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User’s Guide Latching Current Limiter (LCL)
ZES723LCL EVM (40V)

Abstract

The User's Guide describes the operation of the Latching Current Limiter (LCL) ZES723LCL EVM evaluation module
‘ZES723LCLGEV-EP'. It provides the detail how to set-up, configure the Latching Current Limiter as designed to monitor
the supply current into an electronics system, the LCL disconnects the power to the electronics system when the supply
current exceeds a preconfigured threshold. This document applies only to the ZES723LCL EVM.
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1. Introduction

ZES723LCL EVM, Latching Current Limiter (LCL) is designed based on ECSS-E-ST-20-20C, offering in current limiter
switching of the power supply lines to COTS devices with operating input voltage of 4V to 40V with integrated power
transistors that withstand up to 4A of output current, with very low quiescent current at 2mA.

The control system embodies a unique Smart-monitor with two types of operations: Latched or Re-triggerable, with built-in
Smart current limitation for repetitive overloads, with Embedded current sense and Digital status for system monitoring.

The ZES723LCL EVM is equipped with the following featured,

. Configurable trip-off and recovery times
. Configurable undervoltage protection
. Floating ground

2. Typical Application Circuit
2.1 LCL Configuration (Latch Mode)
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2.2 RLCL Configuration (Re-triggerable Mode)
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ZES723LCL EVM Operational Range, Ta = 25°C

Test

Power Input Voltage (Vce) Vv
Input Voltage control circuit (Vopsy) 4.5 5 \
Output Voltage (Vour) 4 40 Vv
Output current (lout) 4 A

Limitation Current (Trip Current) is defined by Rs with the following equation.

; _100x1073V A
limitation (Trip) — Rg
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4. ZES723LCL EVM Board (Top side and bottom side)
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5. List of items Required
a. DC Power supply
b. Variable “constant resistance” Electronics-load(E-load)
c. Banana plugs cables
d. Oscilloscope
e. Current probe
6. ZES723LCL EVM (strictly for Vcc = 40V only) Set-up connections
a. Ensure VR2 to 16.9k ohm for Vcc = 40V only.
b. Ensure there is shunt across J5, J6, J9, J10 at VR position.
c. Selection of J8: Shunt is Latch mode/ J8 shunt removed is Re-triggerable mode.
d. Set switch S3 (CS_Disable Switch); S3=1 for Latch mode/ S3=0 for Re-triggerable mode
e. Ensure switch S1 (TC_ON) and S2 (TC_OFF) are at “0” position before turn-on DC supply 40V to Vcc
and 5V to Vppsy.
f. Connect banana cable from DC Power Supply to ZES723LCL EVM Vcc and Vppsv header-pin (J17).
g. Connect J1 and J2 with a thick wire or inductor as per require.
h. Connect banana cable from ZES723LCL EVM Vy.oap connector to Electronics load(E-load) constant
resistance mode.
i. E-Load to configure to CR mode (40 ohm) at 0.02Hz, 1% (4 ohm) duty cycle as per below:
40 ONIMN  Pe——————————————————————————————————————— —— | ————
40NN —— " v
; 49.5 sec 10.5sec! 49.5 sec i 0.5sec !
< :E: :;: > >
j- After turn on Vcc and Vppsv then set switch S1 (TC_ON) to “1” position.
ZES723LCL
B CEyaation Capture waveform
ILOAD and VLOAD
VLOAD
+40V E-Load
CR mode (40 ohm
ol $59 i o constant load) and
DC i 0.02Hz, 1%DutyCycle
Power e (4.0 ohm for over-
0 current)
SlIole]/ANINEN - = = | woww . @lyry ] NI s e
GND
+5V

J17 (Vpnsv)
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7. Set-up Procedure
k. With above set-up connections, power on the DC Power supply 40V and 5V to ZES723LCL EVM Vcc
and Vppsy.
I.  Connect oscilloscope and E-load to Vioap, connector and monitor the output.

8. LCL Input Telecommands Scheme (Latch Mode)

TC_ON/TC_OFF TC_ON=0 *TC_ON = 1

TC_OFF =0 OFF ON
When LCL is not tripped, TC_OFF = 1 is blocked.

TC_OFF =1 OFF When LCL is tripped, TC_OFF = 1 will reset all internal latches and keeps LCL in
tripped state and later when switch TC_OFF = 0 will release LCL from trip and
turn on VOUT.

*Notes: In Latch mode, when TC_ON=1, set CS_Disable Switch (S3) = 1, otherwise TC_OFF will be blocked.

8.1 LCL Input Telecommands Timing diagram

TC_ON ]

! Ttrip-off

Ttripped

RESET RESTART
TC_OFF \‘ /

9. RLCL Input Telecommands Scheme (Re-triggerable Mode)

TC_ON/TC_OFF TC_ON=0 *TC_ON=1

TC_OFF =0 OFF ON
When LCL is not tripped or counter counts < 8 times, TC_OFF = 1 is
blocked.

TC_OFF =1 OFF When LCL is tripped and counter counts = 8 times, TC_OFF = 1 will resets

all internal latches and keeps LCL in tripped state and stops the retriggering.
If later switch TC_OFF = 0 will release LCL from trip and turn on VOUT.

**Notes: In Re-Triggerable mode, when TC_ON=1, set CS_Disable Switch (S3) = 0, otherwise Counter status
invalid.

9.1 RLCL Input Telecommands Timing diagram
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10.  Measuring Output when Over-current (Re-Triggerable mode)

a. ZES723LCL EVM rev1.0 of the output waveforms below with oscilloscope Vioap(Blue),
lLoan(Green) and Vsts(Red).
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ZES723LCL EVM Schematic

ES

1 _ 2 _ 3 4 _ s _ 6 _ 7 _ l
ST
N v 1" ™ $
=4 VIN 1l Vs 1
R1
4 b s PTHM2psXS
GND |- - mfrd o) o | 3 I
2| FEREEEEEREEERS 0 VOUT GND i el VSSH 1 i
m ZZZZZZEEEEEE HV_LCL_60V_Block f— = - |ﬂ
HHHHWWMGGGGG Peol <
=2 SE5555 i)
vIM 1 va 1
. = o PTHM2PSXS
vIN 3 vout
VIN vour 7 7
¥ > 10uF ToF 10uF | 10uF 2=
VIN vour 4 ™ sn
VIN vour : 2 M §
e - VIN vour - [ “ 1 VSIS ) “ 1
== [ R4 HN". NMMN_ : Vike =5 = GND VSTS SSH_S -
0476 |150m0] J21me T NS VIS = GRD L
DNP VG SKE Yo vina ) e
VDOH VG ouT e BRI TON
._. ST veour TON —=
L i TOFF -
TP . VSTS
1 TSP 2 VSTS ——
na viM "z VoS
21 for Class 48, 4 TSA 6 m vlmw 0% 4] -chiptoroidal L, 14.224mem datace
150m 82 for Chans 0.5, 0.67A - m»mmmkaﬂwmm Off-chiptoroidsl L, 14 224mes
7 ) 2
N s .
= T vour s [ vioan [
2 2
3 3
3 :
2l k| L s s
Ij 2lola| A3 LELE dl 0103136 SO T0-13.G$
= SEEEEE] ) = v
N N 3
b «0 Dassping resistor Off-chip Cand R ]
34 | —
&7 65 L me.
ooy oo VLOAD > 13 16 e = CBTOR0TTMS20NIC
T = VM z z n 8 M () 1: Disbale Counter; 0. Ensble Counter
= RS noon ==
5 5 1y 0 g
o 7 s
R11 e C6 7 |- .
RO =10 AN = 220 ——O 21 220aF 220uF — 3 4
2208 220F 2208 IV s - -
5 BW10-5-GD
VSTS NG w
IPI S 4 OS1RO1TMS20NIC
= Esable TSD, 0. Dissle TSD
GRD
i | » The RC branch is for VDDH
TON 8 RLCL aute start-up. VRI
VSSH § vadee is set based wa
12 formuls VRI
m 6570S-102HLF HE STNB-T0ZHLF (VDDH-SV)* 200k, so 1
1> he constant curvent is ocw
Whes UVPis shortad to I
£ VSSH, UVP is dissbled. I DA T Cxply, W B |
this case. there will be s VRIe1 10k When -
. - constant current owing 4.!8...!. TReW -T2
Cll =—=C12 —=—c13 14 18 16 13 intelC VSSH pin. :
VRI=100Ohm.
C 0068 o 022eF 0 1uF 0.47F 10uF ROASY The valuc is sround 1. ¥ VDDV
220uA4VDDH/S10kOMs). Dltower, or g
N - S capaciter, TC_ON delsy is ™7 1
4 2 For cxmmple, for 60VDDH, 7 - VR ON 1 -
S5 the valoe is ~1026A. oy s \n ! _ GND §1
= . . This RC branch carrest x MH) |
) jo  TheUVPssiagbrmch coasumption should be VoV 1] Ny
2 - Current convumption RIS !
HAQ ot I dedected from final lq oM
measu rements, (hat i = o 2ONIC
0165 ~02s finsd I mcasurcment. ey L == [Jme _ M0 ] M
047F ~1s ~113uA for GOVDDH with A ,>T 1 100 c1s | MR
106F ~208 uv ~21 / ST aec
1 636F ~20ms (Class 0.5 60V) R o I_I= 1uF RT0201 TMS20N1C
= disablot.
piat] 19
2 i ==
o) oD
Jin
12 BITTMS20NIC
34— GND  VIR3t0 VIRI 011 by defask
s 6
G TRHLE
sw1 2
oM NO 2
N W . - NO
wan — o W ICON coM
v+ NC =X ] NC
TSIZAITIDONR M2
2 10201 TMB20N1C T
ZEST23LAL 40V 4A Evalustion Boad
VDOSV
2 S| S N ter Feviace
GRS 102HLF TY02HLF SV supply. High 24V (mm), low 0.5V (max) GO A3 ZESTOLCLGEV-EP 10
= T= DN low, COMNC, IN High, COM = NO Date T2 2006 [ Seet of
GND G File Cillerss FESTHICL S0V EVIBAS

ZERO-ERROR SYSTEMS

11.

[

_ I : T ; I : [ ; I ‘ T , I —

Latching Current Limiter (LCL) Rev 2.0

Page 8 of 12




USER’s GUIDE

mmnses LEST23LCL Evaluation Module User’s Guide  June 2026
S723LCL EVM PCB layout
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Appendix

Revision History

| RevisionNo. _ Notes | Date |

Rev 1.0 Preliminary version Feb, 2026
Rev 2.0 Increase Vin to 40V from 28V June, 2026

For price, delivery, and ordering information please contact sales@zero-errorsystems.com
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IMPORTANT NOTICE AND DISCLAIMER

ZES PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN
RESOURCES (INCLUDING REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE,
AND OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES,
EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF
THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with ZES products. You are solely
responsible for (1) selecting the appropriate ZES products for your application, (2) designing, validating
and testing your application, and (3) ensuring your application meets applicable standards, and any
other safety, security, regulatory or other requirements.

These resources are subject to change without notice. ZES grants you permission to use these
resources only for development of an application that uses the ZES products described in the resource.
Other reproduction and display of these resources are prohibited. No license is granted to any other
ZES intellectual property right or to any third-party intellectual property right. ZES disclaims
responsibility for, and you will fully indemnify ZES and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

ZES’s products are provided subject to ZES’s Terms of Sale or other applicable terms available either
on zero-errorsystems.com or provided in conjunction with such ZES products. ZES's provision of these
resources does not expand or otherwise alter ZES’s applicable warranties or warranty disclaimers for
ZES products. ZES objects to and rejects any additional or different terms you may have proposed.

Copyright © 2026, Zero-Error Systems Pte. Ltd
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