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1. Description

Features Advantages
® Closed loop (compensated) current transducer ® High accuracy
® \oltage output ® High overload capability
® Insulation voltage for 5 kVAC ® High insulation capability
® Single supply voltage ® High separation ability
® PCB mounting. ® Low temperature drift
® Degauss and test functions
Applications
® Residual current measurement ;‘;fp;:‘ppm"ed
® | eakage current measurement in PV inverters é ! Regular Production
® First human contact protection of PV arrays i ® Surveillance
® Failure detection in power sources TUVRheinland
® Leakage current detection in stacked DC or AC sources |} -_ERT'F'ED el
® Communication power.
® Single phase or three phase nominal current (DC or AC)
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2. Absolute parameter: SFG-P/N
Absolute maximum ratings
Parameter Symbol Unit Value
Maximum Supply voltage VC max \Y, 7
Maximum Primary conductor temperature Ts max 110
Maximum overload capability (100 us, 500 A/us) Tp max A 3300
Ratings
Parameter Symbol Unit Value
Primary involved potential V AC/DC 600
Max surrounding air temperature Ta C 105
Secondary supply voltage Uc vV DC 5
Output voltage Vout \% Oto5
Isolation parameters
Parameter Symbol Unit Value Remark
RMS volt for AC
voltage ?r v KV 5
test 50 Hz/1 min
Impulse withstand voltage
Vw kv 10.1
1.2/50 s
) ) Shortest distance through
Clearance distance (pri. —sec.) dci mm 11 air
. . Shortest path along
Creepage distance (pri. —sec.) dcp mm 11 i
device body
Comparative tracking index CTI \Y 600
Reinforced insulation,
Application example - \ 600 CAT lll, PD2 non uniform
field
Application example v 1000 Basic insulation, CAT I,
PP P PD2 non uniform field
Environmental and mechanical characteristics
Parameter Symbol Unit Min Typ Max Comment
Ambient operating temperature Ta -40 105
Ambient storage temperature Ts -40 105
Mass m g 50
standard EN 50178, IEC 61010, UL 508
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3. Absolute parameter: SFG-P/P1
Absolute maximum ratings
Parameter Symbol Unit Value
Maximum Supply voltage VC max Vv 7
Maximum Primary conductor temperature Ts max 110
Maximum overload capability (100 us, 500 A/us) Tp max A 3300
Maxi Volt bet test windi d
aximum ? age between test winding an Vi vV 35
secondary pins
Maximum Current of test winding IT max mA 300
Ratings
Parameter Symbol Unit Value
Primary involved potential V AC/DC 1000
Primary current @ Tamax=105°C Ip A 150
Primary current @ Tamax=85C Ip A 185
Secondary supply voltage Uc vV DC 5
Output voltage Vout \ Oto5
Isolation parameters
Parameter Symbol Unit Value Remark
RMS voltage for AC Vg kV 4 test 50 Hz/1 min
Impulse withstand voltage Vi KV 10.1 1.2/50ps
Clearance distance (pri. —pri.) dci mm 9.4 Shortest distance through air
. . . Shortest path along device
Creepage distance (pri. — pri.) dcp mm 12.9
body
) ) When mounted on PCB with
Clearance distance (pri. —sec.) dci mm 9.4
recommended layout
When mounted on PCB with
Creepage distance (pri. —sec.) dcp mm 12.4 ) W
recommended layout
Comparative tracking index CTI Vv 600
Application example v 600 CAT IlI, Reinforced insulation, non
PP P PD2 uniform field
Application example v 1500 CAT Ill, | Basic insulation, non uniform
PP P PD2 field
Environmental and mechanical characteristics
Parameter Symbol Unit Min Typ Max Comment
Ambient operating temperature Ta -40 105
Ambient storage temperature Ts -40 105
Mass m g 150
standard EN 50178, IEC 61010, UL 508
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4. Absolute parameter: SFG-P/P2
Absolute maximum ratings
Parameter Symbol Unit Value
Maximum Supply voltage VC max \Y, 7
Maximum Primary conductor temperature Ts max 110
Maximum overload capability (100 us, 500 A/us) Tp max A 3300
Ratings
Parameter Symbol Unit Value
Primary involved potential V AC/DC 1000
Max surrounding air temperature Ta C 105
Secondary supply voltage Uc vV DC 5
Output voltage Vout \% Oto5
Isolation parameters
Parameter Symbol Unit Value Remark
RMS volt for AC
voltage .or v KV 4
test 50Hz/1 min
Impulse withstand voltage
Vw kv 10.1
1.2/50us
Clearance distance (pri. —pri.) dci mm 1.4 Shortest distance through air
Shortest path along device
Creepage distance (pri. — pri.) dcp mm 15.8 P g devi
body
Clearance distance (pri. —sec.) dci mm 10.6 Shortest distance through air
Shortest path along device
Creepage distance (pri. —sec.) dcp mm 13.3 P g cevi
body
Comparative tracking index CTI \Y 600
L 600 CAT lll, | Reinforced insulation, non
Application example - \ i i
PD2 uniform field
o 1000 CAT Ill, | Basic insulation, non uniform
Application example - \ i
PD2 field
Environmental and mechanical characteristics
Parameter Symbol Unit Min Typ Max Comment
Ambient operating temperature Ta -40 105
Ambient storage temperature Ts -40 105
Mass m g 80
standard EN 50178, IEC 61010, UL 508
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5. Electrical data: SFG-0.3P/N
AtTa=25°C,Vc=5V.
Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
mary nom e lon A 0.3
current
Primary residual current,
mary residual e lom A 05 0.5
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output volt ferred to Vi
utput voltage referred to Vrer Vou v 0.7 12 17
(Test current)
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ip =0 Vot Y 2.4 2.5 2.6
Internal reference of
External reference voltage VREF \ 2.3 4 )
Vref |nput = 499 Q
Electrical offset voltage
i Voe mV -96 96
referred to primary
Electrical offset current
i loe mA -24 7 24
referred to primary
Temperature coefficient of VOE m/K of 2.5 V
P TCVoe | ppm/K +570 | PP
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 4
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 | -40°C...105°C
Linearity error € % 0.5 1
RL > 500 kQ,
Reaction time @ 10 % of | tra S 7
@10 % of lean H dildt > 5 Als
Step response time to 90 % of ¢ s 50 RL > 500 kQ,
I r H difdt > 5 Alps
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10 RL > 500 kQ
Accuracy@ len @TA=25C Xos¢ % of Ipn 1.9
Accuracy@ lpn @TA=105C X105¢ % of lpn 3.2
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6. Electrical data: SFG-0.6P/N
AtTa=25°C,Vc=5V.
Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
mary nom e lon A 0.6
current
Primary residual current,
mary residual e lom A | 085 0.85
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output volt ferred to Vi
HIpUL VOTage referred o Vref Vou Y, 04 | 075 | 1.1
(Test current)
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ip =0 Vot Y 2.435 2.5 2.565
Int | ref f
External reference voltage VREF \Y 2.3 4 n e.rna reference o
Vref |nput = 499 Q
Electrical offset voltage
i Voe mV -60 60
referred to primary
Electrical offset current
. loe mA -24 4.2 24
referred to primary
Temperature coefficient of VOE m/K of 2.5 V
P TCVoe | ppm/K +520 | PP
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 2.476
Sensitivity error £ % -0.7 0.5 0.7 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +100 | -40°C...105°C
Linearity error & % 0.4 1.3
RL > 500 kQ,
Reaction time @ 10 % of | tra S 5
@10 % of lean H dildt > 5 Als
Step response time to 90 % of ¢ s 30 RL > 500 kQ,
I r H difdt > 5 Alps
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10 RL > 500 kQ
Accuracy@ len @TA=25C Xos¢ % of Ipn 1.9
Accuracy@ lpn @TA=105C X105¢ % of lpn 3.2
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7. Electrical data: SFG-1.0P/N
AtTa=25°C,Vc=5V.
Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
IpN A 1
current
Primary residual current,
mary residual e lom A 1.7 17
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output volt ferred to Vi
HIpUL VOTage referred o Vref Vou Y, 02 | 035 | 05
(Test current)
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ip = 0 Vot \Y 2.466 2.5 2.534
Internal reference of
External reference voltage VREF \ 2.3 4 )
Vref |nput = 499 Q
Electrical offset voltage
. Voe mV -29 29
referred to primary
Electrical offset current
. loe mA -24 7 24
referred to primary
Temperature coefficient of VOE ppm/K of 2.5V
TCV m/K *£50 | £500
@Ilp=0 oE | PP ~40 ... 105 °C
Theoretical sensitivity Gth VIA 1.2
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 | -40°C...105°C
Linearity error € % 0.5 1
RL > 500 kQ,
Reaction ti 10 % of | tra 7
eaction time @ o Of Iprn us difdt > 5 Alpis
Step response time to 90 % of ¢ s 50 RL > 500 kQ,
len r H difdt > 5 Als
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10 RL > 500 kQ
Accuracy@ len @TA=25C Xos¢ % of Ipn 1.9
Accuracy@ lpn @TA=105C X105¢ % of lpn 3.2
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8.

Electrical data: SFG-1.5P/N

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
imary ! au IpN A 1.5
current
Primary residual current,
i ry idual cu Ion A o 5
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output volt ferred to Vi
utput voltage referred to Vrer Vou Vv 0.12 0.5
(Test current)
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ip = 0 Voff Y 2.471 25 2.529
Internal reference of
External reference voltage VREF \ 2.3 4 )
Vref |nput = 499 Q
Electrical offset voltage
. Voe mV -24 24
referred to primary
Electrical offset current
i loe mA -30 4.2 30
referred to primary
Temperature coefficient of VOE m/K of 2.5 V
P TCVoe | ppm/K +570 | PP
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 0.8
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 | -40°C...105°C
Linearity error € % 0.5 1
RL > 500 kQ,
Reaction time @ 10 % of | tr s 5
ion time @ 10 % of lean ; H di/dt > 5 Alus
Step response time to 90 % of ¢ s 50 RL > 500 kQ,
len r H dildt > 5 Als
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10 RL > 500 kQ
Accuracy@ lpN @TA =25C X25ac % of Ipn +1.9
Accuracy@ len @TA=105C X1osc | % of Ipn 3.2
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9. Electrical data: SFG-2.0P/N
AtTa=25°C,Vc=5V.
Parameters Symbol Unit Min Typ Max Remark
Pri inal residual
imary nominal residual rms Ion A 20
current
Primary residual current,
mary residual e lom A 3.0 3.0
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ip =0 Voft \ 2.479 2.5 2.521
Int | ref f
External reference voltage VREF \Y, 2.3 4 n e.rna reference o
Vref|nput = 499 Q
Electrical offset volt
ectrical o s.e voltage Vor Iy 16 16
referred to primary
Electrical offset current
i loe mA -24 7 24
referred to primary
Te t fficient of VOE /Kof 2.5V
emperature coefficient o TCVor | ppm/K 4570 ppm/K o
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 0.66
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 | -40°C...105°C
Linearity error & % 0.5 1
RL > 500 kQ,
Reaction ti 10 % of | tr 5
eaction time @ o Of IprN a VE] difdt > 5 Alps
Step response time to 90 % of ¢ s 50 RL > 500 kQ,
len r H dildt > 5 Als
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 5 RL > 500 kQ
Accuracy@ len @TA=25TC X5 % of Ipn 1.9
Accuracy@ len @TA =105C X1osc | % of Ipn 3.2
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10. Electrical data: SFG-3.0P/N

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
mary nominat resict ln A 3.0
current
Primary residual current,
i ry idual cu Ion A 5 5
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ir = 0 Vot \Y 2.485 2.5 2.515
Int | ref f
External reference voltage VRer \ 23 4 n e.rna reterence o
Vref|nput = 499 Q
Electrical offset volt
ectrical o s.e voltage Vor Iy 10 10
referred to primary
Electrical offset current
i loe mA -24 7 24
referred to primary
Te t fficient of VOE /Kof 2.5V
emperature coefficient o TCVor | ppm/K 4570 ppm/K o
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 0.4
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 | -40°C...105°C
Linearity error & % 0.5 1
RL > 500 kQ,
Reaction time @ 10 % of | tr s 5
ion time @ 10 % of lesn ; H di/dt > 5 Alus
Step response time to 90 % of ¢ s 50 RL > 500 kQ,
len r H dildt > 5 Als
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10 RL > 500 kQ
Accuracy@ len @TA=25TC X5 % of Ipn 1.9
Accuracy@ lrn @TA=105TC X1osc | % of Ipn 3.2
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11. Electrical data: SFG-5.0P/N

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
IpN A 5
current
Primary residual current,
mary resicual ¢ lom A 10 10
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ir = 0 Vot \Y 248 2.5 2.52
Int | ref f
External reference voltage VRer \ 23 4 n e.rna reterence o
Vref |nput = 499 Q
Electrical offset volt
ectrical o s.e voltage Vor Iy 15 15
referred to primary
Electrical offset current
i loe mA -24 7 24
referred to primary
T t fficient of VOE /Kof 2.5V
emperature coefficient o TCVor | ppm/K 4570 ppm/K o
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 0.2
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 | -40°C...105°C
Linearity error & % 0.5 1
RL > 500 kQ,
Reaction time @ 10 % of | tr s 5
ion time @ 10 % of lesn ; H di/dt > 5 Alus
Step response time to 90 % of ¢ s 50 RL > 500 kQ,
len r H dildt > 5 Als
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10 RL > 500 kQ
Accuracy@ len @TA=25TC X5 % of Ipn 1.9
Accuracy@ lrn @TA=105TC X1osc | % of Ipn 3.2
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12. Electrical data: SFG-0.3P/P1

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
mary nom e lon A 0.3
current
Primary residual current,
mary residual e lom A 05 0.5
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output volt ferred to Vi
utput voltage referred to Vrer Vou Vv 0.7 12 17
(Test current)
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ip =0 Vot Y 2.4 2.5 2.6
Internal reference of
External reference voltage VREF \ 2.3 4 )
Vref |nput = 499 Q
Electrical offset voltage
i Voe mV -96 96
referred to primary
Electrical offset current
i loe mA -24 7 24
referred to primary
Temperature coefficient of VOE m/K of 2.5 V
P TCVoe | ppm/K +570 | PP
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 4
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 | -40°C...105°C
Linearity error & % 0.5 1
. RL > 500 kQ,
Number of turns (test winding) Nt 20 )
di/dt > 5 A/us
RL > 500 kQ,
Reaction time @ 10 % of | tr S 7
@10 % of lern ; H dildt > 5 Als
Step response time to 90 % of ¢ s 50 RL > 500 kQ,
lew r H difdt > 5 Als
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vo mV rms 10 RL > 500 kQ
Accuracy@ len @TA=25TC X5 % of Ipn 1.9
Accuracy@ len @TA = 105C X105¢ % of lpn 3.2
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13. Electrical data: SFG-0.6P/P1

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
mary nom e lon A 0.6
current
Primary residual current,
mary residual e lom A | -085 0.85
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output volt ferred to Vi
HIpUL VOTage referred o Vref Vou Y, 04 | 075 | 1.1
(Test current)
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ip =0 Vot Y 2.435 2.5 2.565
Internal reference of
External reference voltage VREF \ 2.3 4 )
Vref |nput = 499 Q
Electrical offset voltage
i Voe mV -60 60
referred to primary
Electrical offset current
i loe mA -24 4.2 24
referred to primary
Temperature coefficient of VOE m/K of 2.5 V
P TCVoe | ppm/K +520 | PP
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 2.476
Sensitivity error £ % -0.7 0.5 0.7 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +100 | -40°C...105°C
Linearity error & % 0.4 1.3
. RL > 500 kQ,
Number of turns (test winding) Nt 20 )
di/dt > 5 A/us
RL > 500 kQ,
Reaction time @ 10 % of | tr S 5
@10 % of lern ; H dildt > 5 Als
St time to 90 % of
ep response time to 6 O ( us 40 RL > 500 kO
lpN
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vo mV rms 10
Accuracy@ len @TA=25TC X5 % of Ipn 1.9
Accuracy@ len @TA = 105C X105¢ % of lpn 3.2
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14. Electrical data: SFG-1.0P/P1

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
IpN A 1
current
Primary residual current,
mary residual e lom A 1.7 17
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output volt ferred to Vi
HIpUL VOTage referred o Vref Vou Y, 02 | 035 | 05
(Test current)
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ip = 0 Vot \Y 2.466 2.5 2.534
Internal reference of
External reference voltage VREF \ 2.3 4 )
Vref |nput = 499 Q
Electrical offset voltage
. Voe mV -29 29
referred to primary
Electrical offset current
i loe mA -24 7 24
referred to primary
Temperature coefficient of VOE ppm/K of 2.5V
TCV m/K *£50 | £500
@Ilp=0 oE | PP ~40 ... 105 °C
Theoretical sensitivity Gth VIA 1.2
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 | -40°C...105°C
Linearity error € % 0.5 1
. RL > 500 kQ,
Number of turns (test winding) Nt 20 )
di/dt > 5 A/us
RL > 500 kQ,
Reaction time @ 10 % of | tr S 7
@10 % of lern ; H dildt > 5 Als
Step response time to 90 % of ¢ s 50 RL > 500 kQ,
lew r H difdt > 5 Als
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vo mV rms 10 RL > 500 kQ
Accuracy@ len @TA=25TC X5 % of Ipn 1.9
Accuracy@ len @TA = 105C X105¢ % of lpn 3.2

15/33

Sinomags Technology

http://www.sinomags.com


admin
图章


\ SINOMAGS
R EE T

2026-06-26

SFG-P series current sensor

15. Electrical data: SFG-1.5P/P1

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
mary ! e lpN A 1.5
current
Primary residual current,
i ry idual cu Ion A o 5
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output volt ferred to Vi
utput voltage referred to Vrer Vou v 0.12 0.5
(Test current)
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ip = 0 Vot Y 2.471 25 2.529
Internal reference of
External reference voltage VREF \ 2.3 4 )
Vref |nput = 499 Q
Electrical offset voltage
. Voe mV -24 24
referred to primary
Electrical offset current
i loe mA -30 4.2 30
referred to primary
Temperature coefficient of VOE m/K of 2.5 V
P TCVoe | ppm/K +570 | PP
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 0.8
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 | -40°C...105°C
Linearity error € % 0.5 1
Number of turns (test winding) N 20 Ri.> 500 ka2,
¢ T di/dt > 5 Als
RL > 500 kQ,
Reaction time @ 10 % of | tra s 5
ion time @ 6 Of IprN H di/dt > 5 Alus
Step response time to 90 % of ¢ s 50 RL > 500 kQ,
len ’ H dildt > 5 Als
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10 RL > 500 kQ
Accuracy@ lpN @TA =25C X25ac % of lpn +1.9
Accuracy@ len @TA =105C X105 | % of Ipn 3.2
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16. Electrical data: SFG-2.0P/P1

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
IpN A 2
current
Primary residual current,
i ry idual cu Ion A 3 3
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ir = 0 Vot \Y 2.479 2.5 2.521
Internal reference of
External reference voltage VRer \ 23 4 .
Vref |nput = 499 Q
Electrical offset volt
ectrical o s.e voltage Vor Iy 16 16
referred to primary
Electrical offset current
i loe mA -24 7 24
referred to primary
Temperature coefficient of VOE ppm/K of 2.5V
TCVoe | ppm/K 570
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 0.66
Sensitivity error &G % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K 1400 -40°C ...105°C
Linearity error & % 0.5 1
Number of turns (test winding) N 20 Ri.> 500 ka2,
¢ T di/dt > 5 Als
RL > 500 kQ,
Reaction time @ 10 % of | tra ] 5
ion time @ 6 Of IprN H di/dt > 5 Alus
St time to 90 % of
ep response time to 6 O ( us 40 RL > 500 kQ
Ipn
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10
Accuracy@ lepn @TA=25C Xosc % of lpn 1.9
Accuracy@ len @TA =105C X1osc | % of Ipn 3.2
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17. Electrical data: SFG-3.0P/P1

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
IpN A 3
current
Primary residual current,
! ry aual et lpm A -5 5
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ir = 0 Vot \Y 248 2.5 2.52
Internal reference of
External reference voltage VRer \ 23 4 .
Vref |nput = 499 Q
Electrical offset volt
ectrical o s.e voltage Vor Iy 15 15
referred to primary
Electrical offset current
i loe mA -24 7 24
referred to primary
Temperature coefficient of VOE ppm/K of 2.5V
TCVoe ppm/K 570
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 0.4
Sensitivity error &G % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 -40°C ...105°C
Linearity error & % 0.5 1
Number of turns (test winding) N 20 Ri.> 500 ka2,
¢ T di/dt > 5 Als
RL > 500 kQ,
Reaction time @ 10 % of | tra ] 5
ion time @ 6 Of IprN H di/dt > 5 Alus
St time to 90 % of
ep response time to 6 O ( us 40 RL > 500 kQ
Ipn
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10
Accuracy@ lpN @TA =25C X25~c % of Ipn +1.9
Accuracy@ len @TA =105C X1osc | % of Ipn 3.2
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18. Electrical data: SFG-5.0P/P1

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
IpN A 5
current
Primary residual current,
mary residual e lom A 10 10
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Reference voltage @ Ir =0 Vref \Y 2.495 2.5 2.505 | Internal reference
Output voltage@ Ir = 0 Vot \Y 248 2.5 2.52
Internal reference of
External reference voltage VRer \ 23 4 .
Vref |nput = 499 Q
Electrical offset volt
ectrical o s.e voltage Vor Iy 15 15
referred to primary
Electrical offset current
. loe mA -24 7 24
referred to primary
Temperature coefficient of VOE ppm/K of 2.5V
TCVoe ppm/K 570
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth VIA 0.2
Sensitivity error &G % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 -40°C ...105°C
Linearity error & % 0.5 1
Number of turns (test winding) N 20 Ri.> 500 ka2,
¢ T di/dt > 5 Als
RL > 500 kQ,
Reaction time @ 10 % of | tra ] 5
ion time @ 6 Of IprN H di/dt > 5 Alus
St time to 90 % of
ep response time to 6 O ( us 40 RL > 500 kQ
Ipn
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10
Accuracy@ lepn @TA=25C Xosc % of lpn 1.9
Accuracy@ len @TA =105C X1osc | % of Ipn 3.2
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19. Electrical data: SFG-0.3P/P2

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
currenrty len A 0.3
Primary residual current,
meas:yring range il A 05 05
Supply voltage Vc \Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output voltage referred to Vrer Vout Y 0.7 1.2 1.7 Test current
Reference voltage @ Ir = 0 Vet \Y, 2.495 25 2.505 Internal
reference
Output voltage@ Ip =0 Vot \Y 2.4 2.5 2.6
Internal
External reference voltage VRer \Y, 23 4 reference of Vrer
input =499Q
Electrical offset voltage
referred to primary ° Voe mv %6 %
Electrical offset current
referred to primary loe mA 24 ’ 24
Temperature coefficient of TCVor opm/K +570 ppm/K of 2.5V
VOE@Ir=0 -40...105°C
Theoretical sensitivity Gth V/IA 4
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 | -40°C ...105°C
Linearity error & % 0.5 1
Check current lck mA 100 10%
zl;ip:;tnv)oltage(Check Vex Vv VOS+0.4
Check enable voltage Vce \Y 3.3 Ve
Check disabled voltage Veop Y <0.2
L R > 500 kQ,
Reaction time @ 10 % of Iprn tra V& 7 dildt > 5 Alps
Step response time to 90 % of G us 50 RL > 500 kQ,
IpN di/dt > 5 Alus
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10 RL > 500 kQ
Accuracy@ len @TA=25TC X5 % of Ipn +1.
Accuracy@ len @TA =105C X105¢ % of Ipn 13
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20. Electrical data: SFG-0.6P/P2

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
currenrty len A 0.6
Primary residual current,
meas:yring range al A -0.85 0.85
Supply voltage Ve Y 4.75 5 5.25
Ir(mA) / Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output voltage referred to Vrer Vout Y 0.4 0.75 1.1 Test current
Reference voltage @ Ir = 0 Vet \Y, 2.495 25 2.505 Internal
reference
Output voltage@ Ip =0 Vot Y 2.435 2.5 2.565
Internal
External reference voltage VRer \Y 2.3 4 reference of Vrer
input =499Q
Electrical offset voltage
referred to primary ° Voe mv 60 60
Electrical offset current
referred to primary loe mA 24 4.2 24
Temperature coefficient of VOE TCVor | ppmiK +590 ppm/K of 2.5V
@lp=0 -40...105°C
Theoretical sensitivity Gth V/IA 2476
Sensitivity error £G % -0.7 0.5 0.7 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +100 | -40°C ...105°C
Linearity error & % 0.4 1.3
Check current lck mA 100 10%
Output voltage(Check function) Vek Y VOS+0.25
Check enable voltage VcE Y 3.3 Ve
Check disabled voltage Vep \ <0.2
L RL > 500 kQ,
Reaction time @ 10 % of Iprn tra JS 5 dildt > 5 Alpis
Step response time to 90 % of ( us 40 RL > 500 kO
leN
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vo mV rms 10
Accuracy@ lpn @TA =257 Xos¢ % of Ipn +1.9
Accuracy@ lpn @TA=105C X105¢ % of lpn 3.2
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21. Electrical data: SFG-1.0P/P2

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
(F:l;lrrrr:eanrty nominal residual rms Ion A 102 1.02
Primary residual current,
meas:yring range al A 1.7 1.7
Supply voltage Ve Y 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output voltage referred to Vier
(Tes'i currentg)J Vou v 0.2 0.35 0.5
Reference voltage @ Ir = 0 Vet \Y 2.495 25 2.505 Internal
reference
Output voltage@ Ir = 0 Vot \Y 2.48 25 2.52
Internal
External reference voltage VRer \Y 23 4 reference of Vrer
input =499Q
Electrical offset Voe mV -15 15
Electrical offset current
referred to primary loe mA 24 ! 24
gf:;pzer;ture coefficient of VOE TCVor opmiK 450 +570 ?Z?/K (;fo 2&3(;/
Theoretical sensitivity Gth VIA 1.17
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 -40°C ...105°C
Linearity error € % 0.5 1
Check current lck mA 170 10%
Output voltage(Check function) Vek Vv VOS+0.2
Check enable voltage Vce \ 3.3 Ve
Check disabled voltage Vep Y <0.2
L RL > 500 kQ,
Reaction time @ 10 % of Iprn tra VE] 7 dildt > 5 Alps
Step response time to 90 % of ( us 50 RL > 500 kQ,
leN di/dt > 5 Alus
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10 RL > 500 kQ
Accuracy@ lepn @TA=25C Xas¢ % of lpn 1.9
Accuracy@ len @TA =105C X1osc | % of Ipn 3.2
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22. Electrical data: SFG-1.5P/P2

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
currenrty len A 15
Primary residual current,
meas:yring range lPw A 2 2
Supply voltage Ve Y 4.75 5 5.25
Ir(mA) / Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Output voltage referred to Vier
(Tes'i currentg)J Vou v 0.12 0.5
Reference voltage @ Ir = 0 Vet \Y, 2.495 25 2.505 Internal
reference
Output voltage@ Ir = 0 Voff \Y 2.471 25 2.529
Internal
External reference voltage VRer \Y, 2.3 4 reference of Vrer
input =499Q
Electrical offset voltage
referred to primary ° Voe mv 24 24
Electrical offset current
referred to primary loe mA -30 4.2 30
Temperature coefficient of VOE TCVor | ppmiK +570 ppm/K of 2.5V
@lp=0 -40...105°C
Theoretical sensitivity Gth V/IA 0.8
Sensitivity error £ % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 | -40°C ...105°C
Linearity error & % 0.5 1
Check current lck mA 100 10%
Output voltage(Check function) Vek Y VOS+0.08
Check enable voltage VcE Vv 3.3 Ve
Check disabled voltage Vep Y <0.2
C R > 500 kQ,
Reaction time @ 10 % of Iprn tra hS 5 dildt > 5 Alps
Step response time to 90 % of ( us 50 RL > 500 kQ,
leN di/dt > 5 Alus
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vho mV rms 10 RL > 500 kQ
Accuracy@ lepn @TA=25C X5 % of lpn 1.9
Accuracy@ len @TA =105C Xiosc | % of Ipn +3.2
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SFG-P series current sensor

23. Electrical data: SFG-2.0P/P2

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
current len A 2
Primary. residual current, I A 3 3
measuring range
Supply voltage Ve \% 4.75 5 5.25
Ir(mA)/ Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Reference voltage @ Ir =0 Ve V 2.495 25 2.505 Internal
reference
Output voltage@ Ir = 0 Vot \Y 2.479 25 2.521
Internal
External reference voltage VRer V 2.3 4 reference of Vrer
input =499Q
Electrical offset voltage
. Voe mV -16 16
referred to primary
Electrical offset current
referred to primary loe mA 24 ! 24
Temperature coefficient of m/Kof 2.5V
VOEp@ b =0 TCVoe | ppm/K 570 ?Zo ..105°C
Theoretical sensitivity Gth V/IA 0.66
Sensitivity error &G % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 -40°C ...105°C
Linearity error € % 0.5 1
Check current Ick mA 100 10%
Output voltage(Check function) Vek V VOS+0.066
Check enable voltage Vce \ 3.3 Ve
Check disabled voltage Vep \% <0.2
L RL > 500 kQ,
Reaction time @ 10 % of Iprn tra uS 5 dildt > 5 Alus
Step response time to 90 % of ( us 40 R. > 500 kQ
Ipn
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vo mV rms 10
Accuracy@ Ilen @TA=25C Xose % of Ipn 1.9
Accuracy@ len @TA =105C Xiosc | % of lpn +3.2
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24. Electrical data: SFG-3.0P/P2

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
Ipn A 3
current
Primary residual current,
! ry aual et lpm A -5 5
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA) / Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Internal
Reference voltage @ Ir = 0 Vret \Y 2.495 25 2.505
reference
Output voltage@ Ir = 0 Voff \Y 2.48 25 2.52
Internal
External reference voltage VRer \Y, 2.3 4 reference of Vyer
input =499Q
Electrical offset voltage
. Voe mV -15 15
referred to primary
Electrical offset t
ectrical o s.e curren loe mA 24 7 o4
referred to primary
Temperature coefficient of VOE m/K of 2.5V
peratu ! TCVoe | ppm/K 570 PP .
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth V/IA 04
Sensitivity error £G % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 -40°C ...105°C
Linearity error & % 0.5 1
Check current lck mA 100 10%
Output voltage(Check function) Vek Vv VOS+0.04
Check enable voltage Vce \ 3.3 Ve
Check disabled voltage Vep Y <0.2
RL > 500 kQ,
Reaction time @ 10 % of | tra ] 5
ion time @ o Of IpRN H di/dt > 5 A/us
St time to 90 % of
ep response time to b O G us 40 RL > 500 kQ
Ipn
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vo mV rms 10
Accuracy@ lpN @TA =25C X25=C % of Ipn +1.9
Accuracy@ len @TA =105C Xiosc | % of Ipn 3.2
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25. Electrical data: SFG-5.0P/P2

AtTa=25"C,Vc=5V.

Parameters Symbol Unit Min Typ Max Remark
Primary nominal residual rms
Ipn A 5
current
Primary residual current,
mary resicual ¢ lpu A 10 10
measuring range
Supply voltage Ve Y 4.75 5 5.25
Ir(mA) / Na
Current consumption Ic mA 17.5 21.6 | Na=1000 turns
-40°C ...105°C
Internal
Reference voltage @ Ir = 0 Vret \Y 2.495 25 2.505
reference
Output voltage@ Ir = 0 Voff \Y 2.48 25 2.52
Internal
External reference voltage VRer \Y, 2.3 4 reference of Vyer
input =499Q
Electrical offset voltage
. Voe mV -15 15
referred to primary
Electrical offset t
ectrical o s.e curren loe mA 24 7 o4
referred to primary
Temperature coefficient of VOE m/K of 2.5V
peratu ! TCVoe | ppm/K 570 PP .
@lp=0 -40 ... 105 °C
Theoretical sensitivity Gth V/IA 0.2
Sensitivity error £G % -1.6 0.5 1.6 RL > 500 kQ
Temperature coefficient of G TCG ppm/K +400 -40°C ...105°C
Linearity error & % 0.5 1
Check current lck mA 100 10%
Output voltage(Check function) Vek Vv VOS+0.02
Check enable voltage Vce \ 3.3 Ve
Check disabled voltage Vep Y <0.2
RL > 500 kQ,
Reaction time @ 10 % of | tra ] 5
ion time @ o Of IpRN H di/dt > 5 A/us
St time to 90 % of
ep response time to b O G us 40 RL > 500 kQ
Ipn
Frequency bandwidth (-3dB) BW kHz 15 RL > 500 kQ
Noise(1 Hz ~ 10 kHz) Vo mV rms 10
Accuracy@ lepn @TA=25C X5 % of lpn 1.9
Accuracy@ len @TA =105C Xiosc | % of Ipn 3.2
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26. SFG- P/N Application information

OUT Connection
) —0 Vee
—O GND
o — Vref
_T_O Vout
IN

27. SFG- P/P1 Application information

ouT Connection
10 11 12

5
i:i TEST OUT
6
< TEST IN

)1—0 Vce

e W

)2—0 GND

3
>—O Vref

4
——O——0 Vout

Test winding

A test winding is wound around the compensation winding. It allows simulating a primary residual
current to test the function of the transducer. The output voltage Vout referred to Vies for a test current
IT is below.

Vout = Vier= Gtn * It (test current) * 20
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SFG-P series current sensor

28. SFG-P/N PCB footprint

c—C.%

A

33.8

10.4

°c—3.4
18,88

—

°c—92

Secondary/

Assembly on PCB
® No Primary in shadow area

=04 4RO

P

—

cu

\

D~
AT

|

4-1,52

® Maximum PCB thickness 2.4 mm
® \Wave-soldering: 260°C @ 10 s
® Recommended PCB hole diameter 1.2 mm for secondary pin.
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29. SFG-P/P1 PCB footprint

17.05
LS n
| |
|
| I
|
*x6x910.7 | 34254 |
\ c.04 \
| 6-21.2"8"
x6x1.524
| -
| (-] 000
Ao ! 0
0w | ™~ |
aJ |
o L (R
* | |
| |
e % 77777 |
889887
55.5

Assembly on PCB

® Maximum PCB thickness 2.4 mm

® Wave-soldering: 260°C @ 10 s

® Recommended PCB hole diameter 1.2 mm for secondary pin.
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30. SFG-P/P2 PCB footprint

142 142
% o7
B |

G4 S w | |
— 7 u wug s
eel 54 S zer @
S-91.1 %% —

‘ S / 0 @\i O

-1
O O O
L 114 J
254 || 2029 || 3-254

Assembly on PCB

® Maximum PCB thickness 2.4 mm

® Wave-soldering: 260°C @ 10 s

® Recommended PCB hole diameter 1.2 mm for secondary pin.
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31. SFG-P/N Dimensions

ouT Terminals:
1 2 3
Vece GND Vref
A 4 5 6
[ oSS Vout NC NC
IN
- /9
(- - ) [ )
0§ SINONRGS | s
o 220.1+0.1 - x
|
Ip
~
)
o
[ o I o
_ | - | L 0
I T T 0
ip w i
(@)
8.86 295 _| |919
adade)
45
c—0.8X16 4-0,64X064
Welding fixed foot
(Secondary) — 3=2.04
f L1
Material : Fit UL94V-0 & RoHS
1234 .
5 Secondary 6 requirements ;
g | General tolerance : *0.5
| Unit :mm
Assembly on PCB:
1. Maximum PCB thickness: 2.4mm;
2, Wave soldering profile No Pd process only: maximum 260°C, 10S;
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32. SFG-P/P1 Dimensions

48,9
Terminals:
1 2 3
C? t) Vece GND Vref
L 1N 2 s ?
Vout Test Out | Test In
e 2 r 7 8 9
o 4 [\_
A = o838 Ipt Ipt Ipt+
” U 10 11 12
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o 1 — 1 @11 [
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A-C S Amm 12.9mm
C-D 16.0mm 16.0mm
9 D is secondary inside
@/ the transducer
On the customer’s PCBA
- ; e olep
6-0.64%0.64 o6 12 3|4
- | S A-B | 124mm | 12.4mn
A-C 9. 4mm 17.025mm
@ | Material : Fit UL94V-0 & RoHS
requirements ;

12 1 10 General tolerance : 0.5 @g
‘ 55.5%1 | Unit :mm
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33. SFG-P/P2 Dimensions
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Dei Dep
B-C 10.6 13.3
A-C 11.4 15.8
C-D 15
D is secondary inside the
transducer
On the customer's PCBA
Dei Dep
B-C 9 9
A-C 9.7 9.7
35
Mox=18.3
8.9 39
[
I
|l . I
| -

Material

Terminals:
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| pt

I pt

lp+
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: Fit UL94V-0 & RoHS

requirements ;

General tolerance :
Unit :mm
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