S LEM

Current Transducer HMSR-SMS series

Ref: HMSR 6-SMS, HMSR 8-SMS, HMSR 10-SMS, HMSR 20-SMS,
HMSR 30-SMS .
For the electronic measurement of current: DC, AC, pulsed..., with galy,anic%aration between

the primary and the secondary circuit.

4
Features S 3

Advantages

N°97.XX.09.000.0 , N°97.XX.11.000.0 , N°97.XX.13.000.0; N°97.XX.17.000.0; N°97.XX.23.000.0

Open loop multi-range current transducer
Voltage output

Double overcurrent detection
Single power supply +5 V
3.3V SP version available
Galvanic separation between prlma(yjz( d S ndary
Low power consumption

Compact design for surface mount PCB mountlng
Factory calibrated

High bandwidth, very low loss magnetic core.

\

Low profile: h =6 mm
Low foot-print

Low electrical resistance 0.76 mQ
Reinforced insulation capability.

High resolutiony

High mmumty/m;ernal interference.

> 4

QO

N

@

Applications

e Small drives
e HVAC
e Appliances
e Solar.

Standards

e |EC 61800-5-1: 2007
e IEC 62109-1: 2010

e |[EC 60950-1: 2005.
Application Domain

e Industrial.

,=6..30A
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Insulation coordination

Parameter Symbol Unit Value Comment
RMS voltage for AC insulation test, 50/60 Hz, 1 min U, kV 4.95 Accé}:\'\ to IEC 60950-1
Impulse withstand voltage 1.2/50 ps UW kV 8 -
Partial discharge RMS test voltage (¢, < 5 pC) U, V 990 ngés;foorggréo%o_1
Creepage distance (pri. - sec.) de mm 8 Shortest path along device body
Clearance (pri. - sec.) d, mm /8 ii%rrf;ter:g:gtl(;?/:unt PCB with
Case material - - VO /,,f&ccording to UL 94
Comparative tracking index CTI - 600 /
Reinforced insulation,
Application example - \Y 600 (a:cizzllfltjlinzljtoziEC 62109-1
Altitude < 3000 m

Environmental and mechanical characteristics

Parameter Symbol Unit Min Typ Max Comment

Ambient operating temperature T, °C -40 125

Ambient storage temperature ‘/:Ts_ °C -55 165
Resistance of the primary @ T, = 25 °C R, mQ 0.76

Thermal resistance junction to board R, 5 °KIW TBD

Mass J— m g 1 TBD
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HMSR-SMS series

/11
Absolute maximum ratings
Parameter Symbol Unit Value

Supply voltage (not destructive) U, \% N\ 8
Supply voltage (not entering non standard modes) U, Vv e 765

Electrostatic discharge voltage (HBM - Human Body Model) 0/S— kV 2

Maximum output current source ot max mA 25

Maximum input current sink o max mA 50

Maximum junction temperature T, o °C ) 150

*m;rh ratings for extended periods may

degrade reliability.

Stresses above these ratings may cause permanent damage. Exposure to absolute m
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|\\ HMSR-SMS series
Electrical data HMSR 6-SMS
AtT,=25°C, U, =+5, R =10 kQ unless otherwise noted (see Min, Max, typ. definition paragraph in page 10).
Parameter Symbol Unit Min Typ Max Comment

Primary nominal RMS current Iy A 6

Primary current, measuring range Iy, A -15 /15\\

Supply voltage U, \% 45 5 55 |

Current consumption . mA 20 \2&;\; ’

Reference voltage (output) o \Y 2.48 2.5 2.52 |Internal reference
Reference voltage (input) o \Y 0.5 2.6 External reference
Output voltage range @ /,,, Vi Ve \% -2 2

V. output resistance R Q 120 29() b 333

V., output resistance R, Q N 2\ 5

Capacity loading C, nF 0 6

Electrical offset voltage @ /, = 0 Voe mV -5 5 V= V@V =25V
Electrical offset current, referred to primary I, 37.5

Temperature coefficient of V v, 150 |-40°C...105°C
Temperature coefficient of V TCV, . 0.075 [-40°C...105°C
Temperature coefficient of 1, ICI, 0.6 -40°C ... 105°C
Theoretical sensitivity G, 133.33 800 mV @ 1,
Sensitivity error &, % -0.75 0.75 | Factory adjustment
Temperature coefficient of G TCGy ppm/K -200 200 ([-40°C...105°C
Linearity error O ... 1, & \ MN -0.75 0.75

Linearity error 0 ... 1, & % of I, -0.5 0.5

Magnetic offset current (@ 10 x 1) referred to primary 1, A TBD TBD

%‘épﬁ;mﬁgiﬁs voltage spectral density -~ Y WANFZ TBD |NBW =1 KHz ... 100 kHz
Output RMS noise voltage \ ) ‘

Nt | oo e

DC ... 10 MHz TBD

Reaction time @ 10 % of [, t, us 2 TBD

Step response time to 90 % of 7, % t us 2.1 TBD

Frequency bandwidth (-3 dB) y BW kHz 300 TBD

Internal overcurrent detection (OCD) threshol/d\/ I oo A 293 x 1, Factory setting EEPROM
Internal OCD threshold accuracy X oco % -10 10

Internal OCD output on resistance R, oo Q 70 95 100 Ic;;:Nen drain output, active
Internal OCD output hold tip{,é;\‘\/ b a1 ocn us 7 10 14

Internal OCD response tlréei/ t oo us 1.4 2.1 2 signal peaks detected
Accuracy @ I, X %ofl,,| -15 1.5

Accuracy @ [, @ T,=+85°C X %ofl,, | —-3.26 3.26 | See formula note 2
Accuracy @ I, @ T, = +105 °C X %ofl,, | —-3.85 3.85 | See formula note 2
Accuracy @ [P,,(’j@/TA =+125°C X %ofl,, | —-4.44 4.44 | See formula note ?
Notes: " 3.3(\\\>\S§\/g\rs}oh available

? pcouracy @ (% of £, ) = X + (€9 x (7, 25) + —9E__ x 100 x (7, - 25)).
10000 1000 x I, ,
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Electrical data HMSR 8-SMS
AtT,=25°C, U, =+5, R =10 kQ unless otherwise noted (see Min, Max, typ. definition paragraph in page 10).

Parameter Symbol Unit Min Typ Max Comment
Primary nominal RMS current I A 8
Primary current, measuring range Iy, A -20 ?0\\
Supply voltage " U, \Y 4.5 5 55 |
Current consumption 1, mA 20 \ﬁ
Reference voltage (output) o \Y 2.48 2.5 2.52 |Internal reference
Reference voltage (input) o \Y 0.5 2.6 External reference
Output voltage range @ /,,, Vi~V \Y -2 ) 2
V... output resistance R, Q 120 296 | 333
V., output resistance R, Q \k 5
Capacity loading C, nF 0 4 6
Electrical offset voltage @ /, = 0 Voe mV -5 5 Vi~ V@V, =25V
Electrical offset current, referred to primary I mA \—50 50
Temperature coefficient of V_ cy ppm/K ¥ 150 |-40°C...105°C
Temperature coefficient of V TCV ¢ mV/Kt 0.075 [-40°C...105°C
Temperature coefficient of /. TCI,, mA/K 030 0.8 -40°C ... 105°C
Theoretical sensitivity G, mV/A 100 800 mV @ 1,
Sensitivity error [ % -0.75 0.75 | Factory adjustment
Temperature coefficient of G TCGL,\, ppm/K -200 200 |-40°C...105°C
Linearity error 0 ... I, 6 | el | -075 0.75
Linearity error 0 ... 1, &, % of I, -0.5 0.5
Magnetic offset current (@ 10 x 1) referred to primary 1, A TBD TBD
Ouipul RIS noise voltage spectral density o oe, | wunkz TBD |NBW = 1KHz ... 100 kHz
Output RMS noise voltage s \/\ > )
DC ... 10 kHz Q V/ mVpp TBD
DC ... 100 kHz o TBD
DC ... 10 MHz TBD
Reaction time @ 10 % of [, , t, us 2 TBD
Step response time to 90 % of 7, y t us 21 TBD
Frequency bandwidth (-3 dB) VY &Y i BW kHz 300 TBD
Internal overcurrent detection (OCD) th\f\eshglM 1o A 293 x I Factory setting EEPROM
Internal OCD threshold accuracy . X oo % -10 10
Internal OCD output on resistance R\ oo Q 70 95 100 |C:)F\J,$n drain output, active
Internal OCD output hold tlye/\‘\ foid 1 0D us 7 10 14
Internal OCD response tlr‘éQ/ oo us 1.4 2.1 2 signal peaks detected
Accuracy @ I, , X %ofl,, | -1.5 1.5
Accuracy @ I, @ T, =+85°C X %ofl,, | -3.26 3.26 | See formula note ?
Accuracy @ I, @ T, = +105 °C X %ofl,, | -3.85 3.85 | See formula note 2
Accuracy @ IF,,(\"/'@'/TA =+125°C X %ofl,, | —-4.44 4.44 | See formula note ?

Notes: " 3.3‘(\\\}7\%6\@0}1 available -
? Accuracy @ 7;/(% of I,)=X+ (1€ggo x (T~ 25) + m x 100 x (T, - 25)).
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Electrical data HMSR 10-SMS
AtT,=25°C, U, = +5, R =10 kQ unless otherwise noted (see Min, Max, typ. definition paragraph in page 10).

Parameter Symbol Unit Min Typ Max Comment
Primary nominal RMS current I A 10
Primary current, measuring range L, A -25 /25\\
Supply voltage " U, Y, 4.5 5 - 55 |
Current consumption 1, mA 20 \QE
Reference voltage (output) o \% 2.48 2.5 252 ’Internal reference
Reference voltage (input) o \% 0.5 2.6 External reference
Output voltage range @ 1, o~ Vet \% -2 ) 2
V. output resistance R, Q 120 29{/) I 333
V., output resistance R, Q \2\ 5
Capacity loading C, nF 0 : 6
Electrical offset voltage @ /, = 0 Voe mV -5 5 V- V@V =25V
Electrical offset current, referred to primary Iy mA 62.5
Temperature coefficient of V_, cy,, ppm/K 180 -40°C ... 105°C
Temperature coefficient of V TCV, mV//lﬂ(\j ] 0.075 |-40°C...105°C
Temperature coefficient of 7, TCIl, . mA/K | 0. 0.9 -40°C ... 105°C
Theoretical sensitivity G, mV/A ) 80 800mV @ I,
Sensitivity error &, % -0.75 0.75 |Factory adjustment
Temperature coefficient of G TCG(,\, ppm/K -200 200 |-40°C...105°C
Linearity error 0 ... I, & B “%ofl, -0.5 0.5
Linearity error 0 ... [, & %ofl,, | -05 0.5
Magnetic offset current (@ 10 x 1) referred to primary 1oy A TBD TBD
%gpﬁ; R'V1I% 5‘?}3’3 voltage spectral density p A WNHZ TBD |NBW=1kHz ... 100 kHz
Output RMS noise voltage \ ) ]
DC ... 10 kHz Wt mVpp TBD
DC ... 100 kHz o TBD
DC ... 10 MHz TBD
Reaction time @ 10 % of [, t, us 2 TBD
Step response time to 90 % of 1, y t us 21 TBD
Frequency bandwidth (-3 dB) VY &Y j BW kHz 300 TBD
Internal overcurrent detection (OCD) th?éshg\lé\/ 1o A 293 x I, Factory setting EEPROM
Internal OCD threshold accuracy X oo % -10 10
Internal OCD output on resistance R, oo Q 70 95 100 %’fn drain output, active
Internal OCD output hold tlyxe/\‘\’ t 01 00D ps 7 10 14
Internal OCD response tmée\\/ t oo us 1.4 21 2 signal peaks detected
Accuracy @ I, X % of I, | -1.25 1.25
Accuracy @ I, @ T, = +85°C X %ofl,, [ -3.01 3.01 | See formula note 2
Accuracy @ I,,@ T, = +105 °C X % of I, | —3.60. 3.60 |See formula note 2
Accuracy @ IF),,K,’/'@'/TA =+125°C X %ofl,, | —-4.19 4.19 |See formula note 2

Notes: " 3.3V.SF version available

? Acouracy @ (% of I,,) = X + (<Y

TCI
10000 < (Ta=25)+ 1500 25— % 100 x (7,~ 25)).

1000 x I,
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HMSR-SMS series
Electrical data HMSR 20-SMS
AtT,=25°C, U,=+5, R =10 kQ unless otherwise noted (see Min, Max, typ. definition paragraph in page 10).
Parameter Symbol Unit Min Typ Max Comment

Primary nominal RMS current L, A 20

Primary current, measuring range L, A -50 /50\\

Supply voltage " U, \Y 4.5 5 - 55 |

Current consumption 1, mA 20 \Q

Reference voltage (output) V. \% 2.48 25 2.52 |Internal reference

Reference voltage (input) o \% 0.5 2.6 External reference
Output voltage range @ 1, Vo=V Y -2 2

V., output resistance R, Q 120 296 | 333

V., output resistance R, Q \2\ 5

Capacity loading C, nF 0 r 6

Electrical offset voltage @ /, = 0 Voe mV -5 5 Vi V@V =25V

Electrical offset current, referred to primary I, mA 125

Temperature coefficient of V,_, v, ppm/K 180 -40°C ... 105°C
Temperature coefficient of V TCV, ¢ mV/Kt 0.075 |-40°C...105°C
Temperature coefficient of 1, TCI, . mA/K\*: | 1.9 -40°C...105°C
Theoretical sensitivity G, mV/A k 40 800 mV @ 1,

Sensitivity error & % -0.75 0.75 | Factory adjustment
Temperature coefficient of G TCGL,\, ppm/K -200 200 |-40°C...105°C

Linearity error 0 ... 1, g 1'% I,| -05 0.5

Linearity error 0 ... I, & %ofl,,, | -0.5 0.5

Magnetic offset current (@ 10 x 1, ) referred to primary Ioy A TBD TBD

?;ép,;‘;mﬂ%;ﬁﬁs voltage spectral density A oe |z TBD |NBW =1 KHz ... 100 kHz

Output RMS noise voltage s \/\ ) )

DC ... 10 kHz U V/ mVpp TBD

DC ... 100 kHz o TBD

DC ... 10 MHz TBD

Reaction time @ 10 % of I, i, us 2 TBD

Step response time to 90 % of 7, y ¢ us 21 TBD

Frequency bandwidth (-3 dB) Y &Y j BW kHz 300 TBD

Internal overcurrent detection (OCD) tﬁi’éshglé\ 1o A 293 x 1, Factory setting EEPROM

Internal OCD threshold accuracy - X oo % -10 10

Internal OCD output on resistance R, oo Q 70 95 100 IC:)F\)/?n drain output, active

Internal OCD output hold the/\‘\ Lo oco s 7 10 14

Internal OCD response twéé/ oo us 1.4 21 2 signal peaks detected

Accuracy @ I, X %ofl,,| -1.25 1.25

Accuracy @ 1, @ T,=+85°C X % of I, [ -3.01 3.01 | See formula note 2

Accuracy @ I, @ T, = +105 °C X % of I, | —3.60. 3.60 |See formula note 2

Accuracy @ I, @7, = +125 °C X %of I, | —-4.19 4.19 |See formula note ?
Notes: 3§V8§\/e/r;on available

2 Accuf;byé@Z(% of I, )= X+ (% x (T,— 25) + ﬁ x 100 x (T, - 25)).
PN
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Electrical data HMSR 30-SMS
AtT,=25°C, U, =+5, R =10 kQ unless otherwise noted (see Min, Max, typ. definition paragraph in page 10).

Parameter Symbol Unit Min Typ Max Comment
Primary nominal RMS current I A 30
Primary current, measuring range I A =75 75\\
Supply voltage U, \% 45 5 55 |
Current consumption I, mA 20 \2Q
Reference voltage (output) o \Y 2.48 25 252 ’Internal reference
Reference voltage (input) V. \Y 0.5 2.6 External reference
Output voltage range @ /,,, A \% -2 ) 2
V. output resistance R, Q 120 296 | 333
V., output resistance R, o) “K 5
Capacity loading C, nF 0 4 6
Electrical offset voltage @ /, = 0 Voe mV -5 5 V.,V @V =25V
Electrical offset current, referred to primary I, mA 187.5
Temperature coefficient of V cv, ppm/K 180 |-40°C...105°C
Temperature coefficient of V _ CV, mV/Ket 0.075 [-40°C...105°C
Temperature coefficient of 1, _ TCI,, mA/K W2 28 |-40°C...105°C
Theoretical sensitivity G, mV/A — 26.67 800 mV @ 1,
Sensitivity error o A % -0.75 0.75 | Factory adjustment
Temperature coefficient of G TCG‘,\, ppm/K -200 200 |-40°C...105°C
Linearity error 0 ... I, &, B °°\OC\IEN -0.5 0.5
Linearity error 0 ... 1, &, % of I, -0.5 0.5
Magnetic offset current (@ 10 x 1) referred to primary 1y, A TBD TBD
%‘é‘ﬁﬁ'\ﬁ;iﬁ; voltage spectral density Aol | wvnrz TBD |NBW=1kKHz ... 100 kHz
Output RMS noise voltage :‘ \/\ ) ]
DC ... 10 kHz \V/ mVpp TBD
DC ... 100 kHz o TBD
DC ... 10 MHz TBD
Reaction time @ 10 % of [, , t, us 2 TBD
Step response time to 90 % of 7, y t us 2.1 TBD
Frequency bandwidth (-3 dB) VY &Y j BW kHz 300 TBD
Internal overcurrent detection (OCD) th?éshg\l{k/ I oo A 293 x 1, Factory setting EEPROM
Internal OCD threshold accuracy X oco % -10 10
Internal OCD output on resistance R, oo Q 70 95 100 lc;[\):n drain output, active
Internal OCD output hold tlvxe\‘\’ b a1 ocn s 7 10 14
Internal OCD response tlrée\\/ L oo us 1.4 2.1 2 signal peaks detected
Accuracy @ I,,,, X %ofl,, | -1.25 1.25
Accuracy @ I, @ T,=+85°C X %ofl,, [ -3.01 3.01 | See formula note 2
Accuracy @ I, @ T, = +105 °C X % of I, | —3.60. 3.60 |See formula note 2
Accuracy @ IF,,,,,ﬁ’/@'/TA =+125°C X %ofl,, | -4.19 4.19 |[See formula note ?

Notes: " 3.3(\V\S/§\/€\r?on available o
? Accurécy@//(% of I, ) =X+ (13(530 x (T,— 25) + m x 100 x (T, - 25)).
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External overcurrent detection

Specification

HMSR-SMS series

Parameter Conditions
Typical
External OCD voltage Us oo v 0.3 I
External OCD output on resistance to R 0 35 200 %
ground on EOCD N
External OCD response time t us 10 ffo be added to th?
rE0CD sensor response time
External OCD output hold time 1 i€ oco us 10 5
Switch point error
External OCD threshold error € toep % of I, 50/ between V_ and
UE OCD
I ocp: External overcurrent detection (OCD threshold)
OCD_INT
AL \
VOC_EXT
; I, ‘ OCD_EXT
|
3 & ref
o——1 y =
8 12, e
I\A‘%\_‘g out
70F
LT GND - or OV
47nF
10[ T +U
c
13%— NC
o
100
90
80
70
2 60
~ = HMSR 6-SMS
[=3N)
Q ——HMSR 8-SMS
g ——HMSR 10-SMS
~ HMSR 20-SMS
==—=HMSR 30-SMS
30
20
10
0 \
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 16 1.8 19 2 21 22 23
UE OCD (V)
y
Y &Y N (
y . V. .—U ) R
W ) L g = —2—=—E%"x 1000 U, = XV,

EOCD G

g

Th

EOCD RE + Rref

ref

Page 9/14

G17035ASDA/Version 1

LEM reserves the right to carry out modifications on its transducers, in order to improve them, without prior notice

www.lem.com



\\\ll
zZ LEM HMSR-SMS series

/|\\

Packaging
To be defined.

Definition of typical, minimum and maximum values

Minimum and maximum values for specified limiting and safety conditions have to be understood ass \ﬁ%well as values shown
in “typical” graphs.

On the other hand, measured values are part of a statistical distribution that can be specified b\y\a\nterval with upper and lower
limits and a probability for measured values to lie within this interval. ,

Unless otherwise stated (e.g. “100 % tested”), the LEM definition for such intervals designated with “ min” and “max’ is that the
probability for values of samples to lie in this interval is 99.73 %.

For a normal (Gaussian) distribution, this corresponds to an interval between -3 sigma and +3 sigma. If “typical” values are not
obviously mean or average values, those values are defined to delimit intervals with aprobability of 68.27 %, corresponding to an
interval between —sigma and +sigma for a normal distribution. 0144

Typical, maximal and minimal values are determined during the initial characteriza |0n e product
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HMSR-SMS series
HMSR-SMS series, measuring range versus external reference voltage
50 =
2 { a7
Uc=4.75V
— Uc=45V
£,
o I —
~ o
— |
-25
-50
0.5 1 1.5 2 2.5
Vref (V)
Ny
50
\
%%
\\
25 §%S 3E:i\7/5v
| uc=asv
<,
o
~ \
\\
-25
-50
0.5 1 15 2 2.5
Vref (V)
'HMSR 10-SMS|
75
50 -
\\ Uc=5V
= iz
<,
< T
-25 —
-50
-75
//“J 0.5 1 1.5 2 25
Q\// A Vref (V)
-
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HMSR 20-SMS

100

75

\\ Uc=5V

50 o= | Uc=4.75V
Uc=4.5V

25

I (A)

0.5 1 15 2 2.5

Vref (V)

'HMSR 30-SMS|

100

Uc=5V
75 = | Uc=475V
Uc=4.5V

50

25

I (A)

0.5 1 15 2 2.5

Vref (V)
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HMSR-SMS series, PCB footprint (in mm)

8.89 4005

127 s00s 0.76+005 N

] N
&l E \ ‘ |
d0 —= /g
|
|
L
|
8.12 005 y
Recommended solde
pad layouf
dCI(mm) de(mm)
A-B 8 8

Assembly on PCB

e Wave soldering profile maximum 260 °C for 10 s
No clean process only.

Safety o

This transducer must be used in limited-energy sego\ndary}frcuits according to IEC 61010-1.

This transducer must be used in electri /electronlc equipment with respect to applicable standards and safety requirements in
accordance with the manufacturer’s o eratmg |nstruct|ons

Caution, risk of electrical shock

When operating the transducer, certain parts of the module can carry hazardous voltage (e.g. primary busbar, power supply).
Ignoring this warning can | alﬂgclnjury and/or cause serious damage.
This transducer is a build4n d\v; e, whose conducting parts must be inaccessible after installation.

A protective housing or cfdltlorral shield could be used. Main supply must be able to be disconnected.
\

‘»‘f;i;/ / /
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Dimensions (in mm. General linear tolerance +0.15 mm)

=&
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5 .02
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10x
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Leads coplanarity

5.7 402

g SEATING
0635 | 03392 & Ny HANE
S izl eren]| 1] \ W
S mn | k
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[7.5]
3
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EEE

Connection
OCD_INT
VOC_EXT
1, OCD_EXT
10—
3& I Vref
80—
L Vout
WE[ TLJHF
GND - or OV
I L47nF
10 T
+Uc
13 NG

Remarks

e V,,is positive-with respect to /. when positive /, flows in direction of the arrow shown on the drawing above

° Installatior}ﬁpﬂrpe ):kéhgducer must be done unless otherwise specified on the datasheet, according to LEM Transducer Generic
Mounting Rulés. PI;é/se refer to LEM document N°ANE 120504 available on our Web site: Products/Product Documentation.

av
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