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2 VAX NEW VAC CURRENT SENSORS FOR MAXIMUM ACCURACY



Closed — loop sensors, using a patented soft —
magnetic probe as the zero — field detector

three new type series for rated currents of 6 A to 100 A
and peak currents up to + 200 A in compact designs

types for + 5 Volt power supply with voltage output.
Optionally internal or external reference voltage

types for +/- 12 ... 15 Volt power supply with current
output

very good measuring accuracy, minimum DC offset with
very low hysteresis

negligible output noise or periodic signal at zero input

very low temperature dependence and long-term drift of
the output variable

low rise time, wide frequency range
low-cost constructions

compatible dimensions and pinning

new reflow — solderable types (pin in paste)

THREE NEW VAC CURRENT SENSOR SERIES

VAC offers three new current sensor series for PCB moun-
ting in which electronics and primary conductors are inte-
grated.

The patented VAC principle of the closed — loop sensor with
magnetic probe as a zero field detector is distinguished by
maximum precision of the current detection. The electronics
of the new VAC current sensors are concentrated almost
entirely in a new IC, which is a common development with a
leading semiconductor manufacturer.

Some of the new types are smaller than previous VAC sen-
sors but all of them offer the detection of high maximum and
continuous currents. The new VAC sensors can be used 1:1
in many customer applications without adaptations.

TYPICAL APPLICATIONS

 Variable speed drives

« Uninterruptable power supplies
» Welding inverters

 Switched mode power supplies

« Photovoltaics
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TYPE SERIES OF NEW VAC CURRENT SENSORS

Item no. = B g
Type T60404-N... Z| &+ | = |& o S
1| 8Bug e Y 5|8 € |eg g - |3
Bl o |5 ¢| 2 e |518] 5 [=2q9 s|z|g8|8|8
30 | E@u [ 2 8 ||| g |EY| &8 |2|E5|3|¢2
BIlgiF|28|ga.le |8|%l 2 |3«| EE|g|88|¢€|8
BE| =25 |§E|3F|2r|8|F| & |8 | £8 |8 |Ea|& |5
ra (kHz] =
-40 DC » 5 »
A Al to v to % |£|S|&
4646-X653 | 6 +20 +85 |[+5 (1..3:| U 100 0.7 . o | o (1
4646-X673' 2000
4646-X652 | 15 + 51 +85 |[+5 (1..3:| U 100 0.7 . o | o (1
4646-X672' 2000
4646-X651 | 25 +85 +85 |[+5 (1..3:| U 100 0.7 . o | o (1
4646-X671 2000
4646-X654 | 50 +150 +85 |[+5 (1..3:| U 100 0.7 . o | o (1
4646-X674' 1400
4646-X663* | 6 +20 +85 |[+5 (1..3:]U | 100 0.7 . L e |2
4646-X683"2 2000
4646-X662% | 15 + 51 +85 |[+5 (1..3:]U | 100 0.7 . L e |2
4646-X682"2 2000
4646-X661% | 25 +85 +85 |[+5 (1..3:]U |- 100 0.7 . o | o |2
4646-X681"2 2000
4646-X664* | 50 +150 +85 |[+5 (1..3:]U |- 100 0.7 . o | o |2
4646-X684"2 1400
4646-X300 | 25 85 +85 [x£12 | (1..5):|1 100 0.5 . o | e |3
30 + 86 +70 .. 15 | 1000
50 + 88 +50
4646-X400 | 25 +85 +85 [x£12 | (1..3:|I 100 0.5 . o | e |4
.. 15 | 1000
4646-X410 | 50 +125 +85 [x£12 | (1..3:|I 100 0.5 . o | e |4
.. 15 | 1000
4646-X412 | 100 + 160 +85 [x£12 | (1..3:|I 100 0.5 . o | e |4
.. 15 | 2000
4646-X413 | 100 + 200 +85 [x£12 | (1..3:|I 100 0.5 . o | e |4
.. 15 | 1500
4646-X460% | 50 +150 +85 |[+5 (1..3:]U |- 100 0.7 . o | e |5
1400
4646-X461% | 100 + 200 +85 |[+5 (1..3:]U |- 100 0.7 . o | e |5
1100
Abbreviations " reflow — Isolderable type Iy, of @ Ky = 1:N [A]  primary rated current
and terms lpmax @K;==15V [A]  maximum measuring range
2 reference voltage input 0...3 V, also to be used as Ta [°C] ambient temperature
reference voltage output 2.5 + 0.005 V. Source resistance Ve V] supply voltage
Ri = 680 Ohm Ky turns ratio
f [kHz] frequency range
X@yT,=25°C [%] accuracy

VAX NEW VAC CURRENT SENSORS FOR MAXIMUM ACCURACY



DIMENSIONAL DIAGRAMS
Diagram no. 1
Toleranz der Stiftabsténde Type
s grid distance) T60404-N4646-X651 and ... X671
T60404-N4646-X652 and ...X672

T60404-N4646-X653 and ...X673
T60404-N4646-X654 and ...X674

[]
1
!
(] I_E3-5t°-5 DC = Date Code
\ F = Factory
0,46x0,46
2x2,54 (*) 2,5 mm bei X67x - Typen
=5,08
Diagram no. 2
I Type
Y Toleranz der Stiftabsténde
£0,2 mm T60404-N4646-X661 and ...X681

12,7 (Tolerances grid distance)

T60404-N4646-X662 and ...X682
T60404-N4646-X663 and ...X683
T60404-N4646-X664 and ...X684

_10,
Y T -
! F DC E
24 §
1 ‘
‘- L E
Y 0, 5‘ ! .
A | 21,0 i |j[3,5¢o,5
DC = Date Cod
184 214 o DC = Date Code
62 1,905, 0,46x0,46
12 2,54 572 ¢ .
e —> (*) 2,5 mm bei X68x
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Diagram no. 3

Toleranz der Stiftabstdnde +0,3mm  Stift Nr.1-10 =21,0 Ziffen 1 - 13 nicht aufgedruckt Type
(Tolerances grid distance) Nr.11,12,13 = 0,88x0,60 Numbers 1 - 13 not imprinted
T60404-N4646-X300
10,16 (4x2,54)
‘
3,44 ~ el
e 1 5 ? -
8,89 !
¥ 10, 6 | .
29,2 !
09 |
\ 1M, 19
12 | -
v 5,44 Lo ey
y ; .
15,24 0,3
DC = Date Code
- 26 o . 163 3505 F =Factory
Diagram no. 4
Tol der Stiftabstande
33,25 Lojorane der Stitabstan Type
22502008 T60404-N4646-X400
1,905 z Linzc ke
174 V-{—te z
. . Ay — 0,6
A el
11,43 —'—“—I
1,29 1= = 0,7 !
-t A 3 1
(2,64)/=12 <225
' 7,75
4—’1 DC = Date Code
F DC <1445 F= Factory
1 t 76 o

'S

0,65

W1 el n]
;

3x0,7x0,6  6x@1,0

Diagram no. 5

Tol der Stiftabstande
33,25 Lo orane der St n Type
B2H =008 T60404-N4646-X410
1,90 z Linzelbed
174 pl7l e -— z e T60404-N4646-X412
I wa-| !
nd o T60404-N4646-X413
1,291 Y s o 0,7. [ |
> } 3]
(264) /T 2254
/ 127 7,75
F DC 445 DC = Date Code
‘ F=Factory

A | t7'6 o
i ' e ]

y

4
Il [ ] |
A

+ ‘
"1

3x0,7x06 6x@15
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Diagram no. 6

Tol der Stiftabsténds
~—25 0.0mm o absande Type
3x1,905) 5,715 T60404-N -x
1,905 Z Einzalbec b

A S A -— z T60404-N4646-X461
’ Lipin i 0‘6

LY s 8l

11,43 I

Yy v l. 07 !
Rad | k3 ol N

(2,64)/ = ol X254

12,065 | 7,75 DO = Date Code
 Factory

y ' v
4 1 ] | | [3.510.5

LT

4x0,7x0,6 6x@15

m
o
3]
I
0 &
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CROSS-REFERENCE LIST

The sensors of the new VAC type series can replace compe- the data sheet comparison. The customer is responsible for
titive products in many cases and usually offer superior the actual suitability in his specific application.
technical properties regarding accuracy, temperature drift
and quality of the quiescent signal. The following table only A large number of other competitive types can be replaced
lists the competitive types with which the new VAC types functionally but the user needs to make adaptations, e.g.
are electrically and mechanically compatible according to change the circuit board layout. Please ask about these.
VAC item number LEM Honeywell F W. Bell Tamura Telcon Remarks
Type T6040-N...
4646-X653' | LTS 6-NP $22P006S05 (1) VAC — type no
opening
4646-X652' | LTS 15-NP $22P015505 (1) VAC — type no
opening
4646-X651' | LTS 25-NP $22P025505 (1) VAC — type no
opening
4646-X663' | LTSR 6-NP (1) VAC — type no
opening
4646-X662' | LTSR 15-NP (1) VAC — type no
opening
4646-X661' | LTSR 25-NP (1) VAC — type no
opening
4646-X300 | LA 25-NP CSNE 151 CLN 25 HTP25NP (@) F.W. Bell - type
CSNE 151-005 CLSM 252 suitable for Vpc up to
CSNE 151-006 £18V
CSNE 151-007
CSNE 151-010
4646-X400 | LAH 25-NP HTP25CPT? (3) VAC housing

HTP25CPTH?# 3 mm wider
(4) Telcon - type with
add. centre hole

4646-X410 | LAH 50-P/SP1 HTP50CPT? (3) VAC housing
HTP50CPTH®* 3 mm wider

(4) Telcon - type with
add. centre hole

4646-X412 | LAH 50-P HTP50CPT/2K** | (3) VAC housing

3 mm wider

(4) Telcon - type with
add. centre hole

4646-X412 | LAH 100-P HTP100CPT/2K* | 3) VAC housing
3 mm wider

4646-X413 | LAH 100-P/SP3

4646-X460 | LAS 50-TP
LAS 50-TP/SP1

4646-X461 | LAS 100-TP
LAS 100-TP/SP1
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TECHNICAL APPENDIX

FUNCTIONAL PRINCIPLE OF VAC CURRENT SENSORS

Two major advantages of the compensation current sensors
are their principle-related high linearity and their excellent
dynamic properties. The current |, to be measured is
magnetically coupled to the compensation current through a
soft magnetic core. The magnetic flux of this core is measu-
red by a magnetic field detector and controlled to zero by the
electronics, generating a compensation current I in the
compensation winding. This current is proportional to the
primary current .

DIFFERENT SENSOR PRINCIPLES - ACCURACY OF
THE CURRENT CAPTURE AND QUALITY OF THE
OUTPUT SIGNAL

Open loop Hall effect - sensors without compensati-
on coil. The accuracy of these types of sensors differs from
the two other principles. Their error over the whole tempe-
rature range is 7.5 % to 12 %. About half of this error is
temperature-dependent. The series scattering of the tempe-
rature responses of the Hall elements prevent the possibili-
ty of compensation. Their output signal also carries a lot of
noise interference. Open loop Hall effect sensors can be
used for less demanding applications.

Closed loop Hall effect — sensors. They achieve approxi-
mately half the accuracy of the VAC sensors, i.e. 2 % to 3 %
over the permissible temperature range whereby this is
smaller (typically -25 ... 85 °C instead of -40 ... 85 °C).
Their output signal is superimposed by noise. This semicon-
ductor noise is broadband and cannot be filtered out.

Com-

pen- Fleld | Probe

sation Probe Interface Ry I:mm:renﬂ —0
Coll

l Output
Voltage

Core
Integrator H-Bridge Voltage o
Driver Reference

Timing, Error Detsction, Power "‘

Control, Degauss, Ripple
Compensation

VAC closed loop sensors with magnetic probe. These
types reach an up to two times higher accuracy than closed
loop Hall effect — sensors over the entire application tempe-
rature range -40 ... + 85 °C. This is more important than
the error value only at room temperature. The quiescent
signal of the VAC sensors only has a low level, is high fre-
quency periodic and therefore easy to filter. There is practi-
cally no noise.
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VAC COMPENSATION SENSORS OFFER HIGH CONTI-
NUOUS AND PEAK CURRENTS IN A VERY COMPACT
FORM

The types T60404-N4646-X654, or X664 detect maximum
rms continuous currents up to 50 A and peak currents
up to +150A in a design with the dimensions
22.2mmx 10.0 mm x 24 mm (L X W x H).

REFLOW — SOLDERABLE TYPES AVAILABLE

The type series T60404-N4646-X67.. and X68.. are
electrically and mechanically compatible to the series
T60404-N4646-X65.. and X66... They are however reflow
— solderable and are therefore suitable for the automated
processing e.g. on PCBs, which are exclusive or predomi-
nantly equipped with SMD components.

The graph shows the temperature profile for lead free sol-
dering as suggested by VAC. The optimal soldering profile
for the specific application must be determined by the user.

0 50 100 150 200 250 300 350 400

time [s]
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DIAGRAMS Measured at the VAC sensor with unipolar +5 V supply and
voltage output, T60404-N4646-X661,
lon=25A, by, =+ 85A.

Temperature response offset
Low offset, almost temperature-independent, easily com- 0025
pensatable (I = lpy) 4
0,015
=
= 0,005
©
o
2
-0,005
0,015
-0,025
-40 -20 0 20 40 60 80 100 120
T[C]
Temperature response gain
Low gain error, almost temperature-independent (lp = Ipy) 2
1
§
= L
o
<
S -
-1
2
-40 -20 0 20 40 60 80 100 120
T[°C]
Pulse response
The output signal V,,,; (here expressed as the equivalent of 100
the input current) follows the input signal |p with negligible B
delay and adapts quickly to the static value. Shown here for 80 & =
lb=25Aandl,=80A B f
60 /
? 40 (
20 = S
0
20 i | | | | | |
0 1 2 3 4 5 6
t[us]
— Ip[A] I(Vout) [A] == Ip[A] == I(Vout) [A]
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VACUUMSCHMELZE GMBH & CO. KG

GRUNER WEG 37

D-63450 HANAU

PHONE +49 6181 38 0
FACSIMILE +49 6181 38 2645
INFO@VACUUMSCHMELZE.COM
WWW.VACUUMSCHMELZE.COM

VAC SALES USA LLC

2935 DOLPHIN DRIVE

SUITE 102

42701 ELIZABETHTOWN KY / USA
PHONE +1 270 769-1333
FACSIMILE +1 270 765 3118
INFO-USA@VACUUMSCHMELZE.COM

VACUUMSCHMELZE SALES OFFICE SINGAPORE

300 BEACH ROAD

#31-03 THE CONCOURSE

SINGAPORE 199555

PHONE +65 6391 2600

FACSIMILE +65 6391 2601
VACSINGAPORE@VACUUMSCHMELZE.COM
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© VACUUMSCHMELZE 2007. All rights reserved.

As far as patents or other rights of third parties are concerned, liability
is only assumed for products per se, not for applications, processes and
circuits implemented within these products. The information describes
the type of product and shall not be considered as assured characte-
ristics. Terms of delivery and rights to change design reserved.

ADVANCED MATERIALS - THE KEY TO PROGRESS




