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Product. SMPS Date. 2008.12.09
Model. CSF100-DW Rev. A
Customer. Standard Page. 1
No| Date. Rev.
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SPECIFICATIONS

Product. SMPS Date. 2008.12.09
Model. CSF100-BDW |Rev. A
Customer. | STANDARD |Page. 1/2
MODEL/CHANNEL | Unit. CHL = CH2 - -
INPUT Vo|tage s Frequency [V] AC100-120/200~240V(AC85~132/180~264V),50/60Hz(47-63)orDC240~370V(Auto-Selectable)
Current 110V [4] 2.4, lo = 100%
Typ. 220V 1.4, lo = 100%
Efficiency 110v
[%1 75
Typ. 220V
Power factor 110V -
Typ. 220V ) -
Inrush Current 110V [4] 20 ( Ta=25 , Cold Start )
Typ. 220V 40 ( Ta=25 , Cold Start )
Leakage Current 110V 0.35
[mA]
Typ. 220V 0.75
OUTPUT [Norminal Voltage (N 5.0 12.0 - -
Setting Voltage Range (N 4.95  5.05 11.76 ~— 12.24 - -
current [A] 1.0~ 10.0 4.0 - -
Line Regulations [mV] 25 60 - -
Load Regulations [mV] 50 120 - -
Cross Regulations [mV] 50 120 - -
Temperature Drift [mV] 75 180 - -
Ripple Max. [mV] 80 120 - -
Ripple & Noise Max. [mv] 120 150 - -
Turn-on Time Typ. [ms] 500 Max (AC IN 100V, 10=100%)
Hold-up Time Typ. [ms] 17 typ (AC IN 100V, 10=100%)
Function |Over Voltage Protection (N Works at 115 = 140% of rating (CH1)
Over Current Protection [A] Works at over 110% of rating and recovers automatically
Remote ON.OFF - - - - -
Remote Sensing - - - - -
Power Fail Signal - - - - -
Parallel/Series Operation - - - - -
Cooling / O.T.P - - - - -
Electrical | (1) Input - Output - AC 3.0KV 1min, cut-off: 20mA / DC 500V 100
Isolation | (2) Input - F.G - AC 2.0KV 1min, cut-off: 20mA / DC 500V 100
(3) Output - F.G - AC 0.5KV 1min, cut-off:100mA / DC 500V 100
Environment |Operating temp. & Humidity - - 10~ 50 (Required Derating), 20  90% RH (Non Condensing)
Storage temp. & Humidity - -20 75 , 20 90% RH (Non Condensing)
Vibration - 10 55Hz at 1G 3minutes period, 30minutes along X,Y and Z axis
Dimensior|Size(WxHxD) / Weight mm /g 82 * 45 * 175(190) / 560
Safety - - -
Emission [Conducted Emission - -

BR - 01 ("2005, 6, 1) REV-1



SPECIFICATIONS

Product. SMPS Date. 2008.12.09
Model. CSF100-BHW |Rev. A
Customer. | STANDARD |Page. 2/2
MODEL/CHANNEL | Unit. CHL = CH2 - -
INPUT Vo|tage s Frequency [V] AC100-120/200~240V(AC85~132/180~264V),50/60Hz(47-63)orDC240~370V(Auto-Selectable)
Current 110V [4] 2.4, lo = 100%
Typ. 220V 1.4, lo = 100%
Efficiency 110v
[%1 75
Typ. 220V
Power factor 110V -
Typ. 220V ) -
Inrush Current 110V [4] 20 ( Ta=25 , Cold Start )
Typ. 220V 40 ( Ta=25 , Cold Start )
Leakage Current 110V 0.35
[mA]
Typ. 220V 0.75
OUTPUT [Norminal Voltage (N 5.0 24 - -
Setting Voltage Range (N 4.95  5.05 21.6 ~ 24.24 - -
current [A] 1.0~ 10.0 2.0 - -
Line Regulations [mV] 25 120 - -
Load Regulations [mV] 50 240 - -
Cross Regulations [mVv] 50 240 - -
Temperature Drift [mV] 75 360 - -
Ripple Max. [mVv] 80 120 - -
Ripple & Noise Max. [mv] 120 150 - -
Turn-on Time Typ. [ms] 500 Max (AC IN 100V, 10=100%)
Hold-up Time Typ. [ms] 17 typ (AC IN 100V, 10=100%)
Function |Over Voltage Protection (N Works at 115 = 140% of rating (CH1)
Over Current Protection [A] Works at over 110% of rating and recovers automatically
Remote ON.OFF - - - - -
Remote Sensing - - - - -
Power Fail Signal - - - - -
Parallel/Series Operation - - - - -
Cooling / O.T.P - - - - -
Electrical | (1) Input - Output - AC 3.0KV 1min, cut-off: 20mA / DC 500V 100
Isolation | (2) Input - F.G - AC 2.0KV 1min, cut-off: 20mA / DC 500V 100
(3) Output - F.G - AC 0.5KV 1min, cut-off:100mA / DC 500V 100
Environment |Operating temp. & Humidity - - 10~ 50 (Required Derating), 20  90% RH (Non Condensing)
Storage temp. & Humidity - -20 75 , 20 90% RH (Non Condensing)
Vibration - 10 55Hz at 1G 3minutes period, 30minutes along X,Y and Z axis
Dimensior|Size(WxHxD) / Weight mm /g 82 * 45 * 175(190) / 560
Safety - - -
Emission [Conducted Emission - -

BR - 01 ("2005, 6, 1) REV-1



User's guide

1. BLOCK DIAGRAM

INPUT
(AC110/220V)

L o—ood LI INRUSH ] H VI(+)
N O [NE FILTERL | CURRENT || SreuT A,AJ€gv§Efg2§0Rgng7 " %. RECTIFIER o O:%PUT
FG Q##A#l##J Vi)

é[ T
1 . 0 v2(+)
I % 3§%ED§R CH2 QUTPUT
0 V2(-)
OVERLOAD -
DETECT -
CONTROL :@ § @:ERROR AMP,
CIRCUIT
1] b2
2. Terminal Connection
Mark Pin Connection Function
N ACN SMPS AC Terminal
L AC L SMPS AC Terminal (FUSE IN LINE)
F.G Frame ground SMPS AC , CASE
-V2 DC Output (-) DC (-) Terminal (CH2)
+V2 DC Output (+) DC (+) Terminal (CH2)
-V1 DC Output (-) DC (-) Terminal (CH1)
+V1 DC Output (+) DC (+) Terminal (CH1)
3. Function
3-1. (Adjustable output voltage range)
o +5%
.(CH1 )
3-2. O.C.P (Over Current Protection)
o] 110%
SMPS
(OCP )
o short
3-3. O.V.P (Over Voltage Protection)
o] 115% SMPS
.(CH2 OVP
o AC 3 .
) A/S



User's guide

4. (Mounting method)

Air flow

Air flow

oo

s S

Provide punching, etc.
Sheet Metal to allow air to pass.

(1) MOUNT A (2) MOUNT B

Fig 1. Fig 2.

5. Output derating curve

5-1. (Mount A, Mount B) TOP CASE
Output derating curve

5-2. Output derating curve (Mount A with top case, Convection cooling)



User's guide

CASE TOP/BOTTOM
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User's guide

7.

8. ORDERING INFORMATION

CSF100-BDW-[1]

L Option
- None : Bottom, Top case included
-B : Bottom case only included

Output voltage combination
Total output wattage
Series Name




CSF100W Dual Output
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OINPUT ()

o Input Voltage ( ): AC( ) (110VAC, 220VAC ) DC( )
(5vDC, 12VvDC )

o Input Current ( ) :
o Input Wattage ( ) : SMPS
o Input Frequency ( ) : AC( ) 50Hz, 60Hz( 60Hz)

o Input Efficiency ( ) :

o Inrush Current ( ) :

0 Leakage Current ( ) : 1 Capacitor

o Power Factor ( ) :

COOUTPUT ()

o Output Voltage ( ) : DC( )
0 Output Current ( ) : DC( )
o Output Wattage ( ) : SMPS DC ( X )
o Line Regulation ( ) : (AC DC)
DC( )

0 Load Regulation ( ): min—~100% DC(
0 Cross Regulation ( ) : SMPS min~100%

DC( )
0 Temperature Drift ( ) : SMPS DC( )
0 Ripple & Noise ( ): DC( )
0 Turn on Time ( ) : DC( ) 90%
0 Hold up Time ( ) : DC( ) 90%

11



COFUNCTION ()

0 Over Current Protection (OCP, ) : SMPS
SMPS

0 Over Voltage Protection (OVP, ) : SMPS DC( )
SMPS DC( )

o0 Over Temperature Protection (OTP, ) : SMPS

0 Remote ON/OFF (RC or CNT, ) : SMPS ON/OFF

0 Remote Sensing (+S, -S, ) : SMPS

0 Load Detect (LD, ) : ,

0 Adjustable Output Voltage (VR, ) : SMPS
TRM

o Power Fail Signal (P.F, )
1) P.F
2) P.F : SMPS

o Low Voltage alarm (LV alarm, ) : SMPS

o Power alarm (PR alarm, ) : SMPS AC , FAN

. (P.F, LV alarm, FAN alarm )

o Parallel / Series Operation ( / ) : SMPS

o Voltage Balance (VB, ) :

o Current Balance (CB, PC ) :

o0 Frame Gnd(FG), AC Gnd(ACG) : Frame Ground, AC Ground

12



O ELECTRICAL ISOLATION ( )

o Electrically Isolated Input-Output ( - ) : AC( )
DC( )

o Electrically Isolated Input-Case, FG ( - . ) : AC(

o Electrically Isolated Output-Case, FG ( - , ): DC(

1 ENVIRONMENT ( )

0 Operating Temp and Humidity ( & ) : SMPS

0 Storage Temp and Humidity ( & ) : SMPS ,

o Vibration ( ) : SMPS

O ETC ( )
o Safety ( ) :
o Safety Regulation ( ) :

o Line Conducted RF Voltage ( ) :

13
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Evaluation data

1. CSF100-BDW

1-1

1-2.

. Input characteristics
. Inrush Current Characteristics
. Inrush Current & Efficiency characteristics

Output characteristics

. Line & Load Regulation Characteristics

. Dynamic Load Response Characteristics
. Ripple & Noise Characteristics

. Turn on Time Characteristics

. Hold up Time Characteristics

. Over Current Protection Characteristics
. Over Voltage Protection Characteristics

2. CSF100-BHW
2-1. Input characteristics

. Inrush Current Characteristics
. Inrush Current & Efficiency characteristics

2-2. Output characteristics

. Line & Load Regulation Characteristics

. Dynamic Load Response Characteristics
. Ripple & Noise Characteristics

. Turn on Time Characteristics

. Hold up Time Characteristics

. Over Current Protection Characteristics
. Over Voltage Protection Characteristics



1-1. CSF100-BDW Input characteristics

(1) Oscilloscope : WAVEPRO 7000 (LeCroy)
CH2 : ADP305 (High voltage differential probe)
CH3 : AP015 (Current probe)

(1) Inrush current characteristics (110V)

CH1 R T CH2
10=100% LT TR I T ¥ 200v/div
(CH=10A) | B 20ms/div
Vin = 110V ruh =
21.6[A] _
CH2 e e CH3
16=100% o ' 10A/div

(CH=4A) m G P — 20ms/div

(2) Inrush current characteristics (220V)

CH1 CH2

10=100% ; 200V/div
(CH=10A) | _ ' R ¥ 20ms/div
vin = 220V ush
41.0[A]
CH2 CH3
10=100% | I ' 10A/div
(CH=4A) = 20ms/div

B =

(3) Inrush current & Efficiency characteristics

Condition Ta : 25

Input Voltage
85V 110V 132v 170V 220V 264V
Load
— N\ Input

l0=Min% P 0.14 0.13 0.13 0.08 0.06 0.06
(CH1=1A Current[A]

CH2=0A) Efficiency[%] - - - - - -
10=50% Input Current[A] 1.12 0.93 0.82 0.59 0.49 0.44
(CH1=5A,

CH2=2A) Efficiency[%] 75.9 75 72.9 78.6 76 73.6
10=100% Input Current[A] 2.16 1.74 1.52 1.18 0.98 0.86
(CH1=10A,

CH2=4A) Efficiency[%] 77.1 78.5 78.2 81.5 80.6 79.6




1-2. CSF100-BDW Output characteristics

(1) Digital Multimeter : FLUKE 189 MULTIMETER

(1) Line & Load Regulation Characteristics

Condition Ta : 25

Input Voltage

Load 85V 110V 132V 170V 220V 264V | Line Regulation [mV]

lo=Min% CH1 | 5004 | 5004 | 5004 | 5.004 | 5.004 | 5.004 0
(CH1=1A, CH2=0A) | cH2 | 12.088 | 12.085 | 12.084 | 12.083 | 12.081 | 12.081 7
10=50% CH1 | 5000 | 4.999 | 4.998 | 5.000 | 4.999 | 4.998 2
(CH1=5A, CH2=2A) | cH2 | 12.085 | 12.083 | 12.081 | 12.081 | 12.079 | 12.079 6
lo=100% CHL | 4.995 | 4.994 | 4.993 | 4.995 | 4.994 | 4.992 3
(CH1=10A, CH2=4A) | cpo | 12.083 | 12.081 | 12.079 | 12.079 | 12.078 | 12.077 6
CH1 9 10 11 9 10 12 -

Load Regulation [mV]
CH2 5 4 5 4 3 4 -




1-3. CSF100-BDW Output characteristics

(1) Oscilloscope :

WAVEPRO 7000 (LeCroy)

CH2 : PPOO5A (Passive Voltage probe)
CH3 : AP015 (Current probe)

(1) Dynamic Load Response Characteristics(100Hz)

H k CH2
CH1 cHl R | BN i 50mv/div
+Vp=38[mV] i
10=10% « 100% 5ms/div
(0.76%) L i | SR TR P
Vin = 220V }
CH2 — CH3
-Vp=32.5[mV] i
10=100% — = s 5A/div
(0.65%) : 3 )
E' e g 5ms/div
CH1 CH2
CH1 200mV/div
+Vp=29[mV] )
10=10% 5ms/div
(0.58%)
Vin = 220V
CH2 R RO B | CH3
—Vp=33.5[mV] i
10=0% -~ 100% i n r 5A/div
(0.67%) - S _
EE g g 7| 5ms/div
(2) Dynamic Load Response Characteristics(1KHz)
CH2 g | | e e Jr——= CH2
CH1 o= e = e = 50mV/div
+Vp=172[mV] )
10=10% -~ 100% (1.43%) 500us/div
Vin = 220V e 1 =
CH2 V=356[mV] — e — CH3
Vo= m
10=100% P g e 5A/div
(2.97%) ’ | .
m‘ S 500us/div
CH2 ; chz
CH1 o = e 200mV/div
+Vp=102[mV] )
10=10% (0.85%) 500us/div
Vin = 220V R
CH2 . =R g " RO i, N i, S CH3
—Vpk:82[mv] .
10=0%  100% — 5A/div
(0.68%) ! .
o e ) 500us/div




1-4. CSF100-BDW Output characteristics

(1) Oscilloscope : WAVEPRO 7000 (LeCroy)

CH1 : PPO0O7-WS (Passive Voltage probe)
CH2 : PPOO5A (Passive Voltage probe)
CH3 : ADP305 (High voltage differential probe)
CH4 : BNC Cable, Band Width : 200MHz

(1) Ripple & Noise characteristics

CH1
l0=100% | |
(CH=10A) CH1 AL ALY ﬂ . i CH4
Vin = 220V Ripple&NOISE 20mV/div
CH2 1 38.2/62[mV] 5us/div
10=100% { S
(CH=4A) - i Tt
CH1
10=100%
(CH=10A) CH2 ey ey . CH4
Vin = 220V Ripple&NOISE 20mV/div
CH2 1 17.8/37[mV] Sus/div
10=100% |
(CH=4A) m e =
(2) Turn on time characteristics
CH1
CH1 CH1 2V/div
10=100% Turn on time e il NIRRT
(CH=10A) | = 626.2[ms] CH2
Vin = 85V 10v/div
CH2 CH2 o j
10=100% Turn on time — P — CH3
(CH=4A) = 623[ms] EEE S 200V/div
= 100ms/div( )
(3) Hold up time characteristics
CH1
CH1 CH1 2V/div
10=100% Hold up time ! _1_ i .m'l'
(CH=10A) = 10.8[ms] CH2
Vin = 85V i 4 10v/div
CH2 CH2 ’ .
10=100% Hold up time — - — CH3
(CH=4A) = 14.4[ms] “‘ g et 200V/div
o . : 50ms/div( )




1-5. CSF100-BDW Output characteristics

(1) Oscilloscope : WAVEPRO 7000 (LeCroy)

CH2 : AP015 (Current probe)

CH3 : ADP305 (High voltage differential probe)
(2) Oscilloscope : WAVEPRO 7000 (LeCroy)

CH2 : PPOO5A (Passive Voltage probe)

(1) Over Current protection characteristics
BT |
= CH2
chl CH1 4A/di
e v
lo=0%~ e .
OCP= - 1 - 5ms/div
Vin = 220V 15.61[A]
cH2 lour= g CH3
16=100% . | oy .
156.1[%] . = - 1v/div
(CH=4A) - . .
rrk msmes | S
-
CH1 CH2
10=100% " 1.5A/div
(CH=10A) CH2 g 2ms/div
Vin = 220V OCP= 5.75[A] = -
CH2 lour= 144[%] F CH3
lo=0%~ / 2v/div
- b 2ms/div
(2) Over voltage protection characteristics
CH1
CH1 /
10=10% CH2
) OVP = )
Vin = 220V 2V/div
6.64[V] - .
CH2 Vour=132.8[%] 20ms/div
lb=100% | VT UL § S -
E e ]




2-1. CSF100-BHW Input characteristics

(1) Oscilloscope : WAVEPRO 7000 (LeCroy)
CH2 : ADP305 (High voltage differential probe)

CH3 : AP015 (Current probe)

(1) Inrush current characteristics (110V)
1o e e e e =
CH1 noA CH2
10=100% 200V/div
(CH=10A) | B 20ms/div
vin = 110V st =
14.5[A]
CH2 al CH3
10=100% ] S - . 10A/div
s i
(2) Inrush current characteristics (220V)
CH1 : CH2
10=100% 200V/div
(CH=10A) | ~ : 20ms/div
Vin = 220V st
33.5[A]
CH2 CH3
10=100% . - 10A/div
(CHZZA) EE s I ZOmS/dIV
i ige®
(3) Inrush current & Efficiency Characteristics
Condition Ta : 25
Input Voltage
P 9 85V 110V 132v 170V 220V 264V
Load
Input
i 0.15 0.13 0.13 0.07 0.05 0.06
lo=Min% Current[A]
(CH1=1A, CH2=0A) Efficiency[%] _ _ _ _ _ _
Input
P 1.12 0.95 0.83 0.61 0.52 0.45
10=50% Current[A]
(CHI=5A, CH2=1A) | Etficiency[%] 76 74.5 72 78.5 75.3 71.8
Input
100 P 2.19 1.79 1.57 1.19 0.99 0.86
10=100% Current[A]
(CHI=10A, CH2=2A) etticiency[%] 78.4 79.1 78.4 82 81.2 79.6




2-2. CSF100-BHW Output characteristics

(1) Digital Multimeter : FLUKE 189 MULTIMETER

(1) Line & Load Regulation Characteristics

Condition Ta : 25

Input Voltage

Load 85V 110V 132V 170V 220V 264V | Line Regulation [mV]

lo=Min% CH1 | 5.003 | 5003 | 5003 | 5.003 | 5.002 | 5.002 1
(CH1=1A, CH2=0A) | CcH2 | 24.128 | 24.126 | 24.125 | 24.124 | 24.123 | 24.122 6
10=50% CH1 | 4.998 | 4.998 | 4.997 | 4.998 | 4.997 | 4.99 2
(CH1=5A, CH2=1A) | cH2 | 24.126 | 24.125 | 24.123 | 24.122 | 24.122 | 24.121 5
lo=100% CHL | 4.994 | 4992 | 4.991 | 4.993 | 4.992 | 4.991 3
(CH1=10A, CH2=2A) | cHo | 24.125 | 24.124 | 24.122 | 24.122 | 24.120 | 24.120 5
CH1 9 11 12 10 10 11 -

Load Regulation [mV]
CH2 3 7 3 2 3 2 -




2-3. CSF100-BHW Output characteristics

(1) Oscilloscope : WAVEPRO 7000 (LeCroy)
CH2 : PPOO5A (Passive Voltage probe)
CH3 : AP015 (Current probe)

(1) Dynamic Load Response Characteristics(100Hz)

CH2
CH1 o Ny -.,"h- " ;
CH1 s - o 50mV/div
+Vp=51[mV] _
10=10% ~ 100% 5ms/div
. (0.98%) PR —
Vin = 220V
CH2 CH3
~Vp=52.5[mV] _
10=100% —r = = 5A/div
(0.95%) - st .
‘- —_— e
CH2
CH2 b s g — . ]
CH1 e e e T | 200mVv/div
+Vp= 104[mV] .
10=10% 5ms/div
. (0.44%)
Vin = 220V
T —_— — e e
~Vp= 120[mV] ,
10=0% ~ 100% — 2A/div
(0.5%) T . .
-- —_— e
(2) Dynamic Load Response Characteristics(1KHz)
CHL CH2
P e B e T e B b ;
CH1 1 1 50mV/div
+Vpk: 38[mV] J— j— j— I'— l_ '
10=10% -~ 100% (0.74%) 500us/div
Vin = 220V R 1 R F
CH2 [ - - I"'-— l"lu—l "h—.- 1 CH3
~Vp= 36[mV] ,
10=100% — = = 5A/div
(0.74%) - s .
E- g e 500us/div
CH2
CH2 .
CH1 Y 53[mV] 50mV/div
= m
1o=10% P 500us/div
. (0.22%)
CH2 CH3
~Vp= 57[mV] ,
10=0% ~ 100% — = = : - 1A/div
(0.24%) = . .
500us/div




2-4. CSF100-BHW Output characteristics

(1) Oscilloscope : WAVEPRO 7000 (LeCroy)

CH1
CH2 :
CH3
CH4 :

: PPO07-WS (Passive Voltage probe)
PPOO5A (Passive Voltage probe)
: ADP305 (High voltage differential probe)
BNC Cable, Band Width : 200MHz

(1) Ripp

le & Noise c

haracteristics

CH1
10=100%
(CH=10A) CH1 WL . 1' CH4
Vin = 220V Ripple&NOISE 20mV/div
CH2 1 42.6/62[mV] 5us/div
10=100% E
(CH=2A) = = B
CH1
10=100% | | | |
(CH:].OA) CH2 - S e [ gy = - CH4
Vin = 220V Ripple&NOISE 20mV/div
CH2 1 18/47[mV] Sus/div
l0=100% e -
(CH=2A) = i e
(2) Turn on time characteristics
CH1
CH1 CHL | | fassiiiaii L 2v/div
10=100% Turn on time RLLLMRLALLELLLLLLEL LLLLLLLLLL T m
(CH=10A) | = 613.6[ms] CH2
Vin = 85V 20V/div
CH2 CH2 - |
10=100% Turn on time L - : CH3
CH=2A = 620.2 E = Ty e 200V/di
e R = = e |
T S— — ms/div
(3) Hold up time characteristics
CH1
CH1 CH1 |  fiéxiilk TTT 2v/div
10=100% Hold up time AARNRNRRERLL
(CH=10A) = 14.2[ms] CH2
Vin = 85V 20V/div
CH2 CH2 ==
10=100% Hold up time e = ; CH4
CH=2A = 16.6 = . - — 200V/di
e R | = s ¥

50ms/div(

)




2-5. CSF100-BHW Output characteristics

(1) Oscilloscope : WAVEPRO 7000 (LeCroy)

CH2 : AP015 (Current probe)

CH3 : ADP305 (High voltage differential probe)
(2) Oscilloscope : WAVEPRO 7000 (LeCroy)

CH2 : PPOO5A (Passive Voltage probe)

(1) Over Current protection characteristics

CH2
cH1 CH1 5A/di
- " v
l0=0%~ st
o7 OCP=15.08[A] - l_ o 5ms/div
Vin = 220V 1
cH2 | : CH3
16=100% o - .
=150.8[%] . h = 1v/div
(CH=2A) . 2 .
rEE = ST
-
CH2
CH1 .
CH2 0.5A/div
10=100% .
OCP=2.79[A] 5ms/div
_ (CH=10A) - rj' o
Vin = 220V o
| CH3
CH2 ouT -
=139.5[%] 5v/div
lo=0%~ .
- —t 5ms/div
(2) Over voltage protection characteristics
1 e e e e =
CH1
10=10% CH1
CH1
_ OVP = _
Vin = 220V 2V/div
CH2 6.74[V] _
20ms/div
10=100% Vour = 135[%]
(CH=2A) 3






