L

y
PF

L

|

x2 Fan H

Alarm
Lo
Lo z Lo
=z D 0 [ z
] i} i
w v o
+> + Jrat + +
> o) > >
a £ S a a >
< [ 0 C C

0

(k1) level : 2VEH=5.25V
OV=L=0.8V
(*¥2) Only SR230,SR330, and SR660

-

L C L s :
L =z = [ =z 5 %g
3 [ S (&) = g S
+ T + + b *‘8
> > + > >
a a “s a a oL
c < oo < < & ¥O
S = 5 = = o >
S S ¢ Oo
0 LA 3
~ > \D
) (;(J *
5 <

(*3) PF Monitor Setting : 70~80% of the output voltage
(*4) OVP,0CP Set Value : Please refer to each specifications.
(*k5) After the OCP condition is cleared,the input must be reapplied in order for the output to

recover.

(*k6) The output will be shutdown due to excessive internal temperature rise.

4 Inrush Current

This series is provided with a built in inrush

current limiting circuit. However, when using
multiple power supplies, please select the input
switch, fuse, etc. carefully.

11
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(Input:200VAC, Input Phase Angle:90 degrees,
Load:100%, Ambient Temp:25 degrees)
SR20 SR230
‘ .i i Al s
vy M | W T
SA/DIV  20mS/DiV M 10A/Div  20mS/Div
SR35 SR330
4idlasalal,
=\t~ anma Y 1)
HHHHH

SA/Div  20mS/Div

I0A/Div  20mS/Div

SR60

SRE60

.ﬂ_
-
-

A |

I0A/Div 20mS/Div

{0A/Div  20mS/Div

SRI 10

VAV

I0A/Div  20mS/Div

12



5 Isolation/Withstand Voltage
Test Method

5.1 Isolation Test

The isolation resistance is more than 100MQ at
500VDC when (ested with a DC isolation (ester
between the output and the chassis. Note when
testing, some isolation testers can produce a high
pulse when the applied voltage is varied. Ensure
that the tester is fully discharged after the test.

ACLD PJI-1
ACIND PJSIAM
A +
B -
+S
-S

Isolation ACG
Tester T0G
r FG

CNT

5.2 Withstand Voltage

This series is designed to withstand 2.5kVAC
between the input and the chassis, and 3.75kVAC
between the input and output for 1 minute. In
the case that the withstand voltage is tested in
the incoming goods test, etc., please set the limit
of the withstand voltage test equipment to 20mA.
Further, for output to chassis, 500VAC for 1
minute (Current Limit Value: 100mA). The
applied voltage must be increased gradually from
zero to the testing value, and then decreased
gradually at shut down. Especially stay away
from use of a timer, where a pulse of several
times the applied voltage can be generated. This
could cause damage to the model.
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Input~Chassis (solid line)
Input~Output (dotted line)

ACCLY PJ1-1
ACND PJ;—M
A +
r— = B _

+S
O e 4
P g 2

Withstand CNT
Voltage |
Tester |

|

\
\
|
|
1

¥ Open ACG and FG terminals, when tested
between the input and output.

Output~Chassis
ACLY PJ1-1
ACIND PJIS—ll
A +
B _
+S
-S

Withstand ACO TOG
Voltage FG
Tester CNT

13



6

SR20~SR110

When mounting the power supply inside an
apparatus, we recommend method (A) below.
However, method (B) and (C) and (D) are also
possible. Please do not use installation method
(E), where the PC board will be on the top side
and heat will be trapped at the top.

Mounting Directions

NEMIC-LAMBDA
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SR230,SR330,SR660

When mounting the power supply inside an
apparatus, we recommend method (A) below.
However, method (B) and (C) are also possible.

(A Standord (B>

Mc{)—u;t]ing :D D
(5 ) H o . O+
o 0 '
D D ]

4> Stoandard (B> >
Mounting
[ !
[eejele]
a o
[=]=}
E:I N
| bttt ——" | ™
i 4 Z N
77 7
4o}
®
Yoo rimmi o e——PC B
~yn
N AN
ogoioo (A LSAKEL
[O000
|
™ Not possible

X This is the output derating for convection
cooling. Please consider the natural flow of air
so that heat does not get trapped around the
power supply.

When lining up more than one model, please
make sure that there is a spacing of 15mm or
more between each model.

More than 15mm

H

N\

‘Q Air Flow u ;J :l
t f | I

Pleose provide Punching, etc. to allow air to pass.

Please make the insertion length of the
attachment screw into the inside of the power
supply less than 6mm.

% The recommend torque is 5.0Kg * cm.

14

Standard mounting Is with
the bottom side down in
an upright position

Possible side by side mounting

o O
[/

X Please make the insertion length of the
attachment screw into the inside of the power
supply less than 6mm.

The recommend torque is 13.0Kg - cm.

O

/

\l:}l:

This power supply has ventilating holes on the
front, back, and top panels. Please keep these
three areas as open as possible.

A1 Ventilation Holes
! | On Top Side

Ventilation E 3
E i Front

<o P Side
.
(Side View>
# L - %

Space S0m/m Space 50m/m



7  Wiring Method

® By keeping the output load lines and ON/OFF
control line separate from the input lines, and
twisting all line pairs separately the
susceptibility to mnoise can be greatly
improved.

@® Make all lines as thick and short as possible.

@ Noise can be eliminated by attaching a small
capacitor to the load terminals.

® For safety and EMI considerations please
connect the FG terminal to the mounting set
ground terminal.

® The recommended torque for the terminal
piece is 13.0kg * cm.
Further, the recommended torque for the
output terminal is 110.0kg * cm.

8 External Fuse Rating

In the case that an external fuse is going to be
used, please refer to the chart below in selecting
the fuse. Please stay away from fast blow fuse.

Model Fuse (Nominal Current)
SR20 2A
SR35 3A
SR60 4A
SR110 6A
SR230 10A
SR330 10A
SR660 20A

15
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