A Product Line of ZETEX

A Diodes Incorporated
ZXCT1082/83/84/85/86/87
PRECISION HIGH VOLTAGE HIGH-SIDE CURRENT MONITORS

Description Pin Assignments
The ZXCT1082 and ZXCT1083 are high side unipolar current
sense monitors. These devices eliminate the need to disrupt OUT IZ EI v
- the ground plane when sensing a load current. ccC
@) The ZXCT1082/1084/1086 have 60V maximum operating GND
D) voltage and ZXCT1083/1085/1087 have 40V maximum
Q operating voltage.
8 The wide common-mode input voltage range and low S"‘E zl S-
o quiescent currents coupled with SOT25 packages make them
suitable for a range of applications; including automotive and
g systems operating from industrial 24-28V rails.
w Their quiescent current is only 0.6pA thereby minimizing ~ Typical Application Circuits
P current sensing error.
Rsense
The ZXCT1082 and ZXCT1083 use three external
transconductance/gain setting resistors which increase Vsuppiy V. oap
versatility by permitting wide gain ranges and optimization of + S-
bandwidths.
The ZXCT1084/5/6/7 are fixed gain voltage output ZXCT1084/1085
counterparts of the ZXCT1082/3. v..— ZXCT1086/1087
cc Load
Features GND | ouT
e  Wide supply and common-mode voltage range
0 2.7V to 60V ZXCT1082/84/86

ZXCT1084/85: Vour = 25 X Vgense

2.7V to 40V ZXCT1083/85/87
0 ° ZXCT1086/87:  Vour = 50 X Veenee

e Independent supply and input common-mode voltage
e Low quiescent current (0.6uA).

e Extended industrial temperate range -40 to 125°C

e Package SOT25

RSENSE

VSU PPLY VLOAD

Applications

e Automotive current measurement S+

e Industrial applications current measurement

e Battery management VCC_ ZXCT1082/1083 Load
e  Over current monitor

e Power Management GND ouT

e  Current sources

Rg

RGT
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Pin Description

= 1 OUT | Output pin. Current output. Voltage output
8 2 GND |Ground pin.
This is the positive input of the .

Q current monitor. It has a wide ﬁg f())(:lerlrgglercje?rlcs):gr,sffg’tﬁzoi:ldut Should be directly connected to
O 3 S+ |common-mode input range. The ) P the input side (VsuppLy) of the
o current through this pin varies with | Side (VsuppLy) of the sense sense resistor.
a differential sense voltage. resistor
; This is the negative input of the An external resistor, RgT, should |Should be directly connected to
L 4 S-  |current monitor._ It has a wide be connected from S- to the load |the load side (V| oap) of the sense
Z common-mode input range. side (VLoap) of the sense resistor. |resistor.

5 Vce | This is the analogue supply and provides power to internal circuitry.

Absolute Maximum Ratings

Voltage on S- and S+
ZXCT1082, ZXCT1084, ZXCT1086 -0.3to 65 \%
ZXCT1083, ZXCT1085, ZXCT1087 -0.3t0 45
Voltage on Vcc
ZXCT1082, ZXCT1084, ZXCT1086 -0.3t0 65 \%
ZXCT1083, ZXCT1085, ZXCT1087 -0.3t0 45
Voltage on OUT -0.3t0 Vs. \
Differential Input Voltage, Vs - Vs. +800 mV
Input current into S+ or S- M 12 mA
Storage Temperature -55 to 150 °C
Maximum Junction Temperature 150 °C
Package Power Dissipation 300 at Ta = 25°C mw
(De-rate to zero at 150°C)
ESD Rating
Human Body Model 2 kv
Machine Model 200 \%

Operation above the absolute maximum rating may cause device failure. Operation at the absolute maximum ratings, for
extended periods, may reduce device reliability.

M The differential input voltage limit, Vs+ - Vs. may be exceeded provided that the input current limit into S+ or S- is not exceeded

Recommended Operating Conditions

v ZXCT1083/1085/1087 Common-Mode Input Range 2.7 40 v

IN ZXCT1082/1084/1086 Common-Mode Input Range 2.7 60
v ZXCT1083/1085/1087 Supply Voltage Range 2.7 40 v

cc ZXCT1082/1084/1086 Supply Voltage Range 2.7 60
Vsense | Differential Sense Input Voltage Range 0 0.5 \
VouT Ouput Voltage Range 0 Vs. -1 \%
Ta Ambient Temperature Range -40 125 °C
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NEW PRODUCT

A Product Line of ZETEX
Diodes Incorporated
®

PresRmE TR ZXCT1082/83/84/85/86/87

Electrical CharacteristicS Test Conditions Ta = 25°C, Vs, = 12V, Vec = 5 V, Veense® = 100mV, ZXCT1082/3 Rer = 5kQ,
R = 125kQ; unless otherwise stated. (FT = -40°C to +125°C)

Input
I S+ input current 1.7 A
s+ P ) Ta=FT 5 W
Vsense = 0mvV 17
Is- S- input current TA=FT 5 HA
Iso |SENSE input offset current |Vggnse = -5mV ZXCT1082/3 HA
Vsense = 0mV +0.2 +1
Vio Input Offset Voltag o2 ZXCT1082/3/4/5 Tao=FT 2.5 mV
ZXCT1086/87 Ta=FT +3
Temperature co-efficient 4 UV/K
Output
Gt Transconductance 200 HA/V
- duct 4 |ZXCT1082/3 -1 +1 o
ransconductance error
GT-ERR VSEngl = Ta=FT -2 +2 0
Transconductance 10mV ~ to 150mV _
Gr.rc temperature co-efficient Ta=FT 10 nAK
Zout |Outputimpedance ZXCT1082/3 1,15 GQjlpF
ZXCT1084/5/6/7 1086/7 50
G Gain error” Vsense' = 1 +1 %
V-ERR - _
- — t 10mV to 150mV Ta=FT 2 *+2
oltage gain temperature _
Gv-1C  |co-efficient Ta=FT 100 ppm/K
Zout |Output impedance ZXCT1084/5/6/7 125 kQ
Output relative to common [ZXCT1082/3 Vioap -1| Vioap
VoUTH  |mode Vs -0.8 v
T ZXCT1084/5/6/7 Vs. -1 | Vs.-0.8
AC characteristics
-3dB Small Signal 1 _ G=25 500
BW | Bandwidth Vsense (ac) = 10mVpp (5o 755 200 kHz
\S/tseiNSE =50mV to 300mV G=25 5
t Settling time (0.1% S
s(0.1%) g ( ) Vsense = 50mV to 200mV |~ _ H
G =50 7
step
Output noise current f=1kHz 12 ANHZ
in-our  |density f = 10kHz ZXCT1082/3 10 P
Total output noise current |f = 0.1Hz to 100kHz 3 NARMS
¢ = 1kH ZXCT1084/5 1.5
Output noise voltage =Kz ZXCT1086/7 2.9 WHz
v density ¢ = 10kHz ZXCT1084/5 1.2
N-OUT ‘ ZXCT1086/7 2.3
. ZXCT1084/5 390
Total output noise voltage |f = 0.1Hz to 100kHz ZXCT1086/7 730 UVRMs
Notes: 1. For the ZXCT1082/83 VseNsE = “VsuppPLY” — “VLoAD" Where V| oaD is the load voltage or the lower potential side of the sense resistor.
For the ZXCT1083/84/85/86 VSENSE = “Vs+” — “Vs.*
2. V|o is extrapolated from measurements for the gain-error test.
3. For Vsgnse > 10mV, the internal voltage-current converter is fully linear. This enables a true offset to be defined and used.
4. Gain or transconductance error is calculated by applying two values of Vsensg and calculating the error of the slope vs. the ideal.
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A Product Line of ZETEX
A Diodes Incorporated

PresRmE TR ZXCT1082/83/84/85/86/87

Electrical Characteristics Test Conditions Ta = 25°C, Vs, = 12V, Vec = 5 V, Veense® = 100mV, ZXCT1082/3 Rer = 5kQ,
Rg = 125kQ; unless otherwise stated. (FT = -40°C to +125°C)

Power Supply
= 0.6 HA
(@) lce Vce Supply current  |Vsense = OV _ 5
) Ta=FT
a) ZXCT1083/5: Vsgnse = 60mV; 80 100
©) Vce = 2.7V to 40V TA=FT 75
g ZXCT1087:  Vsense = 30mV; 80 100
PSRRS VCC Supply rejection VCC = 2.7V to 40V TA =FT 75 4B
= ratio ZXCT1082/4: Vsense = 60mV; 80 100
'-é Vee = 2.7V to 60V TA=FT| 75
ZXCT1086: Vsense = 30mV; 80 100
Vce = 2.7V to 60V Ta=FT 75
ZXCT1083/5: Vsense = 60mV; 80 100
Vs+ = 2.7V to 40V Tao=FT 80
ZXCT1087: Vsense = 30mV; 80 100
5 |Common-mode sense |Vs+ = 2.7V to 40V Tao=FT 80
CMRR S . dB
rejection ratio ZXCT1082/4: Vsgnsg = 60mV; 80 100
Vg+ = 2.7V to 60V Ta=FT 80
ZXCT1086: Vsense = 30mV; 80 100
Vss = 2.7V to 60V Tao=FT 80
Notes: 5. Measured relative to input
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Typ ical Characteristics Vs+ = 12V, Ve = 5V VseNsE = 100mV, RgT = 5kQ, Rg = 125kQ, Ta = 25°C unless otherwise stated

20
18
16
6 . /&)
9 o
<1 125°C
a =~ 10 85°C
Q
©) 8
X s » 25°C
(al -40°C
; 6
L 4 / Vsense =0V |
Vg, =25°C
z , / Rer=50
% Rg = 1250
0 \
0 10 20 30 40 50 60
Vee (V)
Supply Current vs. Supply Voltage
3.0
2.5
.--"""'-’-
’.”/‘-’-4-‘"‘
2.0 ’/.-
:(5 //
515 f//
o
Vsense =0V
T, =25°C
0.5 Vee=5V
Rgr =5k
Rg = 125kQ
0.0 |
0 10 30 50 60
Vee (V)
I, Input Currentvs. V.
1.450
1.445 = —
1.440
< 1435
!
€ 1.430
o
5
O 1425
2 1.420
=
$1.415 —
- Vsense = 0V
VS+ 12v O
1.410 Vo sy
ReT=5kQ |
1.405 Rg = 125kQ
1.400 ||

-40 -25 -10 5 20 35 50 65 80 95 110125
T, Temperature (°C)

I, Input Current vs. Ambient Temperature
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A Product Line of ZETEX
A Diodes Incorporated
resnmEEET RS ZXCT1082/83/84/85/86/87

Typical Characteristics (cont.) vs. = 12V, Vcc = 5V Vsense = 100mV, Rt = 5kQ, Rg = 125kQ, Ta = 25°C

3.0 1.6
14
2.5 \
ﬁﬁ 1.2
-
@) 2.0
1.0
@) 3 3
= 1. 0.8
e & 15 5
e
i 0.6
; 1.0
Vg, 12V Vg, 12V
L Tp=25°C 04 Tp=25°C
> 05 Veense =0V _| Vee=5V
RgT = 5kQ 0.2 RgT=5Q
Rg = 125kQ Rg = 125kQ
0.0 | 0.0 ||
0 10 20 30 40 50 60 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 05
VCC (V) VSENSE (V)
Ig. Input Current vs. Supply Voltage Ig_ Input Current vs. Vg o Different Voltage
1.430 14 T T
L Vg, 12V
T T V=5V
1.425 L
12 -1, =25C
RgT = 5kQ \ r
1.420 Gain = 100
10
1.415
— < 8
< 2
=, 1410 5 X
- >O 6 Gain=25 |
1.405
/
= 4
Vsense =0V
1.400 Ve, 12V
Vee=5V ) ]
1.395 Rgr=5kQ — Gain =10
Rg = 125kQ //
1.390 || 0
-40 -25 -10 5 20 35 50 65 80 95 110 125 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 04505
T, Temperature (°C) Vsense (
Ig. Input Current vs. Ambient Temperature Output Voltage vs. Vg e
0.25 1 0.251
T 7’1 \\ 0.25 |
= = Y
0.248 Vg, = 2.7V,7\/S+: 12V 0.249 f [ T JI ::::\\‘
] H ] TN
Ve, = 40V 0.248 1 / \ \
[ -
. 0246 Ve, 60V - 0247 e \
?f- 2,’_ Ve = 40V / \\
> > 0.246
= 2 t \\
0.244 0.245 Yee o0 W
\
Vsense =0V 0.244 " Veense = 10mv \
| Vee=dV Vg, = 12V
0:242|— % 0.243 71, = 25°c
RgT = 5kQ RgT = 5kQ
Rg = 125kQ 0.242 |- Rgr= 125kQ
o24L L | o241l | | |
-40 -25 -10 5 20 35 50 65 80 95 110 125 -40 -25 -10 5 20 35 50 65 80 95 110 125
T, Temperature (°C) T, Temperature (°C)
Output Voltage Current vs. Ambient Temperature Vout VS- Ambient Temperature
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A Product Line of ZETEX
A Diodes Incorporated
ZXCT1082/83/84/85/86/87
Typical Characteristics (Cont.) vs, =12V, Vec = 5V Vsense = 100mV, Rgt = 5kQ, Rg = 125kQ, Tp = 25°C

14 0.30
Vg, =10V
12 / Vgense = 500mV 0.25 i[
- 10 / 0.20
O S / Vee=5V
2 .8 Tao25C  — S 015
@) 3 RgT= 5kQ s
(@) > Rgr= 125k 3
4 6 > 0.10
& /
; 4 0.05 v =10mv |
L / Veense = 100mV Vg, =3.6V TjE:NZS;C
Z 2 f 0.00 RgT = 5kQ _
/ Rgp= 125kQ
Veense = 10mV
o : -0.05 |
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Vs. (V) Vee (V)
Vour Vs: Vs, Vour Vs Vee
25.00 ‘ ‘ ‘ 0
\Y% =100 - 150mV. 05 // Gai l} 10
24.99 = sense = 100 - - ain =
\\\ -1 /
24.98
: -1.5
£ \\ ‘ ’\'\\
8 \\ Vgense = 30 - 100mV = -2
T 24.97 ~ g ~—_ S /4
= N ~~ S -25 :
o NN S = Gain =50
£ 24967 v =10 - 20mV - -3
a SENSE ™ Nl Vsense =20-30mV
‘ ‘ ~ -35
24.95 —+— \\
_ Gain =100 V~~=5V
Vee =5V cc
v:+c: 12v \ -4 Vg, =1V ]
24.94 7RGT= 5kQ 45 Tp =All Temp
RgT= 125kQ o Rgr=5kQ
2493 | -5 | [ |
-40 -25 -10 5 20 35 50 65 80 95 110 125 .00 05 .10 .15 .20 .25 .30 .35 .40 .45 .50
Temperature (°C) Vsense (V)
Differential Gain vs. Temperature Error vs. Vggyse
ZXCT1082/83/84/85/86/87 70f13 May 2010
Document number: DS32162 Rev. 1 - 2 www.diodes.com © Diodes Incorporated

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6245831/ZXCT1082.html

A Product Line of ZETEX
A Diodes Incorporated
ZXCT1082/83/84/85/86/87
Typical Characteristics (Cont.) Vs, = 12V, Vce = 5V Vsense = 100mV, Rer = 5kQ, Rg = 125kQ , T = 25°C

0 0
-0.1
-0.05 /ﬁ Vgense = 10mV
-0.2
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Rgt = 5kQ -0.9
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0 10 20 30 40 50 60 0 10 20 30 40 50 60
Vee (V) Vs: (V)
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40.0 [ TTTI 40 T
Gain =50 Ve =5V, Vg, = 12V
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Y
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20.0 20
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& \ S NN
Z100 £ oot NN
= \\ & 10 125°C \ NS
© \ \%2: AN
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Veg =5V, Vs, =12V ™ Gain =10 \ RSN
Vsensg = 10mV \Q{ N
-10.0(—  SENSE -10
Tp=25°C 7 § q
RgT= 5kQ 25c [\ ::\
200U LU LI LI \ 0 TN
1E+0 1008+0 10E+3 1E+6 100E+6 100E+3 1E+6 10E+6 100E+6
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Small Signal Bandwidth vs. Frequency Small Signal Bandwidth vs. Frequency
03 \ T 8 0.25 T ®
Vj’UT Ve =5V Vee =5V
0.25 fr— Vsi =1V g Vg, =12V
Tp=25°C 02 Taease |
RGT= 5kQ : RGT= 5kQ
0.2 > Rg =125kQ 1 4 Rg = 125kQ
v
< = —~ <~ 015 4
2 0.15 3 s = S
§ 5 0 Vsense E
& = & >
> 01 2 > 01 3
0.05 1 f
0.05 Vout 2
0 0
-0.05 1 0 1
0 1 2 3 4 5 6 7 8 9 ]_01 0 1 2 3 4 5 6 7 8 9 10
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Large Signal Pulse Response Large Signal Pulse Response
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Typical Characteristics (Cont.) vs. = 12V, Vec = 5V Vgense = 100mV, Rer = 5kQ, Rg = 125kQ , Ta = 25°C
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0.01 /”‘ 0.25
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Common Mode Rejection vs. Frequency
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A Product Line of ZETEX
A Diodes Incorporated
ZXCT1082/83/84/85/86/87
Typical Characteristics (Cont.) vs. = 12V, Vce = 5V Vsense = 100mV, Rer = 5kQ, Rg = 125kQ , T = 25°C
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Typical Characteristics (Cont.) vs. = 12V, Ve = 5V Vsense = 100mV, Rer = 5kQ, Rg = 125kQ , T = 25°C
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Package Outline Dimensions

ZXCT1082E5TA Preview SOT25 1082 77, 180mm 8mm 3000
- ZXCT1083E5TA Preview SOT25 1083 7", 180mm 8mm 3000
@) ZXCT1084E5TA Preview SOT25 1084 77, 180mm 8mm 3000
:D) ZXCT1085E5TA Preview SOT25 1085 77, 180mm 8mm 3000
@) ZXCT1086E5TA Preview SOT25 1086 7", 180mm 8mm 3000
g ZXCT1087E5TA Preview SOT25 1087 7", 180mm 8mm 3000
LLl - - ,
2 Package Outline Dimensions
SOT25
b e
- - —t
E E1
el a
D c
A A2 r A1
N N —

A 0.90 1.45 0.0354 0.0570

Al 0.00 0.15 0.00 0.0059

A2 0.90 1.3 0.0354 0.0511

b 0.20 0.50 0.0078 0.0196

C 0.09 0.26 0.0035 0.0102

D 2.70 3.10 0.1062 0.1220

E 2.20 3.20 0.0866 0.1181

E1l 1.30 1.80 0.0511 0.0708

e 0.95 REF 0.0374 REF

el 1.90 REF 0.0748 REF

L 0.10 0.60 0.0039 0.0236

a° 0 30 0 30
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IMPORTANT NOTICE

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS DOCUMENT,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or other changes
without further notice to this document and any product described herein. Diodes Incorporated does not assume any liability arising out of the
application or use of this document or any product described herein; neither does Diodes Incorporated convey any license under its patent or
trademark rights, nor the rights of others. Any Customer or user of this document or products described herein in such applications shall
assume all risks of such use and will agree to hold Diodes Incorporated and all the companies whose products are represented on Diodes
Incorporated website, harmless against all damages.

Diodes Incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales
channel.

Should Customers purchase or use Diodes Incorporated products for any unintended or unauthorized application, Customers shall indemnify
and hold Diodes Incorporated and its representatives harmless against all claims, damages, expenses, and attorney fees arising out of,
directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized application.

NEW PRODUCT

Products described herein may be covered by one or more United States, international or foreign patents pending. Product nhames and
markings noted herein may also be covered by one or more United States, international or foreign trademarks.

LIFE SUPPORT

Diodes Incorporated products are specifically not authorized for use as critical components in life support devices or systems without the
express written approval of the Chief Executive Officer of Diodes Incorporated. As used herein:

A. Life support devices or systems are devices or systems which:
1. are intended to implant into the body, or

2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use provided in the
labeling can be reasonably expected to result in significant injury to the user.

B. A critical component is any component in a life support device or system whose failure to perform can be reasonably expected to cause
the failure of the life support device or to affect its safety or effectiveness.

Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or systems,
and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Diodes Incorporated products in such safety-critical, life support devices or systems, notwithstanding any devices- or systems-
related information or support that may be provided by Diodes Incorporated. Further, Customers must fully indemnify Diodes Incorporated and
its representatives against any damages arising out of the use of Diodes Incorporated products in such safety-critical, life support devices or
systems.

Copyright © 2010, Diodes Incorporated

www.diodes.com
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