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  LX7712 

126V, 5A, LCL/RLCL Programmable Current Limiting 
Power Switch For Space 

 
 Description 
The LX7712 is a radiation-hardened-by-design power 
switch for integration into spacecraft power distribution 
systems as an electronic fuse for power line protection. 
DC supplies from 18V to 126V with continuous current 
rating up to 5A can be easily turned on and off with slew 
rate programmability. The LX7712 includes a P-channel 
MOSFET power switch and catch diode for inductive 
loads. 
 
The LX7712 is configurable as either a latchable current 
limiter or a fold-back current limiter, with optional thermal 
shutdown. Multiple LX7712 devices can be paralleled to 
increase the current rating. The current limit, on/off slew 
rate, and fault response fault timers are programmed 
with passive external components. 
 
The latchable current limiter is configurable to either 
latch off (LCL) under fault conditions, or to attempt to 
restart in hiccup mode (RLCL). A fault time integrating 
function accumulates the thermal effects of short fault 
pulses. The fault timer is configurable for either a fixed 
duration or a duration that is a function of the voltage 
drop from line input to load output across the switch. A 
resistor programmable fault timer discharge function 
ensures that the LX7712 has dissipated excess energy 
to a safe level before restarting. 
 
In fold-back current limit (FCL) mode, the profile of the 
fold-back load current versus load voltage curve is 
resistor programmable. Fold-back allows automatic fault 
recovery. An overload condition forces the current limit 
to a safe trickle level, and when the overload is removed 
the current limit returns to its normal level. This prevents 
soft-short fault situations which can cause the switch to 
over-dissipate. 
 
A programmable current ramp function limits the slew 
rate of the current during turn on and turn off. 
 
The LX7712MFQ is packaged in a 132-pin hermetic 
ceramic quad flat pack. It operates over a -55°C to 
125°C temperature range and is radiation tolerant to a 
minimum of 100krad(Si) TID and a minimum of 
50krad(Si) ELDRS, as well as single event effects. 

Features 
• Internal 126V, 5A rated power switch 
• Internal catch diode for inductive loads 
• Constant current or fold-back current limit 
• Safe management of soft overload faults 
• Optional hiccup automatic restart mode (RLCL) 
• Programmable current levels 
• Programmable fault timer 
• Current monitor output 
• Separate ON, OFF, and LOW POWER OFF control inputs 
• Low power switch voltage drop 
• Over temperature shutdown and optional restart 
• Load current slew rate control 
• Radiation tolerant: 100krad(Si) TID, 50krad(Si) 

ELDRS, Single Event Latch-up immune to 
81.2MeV.cm²/mg at 120V 

 
Applications 
• Spacecraft power control and distribution 

 
 

 
Typical Power Switch System

Preliminary 

https://www.microchip.com/en-us/product/LX7712�
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1 CQFP-132 Pin Configuration and Pinout 
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n/c 4 96 SHDN
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n/c 6 94 OT_FLT
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IR_TC_E 9 91 n/c
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2 Ordering Information (subject to export restrictions under EAR9A515.e) 
Operating 

Temperature 
Package 

Type Package Part Number SMD Number Flow Shipping 
Type 

LX7712MFQ-EV TBD MIL-PRF-38535 Class V Hermetic 
Ceramic LX7712MFQ-EQ TBD MIL-PRF-38535 Class Q 

LX7712MFQ-ES1 - Engineering Samples1 
Tray -55°C 

to 
125°C Ceramic 

CQFP 
132L 

MECH-SAMPLE-CQFP132 - Empty Package Sample  
1 Engineering samples are intended for design evaluation purposes only. They are only tested and trimmed at room 
temperature, and do not undergo any thermal, environmental, or hermeticity testing 
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3 CQFP-132 Pin Numbering and Pin Descriptions 
Pin Name  Pin Type Pin Function Description  

1 CS_DRV Analog Output Cold-Spare 
PFET Driver 

Gate drive for optional external power PMOS in series with the power 
input rail and the LINE input pins which prevents reverse current flow 
from LOAD to the input supply when the LX7712's internal power 
switch is turned off. See section 19 on page 27 

2-4 n/c - - Pins are not bonded 

5 LS_SOURCE_
REF Analog Output Zener 

Cathode of internal zener diode for optional biasing of external pass 
transistor when no low voltage LS_SOURCE supply is available. See 
section 12.4 on page 15 

6 n/c - - Pin is not bonded 
7 IR_TC_C Analog I/O IR_TC NPN Collector of internal NPN buffer for IR_TC current slew rate control  
8 n/c - - Pin is not bonded 
9 IR_TC_E Analog I/O IR_TC NPN Emitter of internal NPN buffer for IR_TC current slew rate control 
10 n/c - - Pin is not bonded 

11 CL_LVL Analog Input Current Limit 
Level 

The voltage on this pin sets the current limit reference level. A resistor 
network connects this pin to LOAD and/or VREF. See section 15 on 
page 19 

12 n/c - - Pin is not bonded 

13 LS_RAIL Power Low-Side Rail 

Output of an internal linear regulator delivering 10V ±1V above GND. 
Regulator input is LS_SOURCE pin 127. Bypass LS_ RAIL with a 10nF 
capacitor to GND. See the LS_SOURCE and LS_RAIL section 12.4 on 
page 15 

14-15 n/c - - Pins are not bonded 

16 HICCUP Logic Input 
(4MΩ to GND) 

Hiccup Mode 
Enable 

To enable hiccup mode, which resets a latched over-current fault under 
fault timer control, tie HICCUP to either VREF or to a 2.5V to 5V logic 
supply. To disable hiccup mode, leave HICCUP open or tie to GND. 
See the Fault Timer section 16 on page 20 

17 n/c - - Pin is not bonded 

18-19 GND Power GND All GND pins 17 to 19 must be used, and are the GND point for analog 
and logic signals 

20-21 n/c - - Pins are not bonded 

22 VREF Analog Output 5V Reference 
Output of an internal +5V ±4% reference voltage. VREF can source up 
to 2mA into external loads such as configuration resistor networks. 
Bypass VREF with a 100nF capacitor to GND 

23 n/c - - Pin is not bonded 

24 I_CH_CC Analog Input 

Fault Timer 
Static Charge 

Current 
Programming 

Connect resistor RI_CH_CC from I_CH_CC to GND to set a static 
reference current to charge the fault timer capacitor. Leave open if not 
used. See the Fault Timer section 16 on page 20 

25 n/c - - Pin is not bonded 

26 I_CH_SOA Analog Input 

Fault Timer 
Dynamic 

Charge Current 
Programming 

Connect resistor RI_SOA_CC from I_CH_SOA to GND to set a dynamic 
reference current to charge the fault timer capacitor. Leave open if not 
used. See the Fault Timer section 16 on page 20 

27 n/c - - Pin is not bonded 

28 I_DCH_CC Analog Input 

Fault Timer 
Discharge 

Current 
Programming 

Connect resistor RI_DCH_CC from I_DCH_CC to GND to set a static 
reference current to discharge the fault timer capacitor, and to set the 
slew rate during power switch turn on and turn off. See the Fault Timer 
section 16 on page 20 

29 n/c - - Pin is not bonded 

30 IR_TC Analog Input 

Current 
Ramping 
Timing 

Capacitor 

Connect capacitor CIR_TC from IR_TC to GND to set the slew rate 
during power switch turn on and turn off or leave open. RI_DCH_CC on 
I_DCH_CC pin 28 is the other programming element. See the Fault 
Timer section 16 on page 20 

31-32 n/c - - Pins are not bonded 
33 DAP Power Die Attach Pad This pin must be connected to GND 
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Pin Name  Pin Type Pin Function Description  

34 TIMER Analog Input 
Latchable 

Current Limit 
Fault Timer 

Connect capacitor CTIMER from TIMER to GND to set the programmable 
fault timer time constant together with resistors RI_CH_CC, RI_DCH_CC, and 
RI_DCH_CC. Grounding TIMER disables the fault timer function. See the 
Fault Timer section 16 on page 20 

35 n/c - - Pin is not bonded 

36 I_MON Analog Output Load Current 
Monitor 

Connect resistor RI_MON from I_MON to GND to monitor the load 
current. The output current on this pin is 1/5000 x the load current. 
Short I_MON to GND if load current monitoring isn't required. See the 
Current Monitoring section 14 on page 18 

37 n/c - - Pin is not bonded 

38 UVLO Analog Input 
LINE Under-

Voltage Lock-
Out 

This input is used to monitor the LINE voltage. The under-voltage level 
is set with a LINE to GND external voltage divider. See the External 
Voltage Monitor Inputs section 13.4 on page 17 

39 n/c - - Pin is not bonded 

40 VO_MON Analog Input LOAD Voltage 
Monitor 

This input is used to monitor the LOAD voltage. The under-voltage 
level is set with a LOAD to GND external voltage divider. See the 
External Voltage Monitor Inputs section 13.4 on page 17 

41 DAP Power Die Attach Pad This pin must be connected to GND 
42-44 n/c - - Pins are not bonded 

45-66 LOAD Power Power Switch 
Output 

All LOAD pins 45 to 66 must be used, connected to the external load. 
An internal reverse biased diode from LOAD to FW_GND clamps 
inductive flyback voltages on turn-off 

67-70 n/c - - Pins are not bonded 

71 OFF_LP Power 
(2.4MΩ to GND) 

OFF (Low 
Power) Control

A logic high level on OFF_LP will turn off the power switch and enter 
low power mode by shutting down internal power supplies 

72 n/c - - Pin is not bonded 

73 OFF Logic Input 
(4MΩ to GND) OFF Control A logic high pulse or level on this pin will turn off the power switch. The 

OFF input has priority over the ON pin if both are high 
74 n/c - - Pin is not bonded 

75 ON Logic Input 
(4MΩ to GND) ON Control A logic high pulse or level on this pin will turn on the power switch 

76 n/c - - Pin is not bonded 

77-90 FW_GND Power GND Free-wheel 
Diode Ground 

All FW_GND pins 77 to 90 must be used, to provide a path for current 
to flow through the free-wheeling diode that provides a path of 
inductive load current if the power switch shuts off abruptly 

91 n/c - - Pin is not bonded 

92 STATUS Open Collector 
Logic Output On/Off Status 

A low level on this open collector output indicates that the switch is on, 
and that the VO_MON is monitoring a LOAD voltage greater than the 
under-voltage threshold 

93 n/c - - Pin is not bonded 

94 OT_FLT 
Open Collector 

Logic I/O 

Over 
Temperature 

Fault 

A low level on this open collector output indicates that an over- 
temperature fault has occurred. The over-temperature sensor has 
hysteresis and resets after cooling down. This pin can be connected to 
SHDN. Multiple devices can have OT_FLT and SHDN connected 

95 n/c - - Pin is not bonded 

96 SHDN 

Open Collector 
Logic I/O 
(1MΩ to 

LS_RAIL) 

Shutdown Fault

A low logic output signal indicates that an LCL timeout has triggered 
the shutdown latch. This pin can also be used as an input from another 
device or from the temperature monitor output OT_FLT to conditionally 
shutdown the switch. Multiple devices can have SHDN connected 

97-99 n/c - - Pins are not bonded 

100-121 LINE Power Power Switch 
Input 

All LINE pins 100 to 121 must be used, connected to the 18V to 126V 
power supply to be switched. LINE is also the power input for the 
HS_RAIL regulator. Bypass the group of LINE pins with a single 100nF 
capacitor to GND 

122 ISENSE Power Kelvin 
Sense Input 

Current Monitor 
Input 

123 I_SET Analog Input Current Monitor 
Reference 

Connect a resistor RI_SET = 10kΩ between ISENSE and I_SET to bias 
the power switch's current sensing. ISENSE is internally bonded to 
LINE and provides a Kelvin connection to LINE since it does not carry 
any of the LINE/LOAD current 

124-126 n/c - - Pins are not bonded 
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Pin Name  Pin Type Pin Function Description  

127 LS_SOURCE Power Low-Side Rail 
Power Source 

Input to the LS_RAIL linear regulator with output at pin 13. Bypass 
LS_SOURCE with a 100nF capacitor to GND. See the LS_SOURCE 
and LS_RAIL section 12.4 on page 15 

128-130 n/c - - Pins are not bonded 

131 HS_RAIL Power High-Side Rail 
Output of an internal linear regulator delivering 10V ±1V below LINE. 
Bypass HS_RAIL with 100nF to LINE (not to GND). See the HS_RAIL 
section 12.3 on page 15 

132 n/c - - Pin is not bonded 
 
Notes 
1. Pins that are shown as not bonded may be connected to any potential, such as an adjacent pin or GND, subject to the 

creepage and clearance requirements of the PCB layout 
2. It is recommended to: 

a. Create a partial ground plane for the LX7712's analog and control components, and connect this plane to 
system GND at the signal GND pins 18 and 19 and the die attach pins 33 and 41. This avoids modulation of 
the analog ground by load currents 

b. Connect the power FW_GND pins 77 to 90 via a separate low-impedance path to system GND 
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4 Absolute Maximum Ratings 
Stresses above those listed in ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device. This is a 
stress only rating and operation of the device at these or any other conditions above those indicated in the operational 
sections of this specification is not implied. 
 
 

Parameter Min Max Units 
VLINE

 -3 150 V 
VLOAD -2 VLINE + 1.5 V 
VHS_SINK -0.3 VLINE V 
VLS_SOURCE -0.3 27 V 
PHS_SINK (HS_SINK regulator dissipation)  610 mW 
PLS_SOURCE (LS_SOURCE regulator dissipation)  300 mW 
ILS_SOURCE_REF -5 3 mA 
IIR_TC_C, IIR_TC_E -3 3 mA 
ICS_DRV  3 mA 
ILINE, ILOAD -7.5 7.5 A 
IFW_GND 0 7.5 A 
VHS_RAIL Self-regulated VLINE V 
VI_SET VLINE - 7.5 VLINE V 
VLS_RAIL -0.3 15 V 
VVREF -0.3 Self-regulated V 
VIMON -0.3 5.6 V 
VCL_LVL, VTIMER -0.3 9 V 
VUVLO, VVO_MON -0.3 15 V 
VI_CH_CC, VI_CH_SOA, VI_DCH_CC, VIR_TC -0.3 11 V 
VHICCUP, VOFF_LP, VOFF, VON, VSTATUS, VOT_FLT, VSHDN -0.3 12 V 
STATUS, SHDN. and OT_FLT sink current 0 3 mA 
I_MON pin current -1 0 mA 
Operating Junction Temperature -55 150 °C 
Storage Junction Temperature -65 160 °C 
Peak Lead Solder Temperature (10 seconds)  260 (+0, -5) °C 

 

5 Electrostatic Discharge Ratings 
JEDEC JEP155 states that 500V HBM allows safe manufacturing with a standard ESD controlled process. 
JEDEC JEP157 states that 250V CDM allows safe manufacturing with a standard ESD controlled process. 
ESD ratings apply to all pins. 
 
 

ESD Test Minimum Capability 
HBM: Human Body Model, per MIL-STD-883 TM3015 ±2kV 
CDM: Charged Device Model, per ANSI/ESDA/JEDEC JS-002 ±500V (±750V TBD) 
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6 Operating Ratings 
Performance is generally guaranteed over this range as further detailed below under Electrical Characteristics. 
 
 

Parameter Min Max Units 
VLINE, VLOAD (using RI_MON = 5kΩ) 22 126 V 
VLINE, VLOAD (using RI_MON = 1kΩ) 18 126 V 
PHS_SINK (HS_SINK regulator dissipation)  480 mW 
PLS_SOURCE (LS_SOURCE regulator dissipation)  225 mW 
ILS_SOURCE_REF -2 2 mA 
IIR_TC_C, IIR_TC_E  2 mA 
ICS_DRV (peak current when charging or discharging the gate of an external PFET) -2 2 mA 
VLS_SOURCE  12 20 V 
VHS_SINK 0 VLINE - 12 V 
VI_SET VLINE - 6 VLINE V 
VCL_LVL 0 5.3 V 
VUVLO, VVO_MON 0 13 V 
VI_CH_CC, VI_CH_SOA, VI_DCH_CC, VIR_TC, VTIMER, VHICCUP, VOFF_LP, VOFF, VON 0 6 V 
VSTATUS, VOT_FLT, VSHDN 0 VLS_RAIL V 

VIMON 0 (VI_SET - 5) up 
to 5.5 max V 

STATUS, SHDN, and OT_FLT sink current 0 2 mA 
ILINE, -ILOAD (peak current when switch body diode or catch diode is forward biased) -5 5 A 
IFWD_CatchD (maximum continuous current through catch diode)  0.5 A 
PFWD_CatchD (maximum average power dissipated by catch diode during pulsed regime)  0.5 W 
QFWD_CatchD (maximum average charge dissipated by catch diode during pulsed regime)  40 mC 

 

7 Electrical Characteristics 
The following specifications apply over the operating ambient temperature of -55°C ≤ TA ≤ 125°C except where otherwise 
noted with the following test conditions: VON = VHICCUP = 6V; VOFF = VOFF_LP = VHS_SINK = GND; VLS_SOURCE = 17V; 18V < 
VLINE < 126V. RI_MON = 1kΩ. Typical parameters refer to TJ = 25°C. Positive currents flow into a pin. 
 
Symbol Parameter Test Conditions/Comments Min Typ Max Units 
Operating Currents and Voltages 

Switch On or Off, No Load  3.5 6.5 mA 
ILINE 

Internal IC current 
consumption flowing to 
LINE Switch Off (low power)  0.6 1.9 mA 

IHS_SINK Current for internal linear 
regulator HS_RAIL OFF_LP = logic low  -1 -1.5 mA 

ILS_SOURCE 
Current for internal linear 
regulator LS_RAIL (part 
of IGND) 

LS_SOURCE is supply for LS_RAIL 
regulator. OFF_LP = logic low 3.5 6.5 10 mA 

ILS_RAIL Current into LS_RAIL LS_RAIL supplied with external 11V, 
LS_SOURCE floating 2 7 9 mA 

VLINE_UVLO LINE UVLO VLINE rising, with both LS_RAIL and VREF 
operating normally 9  10.3 V 

VLINE_HYST LINE UVLO hysteresis  0.02 0.3 0.9 V 
VLS_RAIL_UVLO LS_RAIL UVLO VREF voltage rising 7.3 7.9 8.5 V 
VHS_RAIL_UVLO HS_RAIL UVLO (VLINE - VHS_RAIL) voltage rising 7.3 7.9 8.5 V 
VVREF_UVLO VREF UVLO LS_RAIL voltage rising 4.2 4.45 4.65 V 
VHS_RAIL Voltage below line VLINE - VHS_RAIL  9 10 11 V 
VLS_RAIL Voltage above ground -1mA < ILS_RAIL < 0 drawn externally 9 10 11 V 

VLS_SOURCE_REF Zener voltage ILS_SOURCE_REF = TBD µA. Zener comprises 3 
nominally 6V zener diodes in series TBD 18 TBD V 
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Symbol Parameter Test Conditions/Comments Min Typ Max Units 
VVREF Output voltage -2mA < IVREF < 0 4.8 5 5.2 V 
IVREF Current limit VREF shorted to ground -2 -12 -25 mA 
Logic Inputs ON, OFF, HICCUP, OFF_LP 

ON, OFF, HICCUP 2   Input logic high level 
OFF_LP 2.2   

V 

Input logic low level ON, OFF, HICCUP, OFF_LP   0.8 V 
VINPUT = 5V (OFF_LP) 0.5  10 
VINPUT = 5V (ON, OFF, HICCUP) 0.25  5 

VINPUT 

Leakage Current 
VINPUT = 0V -1  1 

μA 

TLATCH Pulse Width to latch for 
ON, OFF and HICCUP Either ON or OFF 1   μs 

Logic Input SHDN 
Input logic high level 2.0   
Input logic low level 

SHDN as input 
  0.8 

V 
VSHDN 

Leakage Current SHDN as input; 0V < VSHDN < VLS_RAIL -50  50 μA 
Logic Outputs STATUS, OT_FLT, SHDN 

High output voltage; 10kΩ pull-up to LS_RAIL 8.5 10 11 V 
Low output voltage; ISINK = 1mA 0 0.3 0.5 V 

VSTATUS, VOT_FLT, 
VSHDN 

Logic levels 
SHDN as output 

ISINK internal current limit 2 6 10 mA 
External Under-Voltage Lockout (UVLO) 
VUVLO Voltage threshold Voltage rising  49 50 51 %VREF
VUVLO Hysteresis  1 3 4.5 %VREF
IUVLO UVLO monitor leakage 0V < VUVLO < 13V -10  10 μA 

TD UVLO UVLO to STATUS delay UVLO 5V to 0V step, RSTATUS = 10kΩ, 
CSTATUS = 100pF, 50% to 50% 0.3  1.5 ms 

VO_MON 
VVO_MON VO_MON threshold Voltage rising 49 50 51 %VREF
VVO_MON VO_MON hysteresis Hysteresis 1 3 4.5 %VREF
IVO_MON VO_MON leakage 0 < VVO_MON < 13V -10  10 μA 

TD VO_MON VO_MON to STATUS 
delay time 

VO_MON 5V to 0V step, RSTATUS = 10kΩ, 
CSTATUS = 100pF, 50% to 50%  4 10 μs 

Power Switch 

CL_LVL

LOAD_TRIP

V

I

Δ

Δ
 

CL_LVL input voltage to 
LOAD current gain 
(transconductance) 

RI_SET = 10kΩ, for VCL_LVL = 1V to 5V 0.9  1.1 Ω-1 

ILOAD_TRIP_LINEARITY  
Error from ideal line with 
respect to 5A scale RI_SET = 10kΩ, for VCL_LVL = 1V to 5V -1  1 % 

RI_SET = 10kΩ, VCL_LVL = 1V, VCL_LVL = 2V; TJ 
= 25°C - 125°C -0.4 -0.2 0.1 A 

ILOAD_TRIP_offset 
Load current trip value 
extrapolated at 0V RI_SET = 10kΩ, VCL_LVL = 1V, VCL_LVL = 2V; TJ 

= -55°C -0.75 -0.3 0.1 A 

-4  4 % RI_SET = 10kΩ, for VCL_LVL = 1V; TJ = 25°C 
-0.2  0.2 A 
-10  5 % 

ILOAD_TRIP_1V 
Load current trip error 
from 0.8A with respect to 
5A scale at 1V RI_SET = 10kΩ, for VCL_LVL = 1V 

-0.5  0.25 A 
-9  7 % 

ILOAD_TRIP_4V 
Load current trip error 
from 3.8A with respect to 
5A scale at 4V 

RI_SET = 10kΩ, for VCL_LVL = 4V 
-0.45  0.35 A 

II_MON_LINEARITY Error from ideal line with 
respect to 5A scale 

ILOAD = 0-4A, VCL_LVL = 5.25V, RI_MON = 1kΩ, 
RI_SET = 10kΩ; -0.5  0.5 % 

ILOAD = 0A, VCL_LVL = 5.25V, RI_MON = 1kΩ, 
RI_SET = 10kΩ; TJ = 25°C - 125°C -1 -40 -70 μA 

II_MON_0A II_MON current at ILOAD = 
0A ILOAD = 0A, VCL_LVL = 5.25V, RI_MON = 1kΩ, 

RI_SET = 10kΩ; TJ = -55°C -30  -125 μA 
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Symbol Parameter Test Conditions/Comments Min Typ Max Units 

II_MON_1A 
II_MON error from 240µA 
with respect to 5A scale 
at ILOAD = 1A 

ILOAD = 1A, VCL_LVL = 5.25V, RI_MON = 1kΩ, 
RI_SET = 10kΩ -4  7 % 

II_MON_2A 
II_MON error from 440µA 
with respect to 5A scale 
at ILOAD = 2A 

ILOAD = 2A, VCL_LVL = 5.25V, RI_MON = 1kΩ, 
RI_SET = 10kΩ -4  7 % 

ILOAD = 4A, VCL_LVL = 5.25V, RI_MON = 1kΩ, 
RI_SET = 10kΩ II_MON_4A 

II_MON error from 840µA 
with respect to 5A scale 
at ILOAD = 4A ILOAD = 4A, VLINE = 20V, VCL_LVL = 5.25V, 

RI_MON = 5kΩ, RI_SET = 10kΩ 

-5  7 % 

CL_LVL

LOAD_CLIM

ΔV

ΔI
 

CL_LVL input voltage to 
LOAD current limit gain 
(transconductance) 

RI_SET = 10kΩ, for VCL_LVL = 1V to 5V 0.65 0.9 1.1 Ω-1 

ILOAD_CLIM_1V 
Load current limit error 
from 0.6A with respect to 
5A scale at 1V 

RI_SET = 10kΩ, for VCL_LVL = 1V;  -10  10 % 

ILOAD_CLIM_5V 
Load current limit error 
from 4.2A with respect to 
5A scale at 5V 

RI_SET = 10kΩ, for VCL_LVL = 5V;  -20  20 % 

VLINE-LOAD Switch voltage drop ILOAD = 1A  120 220 mV 
RLINE-LOAD Switch on-resistance ILOAD = 1A  120 220 mΩ 

In short circuit; TJ = -55°C - 25°C  0.1 20 μA ILINE-LOAD Switch off leakage  
In short circuit; TJ = 125°C  30 125 μA 

tPWR_ON Switch turn on time From ON to LOAD; IR_TC = open   200 μs 

tLP_ON 
Switch turn on time from 
low power mode 

From OFF_LP de-assertion (50%) to LOAD 
(10%); ON = asserted; IR_TC = open   1.5 ms 

tC_LIM Current limit reaction time 5A current limit, LOAD step from 10kΩ to 
1mΩ, ILOAD falls below 5A   10 μs 

VReverse 
On voltage for 
switchback diode Ireverse = 5A  1 1.5 V 

IReverse_sw Maximum reverse current DC    5 A 
Catch Diode 

VFWD 
Forward voltage from 
FW_GND to LOAD IFW_GND = 2A pulsed  2.8 3.5 V 

IFW_GND Leakage current  VLOAD = 100V  0 1 μA 
Fault Timer 

RI_CH_CC = 100kΩ, RI_CH_SOA = open, VTIMER = 
2.5V -12 -10 -8 

ITIMER 
Fault timer charge 
current, under fault 
condition RI_CH_CC = open; RI_CH_SOA = 100k, VLINE - 

VLOAD = 10V, VTIMER = 2.5V -7 -5 -3 
μA 

ITIMER Fault timer discharge 
current 

RI_DCH_CC = 10kΩ, VTIMER = 2.5V,  
non-fault condition 2 8 12 μA 

TRT_SHDN SHDN reaction time Trip detected at SHDN to LOAD disconnect, 
IR_TC = open, 50% to 90%  35 50 μs 

Rising; detecting a fault 98 100 102 VTIMER Fault timer threshold 
voltage Falling; detecting end of rest state 19 20 21.5 

%VREF

VTIMER Fault timer discharge 
voltage At full discharge state   100 mV 

TTIMER_PD Fault timer trip to SHDN Rising or falling fault timer. TIMER driven with 
external 0V to 5V square wave   6 μs 

I_CH_CC, I_CH_SOA, I_DCH_CC 
VI_CH_CC Current program voltage RI_CH_CC = 10kΩ to 100kΩ 18 20 22 %VREF
VI_DCH_CC Current program voltage RI_DCH_CC = 10kΩ to 100kΩ 18 20 22 %VREF

VLINE =120V, VLINE - VLOAD = 100V, RI_CH_SOA 
= 10kΩ to 100kΩ 4.8 5 5.2 

VI_CH_SOA Current program voltage 
VLINE =18V, VLINE - VLOAD = 10V, RI_CH_SOA = 
10kΩ to 100kΩ 0.375 0.51 0.6 

V 
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Symbol Parameter Test Conditions/Comments Min Typ Max Units 
IR_TC 

VI_SET IR_TC accuracy 0.2V < VIR_TC < VVREF,  
VLINE - (VI_SET + VIR_TC) -100 0 100 mV 

IIR_TC IR_TC current sink  0.4V < VIR_TC < VVREF, RI_DCH_CC = 10kΩ 88 100 108 μA 
IIR_TC IR_TC current source  0.4V < VIR_T C < VVREF, RI_DCH_CC = 10kΩ -108 -100 -88 μA 
VIR_TC VIR_TC Off Voltage RI_DCH_CC = 10kΩ  20 100 mV 
NPN Buffer at IR_TC_C and IR_TC_E pins 

Vbe_Q_IR_TC 
Base-emitter voltage of 
the internal bipolar 
transistor 

1μA base current 450  850 mV 

hfeQ_IR_TC Current gain forward 
mode TBDμA collector current 15  250 - 

Vce(sat)_Q_IR_TC Saturation voltage 100μ collector current   100 mV 
ICE0_Q_IR_TC Collector cutoff current VE = VB = 0V, VC = 5V   100 nA 
CS_DRV 
tON_CS_DRV L → H output transition 1nF capacitive load 6  50 μs 
tOFF_CS_DRV H → L output transition 1nF capacitive load 6  50 μs 
RCS_DRV Output resistance   10  kΩ 
Over Temperature Detect 

Over temperature 
threshold  Shutdown (die temperature rising) 150  175 °C 

TEMPOT 
Over temperature 
hysteresis Reset (die temperature falling) 20 35 50 °C 

tTEMP Reaction time Delay from threshold event to OT fault 
detection  5 50 µs 
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8 Thermal Properties 
Thermal resistance, θJB, is provided from die to the back surface of the package. Junction temperature TJ is calculated 
using TJ = TB + (PD x θJB), where TB is the temperature maintained on the back surface of the package. 
 

Package Thermal Resistance Typ Units 
CQFP-132 θJB 1.2 (estimate) °C/W 

 

9 Heatsink Recommendations 
The LX7712 dissipates up to 6.25W (5A² x 250mΩ) at full normal load, and so thermal considerations are usually 
necessary. It is strongly recommended to use the base of the ceramic package as the surface for conducting heat from 
the package. The metal package top is attached to the package body at the top of relatively thin cavity walls, and so has a 
much higher thermal resistance from the die than the base of the package. The leads can be formed to mount the part 
upside down if necessary. 
 
It is also recommended to apply a thermal interface material between the base of the package and the heat dissipater. 
The heat dissipater can be copper layers within a multilayer circuit board to spread heat laterally across the board, or a 
direct mounted dissipation element. 
 

10 Safe Operating Area 
The safe operating area curve in Figure 1 shows the maximum operating time allowed versus voltage drop between LINE 
input and LOAD output for a given current limit setting with a 25°C heat sink. The device can dissipate 40W indefinitely if 
connected to a 25°C heat sink, and that the maximum safe limit energy dissipated during a current limit pulse is 3.2J. 
Peak die temperature increase due to a short pulse of 3.2J is 32°C as the energy is mostly absorbed in the die initially. 
Junction temperature stabilizes at nominally 92°C - 25° = 67° above heatsink temperature under 40W dissipation (Figure 
2), with the package base rising to 92°C - (40W x 1.2°C/W) = 44°C. 
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Figure 1. Maximum Safe Operating Curve 
 

 
Figure 2. Die and Package Base Temperature Rise Over Time with 40W Dissipation  
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Figure 3. Functional Block Diagram 



 
LX7712 

Safe Operating Area 
 

 

© 2023 Microchip Technology Inc.  LX7712 rev 0.93 - page 13 

 

 

Figure 4. Example Application - Latching 4.8A Current Limit with 3.75ms Slew Time and 300ms Fault Timer 
 

    
Figure 5. Example Application - Foldback 4A → 0.1A Current Limit with 50µs Slew Time 
 

 
Figure 6. Example Application - Latching 9.5A Current Limit with 3.75ms Slew Time 
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11 LX7712 System Outline 
The LX7712 is a versatile, configurable, resettable e-fuse with integrated PMOS power switch rated at 5A continuous 
current. The current sensing is performed using a SenseFET which contains a current sense FET buried in the main 
switch FET body. A closed-loop amplifier matches the operating conditions of the current sense device to the power 
switch, which ensures that the sense current represents a consistent fraction of the power switch current. 
 
The LX7712's power switch has a reverse body diode, as shown in the Functional Block Diagram on page 12, which 
provides a path from the LOAD output to the LINE input when the power switch is turned off. See section 19 on page 27 
for details how to add an external reverse PFET to block the reverse path automatically when the LX7712 is off. 
 
The LX7712 operates as a power switch for voltages between 18V and 126V. The absolute maximum rating for the power 
switch is 150V, providing resilience to power line spikes. 
 
The LX7712 functional blocks are: 
• Internal power supplies and voltage reference (section 12 on page 14) 
• ON, OFF, and OFF_LP control inputs (section 13 on page 16) 
• STATUS output and SHDN I/O (sections 13.1 and 13.2 on page 17) 
• Over-temperature detection (section 13.3 on page 17) 
• Internal under-voltage lockouts and LINE and LOAD voltage monitoring and (sections 12.2 and 13.4 on page 17) 
• Current monitoring system (section 14 on page 18) 
• Current limiting with current ramp control, and both hard and foldback current limit options (section 15 on page 19) 
• Overload fault energy integration fault timer and hiccup fault recovery fault timer (section 16 on page 20) 
 

12 Internal Voltage Reference and Power Supplies 
The LX7712 generates a 5V reference, VREF, a 10V-below-LINE output, HS_RAIL and a low-side 10V output, LS_RAIL, 
for the internal control circuits (Figure 7 below). 
 
The 18V zener diode at LS_SOURCE_REF is intended for use as bias for an optional LS_SOURCE/LS_RAIL pre-
regulator as discussed in section 12.4 on page 15, but can be used for other purposes. Limit current into or out from the 
LS_SOURCE_REF pin to ±10mA maximum. 
 

 
Figure 7. Internal HS_RAIL and LS_RAIL Regulators, Under Voltage Detectors, and VREF 

12.1 Reference Output VREF 
The 5V reference VREF is available to bias the external resistor configuration networks and is accurate to ±4% over LINE 
voltage variations with external loading up to 2mA, plus another ±1% tolerance over the -55°C to +125°C temperature 
range. Bypass VREF with a 100nF capacitor to GND, even if no external loading is applied. 

12.2 Internal Under-Voltage Lockout 
The LX7712 includes under-voltage comparators monitoring the LINE input voltage, the HS_RAIL regulated from LINE, 
the LS_RAIL regulated supply, and VREF. The power switch is turned off while any one of these supplies is under-voltage 
(Figure 7 above). If the ON input is high and both the OFF and OFF_LP inputs are low when under-voltage event(s) clear, 
such as after power-up, then the power switch will turn on. 
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12.3 HS_RAIL 
HS_RAIL is the output of the internal linear regulator which floats at 10V ±1V below LINE (Figure 8 below). HS_RAIL only 
sinks current (acts as a return) up to 1.5mA for internal circuitry. Bypass HS_RAIL with 100nF to LINE (not to GND). 
 

C1
100nF

+14V to +126V

LINE

HS_RAIL

LX7712

.

.

 
Figure 8. HS_RAIL Supply Connections 

12.4 LS_SOURCE and LS_RAIL 
LS_RAIL is the output of an internal linear regulator at LS_SOURCE which delivers 10V ±1V above GND. LS_SOURCE is 
ideally connected to a local supply voltage in the range 12V to 20V. Bypass LS_RAIL with 10nF to GND. LINE can range 
from 18V to 126V independent of the LS_SOURCE voltage, with no sequencing requirements.  
 

+12V to +27.5V

+14V to +126V

GND

LINE

LS_SOURCE
LS_RAIL

LS_SOURCE_REF

LX7712

C2
100nF

C1
100nF

GND GND

C3
10nF

.

. .
 

Figure 9. LS_SOURCE and LS_RAIL Supply Connections 
 
If a suitable low voltage supply for LS_SOURCE is not available, then a simple pre-regulator can be added to drop the 
supply from another rail, typically LINE (Figure 10 below). 
 

 
Figure 10. LS_SOURCE Pre-Regulator Option for High LINE Voltages 
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The pre-regulator is a source/emitter follower using an NMOS or NPN pass transistor biased by the internal 18V zener at 
LS_SOURCE_REF shown in Figure 7. The 100Ω resistor R2 limits the peak charging current into the capacitor C2 on 
power-up. Increase R2's resistance if desired to move dissipation from Q1 to R2. The NPN version can be designed for 
higher voltages than shown in the example by adjusting the value of R1. Ensure that the current entering 
LS_SOURCE_REF does not exceed 10mA. 
 
The LS_SOURCE/LS_RAIL regulator supports a 5mA additional external load on LS_RAIL, in addition to the 10mA max 
internal load. The maximum allowed regulator dissipation is 225mW. Limit the LS_SOURCE supply to 27.5V with no 
external load on LS_RAIL, or 24V with a 5mA additional external load on LS_RAIL. 
 

13 On and Off Controls 
The basis of the power switch's on/off mechanism is an internal RS latch operated by the ON and OFF logic inputs, which 
initiate a programmable slew rate control which limits the rate of the load current increase during turn-on, and decrease 
during turn-off (see the Slew Rate  section on page 19). 
 

Control Mode UVLO Input 
pin 27 

SHDN  I/O 
pin 47 

ON Input 
pin 40 

OFF Input
pin 39 

OFF_LP Input 
pin 38 

Normal On/Off Operation in either LCL Mode (HICCUP = low or hi-z) or RLCL Mode (HICCUP = high) 
Switch on via ON input with slew control in 
LCL Mode (HICCUP = low or hi-z)) or  Low Low 

Switch on via ON input with slew control in 
RLCL Mode (HICCUP = high) 

High 
High Low Low 

Switch off with slew control via OFF input  High x or  Low 
Switch off instantly into low power mode via 
OFF_LP input High x x High 

Switch off instantly into low power mode via 
OFF and OFF_LP inputs connected together High x High 

Switch off with slew control, and then 
sometime during or after the slew time enter 
low power mode via OFF and OFF_LP inputs 
connected together 

VUVLO > VREF/2 

High x 
. for 1µs to 10µs to initiate 
switch off with slew control. 

During or after slew time, .  
to enter low power mode 

Current Limit Fault Handling in LCL Mode (HICCUP = low or hi-z) 
Automatic switch off with slew control due to a 
timed-out and latched current limit fault Internally pulled down or  

Both low since power switch 
was turned on via ON input 

Check whether LX7712 is still in the cool-
down timer period; the power switch cannot 
be turned-on again until the cool-down period 
has ended and SHDN → high (OFF and 
OFF_LP separate) 

Internally pulled down 
(in cool-down period) 
→ high (when cool-

down ends and OFF is 
high) 

x High Low 

Check whether LX7712 is still in the cool-
down timer period; the power switch cannot 
be turned-on again until the cool-down period 
has ended and SHDN → high (OFF and 
OFF_LP inputs connected together) 

Internally pulled down 
(in cool-down period) 
→ high (when cool-

down ends and OFF is 
high) 

x 
. for 1µs 
to 10µs to 

clear 
SHDN 

Low 

Switch back on via ON input with slew control 
once the cool-down period has ended 

VUVLO > VREF/2 

Must be high before;  
remains high after or  Low Low 

Current Limit Fault Handling in RLCL Mode (HICCUP = high) 
Automatic switch off with slew control due to a 
timed-out and latched current limit fault Internally pulled down or  

Both low since power switch 
was turned on via ON input 

Automatic switch on with slew control once 
the cool-down period has ended 

VUVLO > VREF/2 
High or  

Both low since power switch 
was turned on via ON input 

Behavior Under Under-Voltage Conditions and using SHDN pin 
Automatic switch off due to under-voltage on 
either LINE or LS_RAIL x x x x x 

Switch off with slew control via SHDN pin VUVLO > VREF/2 Externally pulled down x x x 
Switch off with slew control via UVLO pin  VUVLO < VREF/2 x x x x 

Table 1. On and Off Controls 
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The power switch is turned on by either a logic-high level or a high pulse ≥ 1µs on the ON input. The ON control is 
overridden, and the power switch turned off, by either a logic-high level or a high pulse ≥ 1µs on the OFF logic input, by a 
logic-high level on the OFF_LP or SHDN inputs, by the UVLO comparator input, by a latched current limit fault, or by 
under-voltage on a supply rail. When operating with VLINE ≤ 13V, take care to protect the OFF input from negative going 
glitches below -0.5V since these can put the internal RS latch into the OFF state and turn off the load. 
 
There is negligible difference in LX7712 power consumption whether the power switch is on or off. The optional OFF_LP 
input reduces power consumption for long standby periods by powering down the internal HS_RAIL and LS_RAIL 
regulators and therefore much of the internal circuitry by. Note: 
• Taking OFF_LP high overrides the ON and OFF inputs 
• The OFF_LP input is not latched, unlike the ON and OFF inputs, and must be kept high during low power mode 
• The OFF and OFF_LP inputs can be tied together, and a 1µs to 10µs pulse high used to set the internal RS latch OFF 

without the LX7712 entering low power mode (CLS_SOURCE ≥ 100nF) 

13.1 Status Output STATUS 
The open-collector STATUS output is low when the power switch is on and the VO_MON comparator indicates the LOAD 
voltage is above the user-configured LOAD minimum voltage. Fit a resistor from STATUS to a supply up to 6V to provide 
the desired logic high output.  

13.2 Shutdown I/O SHDN 
The SHDN pin is an open-collector I/O. As an output, a low logic output signal indicates that an LCL timeout has triggered 
the shutdown latch. SHDN can also be used as a shutdown input from another device, and multiple LX7712s can 
interconnect SHDN to cross-couple shutdown events. Fit a resistor from SHDN to a supply up to 6V to provide the desired 
logic high output. 

13.3 Over Temperature Output OT_FLT 
The OT_FLT output trips active low on die over-temperature, with 50°C typical hysteresis (Figure 11 below). OT_FLT can 
be connected to SHDN to shut down the LX7712 automatically during over-temperature faults. Fit a resistor from OT_FLT 
to a supply up to 6V to provide the desired logic high output, unless connected to SHDN with an existing pullup resistor. 
 

 
Figure 11. Over-Temperature Fault Output 

13.4 External Voltage Monitor Inputs UVLO and VO_MON 
The LX7712 includes two under-voltage comparators with a threshold of VREF/2, nominally 2.5V (Figure 12 below). 
 

 
Figure 12. External UVLO 
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UVLO is intended to monitor the LINE input via a 2-resistor potential divider from LINE to GND. If a voltage under VREF/2 
is detected on UVLO, a power switch turn off with slew rate control is initiated. When the voltage on the UVLO pin 
exceeds VREF/2, the power switch will remain off or turn on with slew rate control depending on the state of the ON, OFF, 
and OFF_LP inputs. Tie UVLO to VREF if unused. 
 
VO_MON is intended to monitor the LOAD output via a 2-resistor potential divider from LOAD to GND. If a voltage under 
VREF/2 is detected on VO_MON, the STATUS output goes hi-z to indicate that LOAD output is under-voltage. Tie 
VO_MON to VREF if unused. 
 
A 10kΩ resistor is recommended for the GND-side resistor in the potential dividers. The value of the high-side resistor (to 
LINE or LOAD) is therefore {(4 x VTRIP) - 10} kΩ, where VTRIP is the desired nominal under-voltage trip threshold. 
 

14 Current Monitoring and Current Limit Circuit 
The LX7712 contains a high-side PFET as the switch pass element. Since the switch is high-side, the load current 
sensing and current limit control circuit are high-side also. The sensed load current, I_SET, is also mirrored from being 
VLINE referred to being GND referred. This GND referenced copy of the load current measurement is at the I_MON pin. 
 
The current limit itself is set by the I_LIM voltage. I_LIM is also VLINE referred, but is level shifted up from the GND referred 
components that configure it (Figure 14 on page 19). I_LIM may slewed up and down for soft start/stop (section 15.1 on 
page 19), and is configured with an external resistor network to set up the current limit.  
 
The LX7712 uses a SenseFET architecture comprising a current sense PFET buried in the power switch PFET body. The 
current sense PFET is 1/10,000 the size of the power switch PFET, and mirrors 1/10,000 of the load current if its VDS is 
kept the same as the power switch PFET's VDS, which is VLINE - VLOAD. This is managed by the sense amplifier (Figure 13).  
 
The sense amplifier sources the sense current (1/10,000 of the switch current) into the right-hand side of the sense 
current mirror. This mirror sinks the same current from the LINE input supply through the external resistor RI_SET via the 
I_SET pin. The combined current from the two sides of the mirror, 1/5,000 of the switch current, goes to ground through 
the external resistor RI_MON via the I_MON pin. The voltage at I_MON provides a ground-referenced measure of the load 
current passing through the switch. The minimum current sourced from I_MON is typically 40µA (1µA minimum over the 
full operating temperature range) to allow open wire fault detection of the current sensing wiring. 
 

 
Figure 13. Power Switch and Current Sense Circuit 
 
The maximum value for RI_MON is 5kΩ maximum for a 5A current limit requirement, with VLINE ≥ 22V. This sets a 5V full-
scale output VI_MON for load current monitoring (Equation 1). For VLINE < 22V, the maximum full-scale output is 1V, so use 
RI_MON = 1kΩ maximum for a 5A current limit. There is no lower limit for RI_MON, but there must be a DC path to GND from 
the I_MON pin. Short I_MON to GND if load current monitoring isn't required. 
 

Equation 1. V
5000

I_MONRLOADI
I_MONV

×
=  
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If the LX7712 is configured for a lower than 5A current limit (ILOAD), then the value of RI_MON can be increased to maintain a 
5V (VLINE ≥ 22V) or 1V (VLINE < 22V) full scale output VI_MON at the lower current. For example, use RI_MON = 12.5kΩ for a 
2A current limit application (Equation 2).  
 

Equation 2. Ω=
×

=
×

=
LOADI

25000

LOADI

50005

LOADI

5000I_MONV
I_MON(max)R  for VLINE ≥ 22V 

 

Equation 3. Ω=
×

=
×

=
LOADI

5000

LOADI

50001

LOADI

5000I_MONV
I_MON(max)R  for VLINE < 22V 

 

15 Slew Rate Control (Current Limiting) During Turn-On and Turn-Off 
The LX7712 has configurable current limiting with slew rate control during power switch turn-on and turn-off. The power 
switch is in one of three modes when not in low-power shutdown: 
• Off 
• On: below current limit threshold, so switch is fully enhanced (120mΩ typical) 
• On: current limit threshold has been reached, so in current limiting mode (subject to fault timer setting) 
 
See the Fault Timer section 16 on page 20 on setting how long a sustained over-current fault (or multiple short over-
current fault in quick succession) can be sustained before the power switch is turned off after the current limit trip point 
has been detected. The LX7712 does not distinguish between current limiting due to slew rate control and current limiting 
due to overload. If the fault timer is enabled, ensure that the fault time delay is set to longer than the slew time to avoid 
fault timeout when the power switch is turned on. 

15.1 Slew Rate Limiting 
The slew rate control limits the rate of the load current increase when the power switch is turned on, and an identical ramp 
down when the power switch is turned off. During the slew time, the power switch current limit ramps up from 0A to the 
configured current limit. The slew time is set by the combination of an external capacitor CIR_TC on the IR_TC pin, and the 
constant current IDCH_CC set by resistor RDCH_CC on the I_DCH_CC pin (Figure 14 on page 19).  
 

 
Figure 14. Slew Control and Current Limiting Without Foldback 
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At power switch turn-on, CIR_TC starts discharged, and charges from 0V to VREF with constant current IDCH_CC. At power 
switch turn-off, CIR_TC discharges from VREF to 0V at IDCH_CC, causing a matching power switch current limit ramp down. 
 
 

The value of resistor RDCH_CC is normally selected to suit the fault timer (section 16 on page 20). If the fault timer function 
is disabled, then select a value for RDCH_CC in the range 10kΩ to 100kΩ from the I_DCH_CC pin to GND to suit the slew 
control requirements. Leave the IR_TC pin open (no external capacitor CIR_TC) to select the fastest slew rate. 
 
The complete slew time is the time taken to charge CIR_TC from 0V to VREF with constant current IDCH_CC: 
 

Equation 4: s
DCH_CCI

VREFIR_TCC
SLEWt

×
=  

 

Substituting A
DCH_CCR5

VREF
DCH_CCI

×
=   from Table 2 on page 22, this simplifies to: 

 
Equation 5: sDCH_CCRIR_TCC5SLEWt ××=  
 
For example, the ramp time using CIR_TC = 100nF and RDCH_CC = 100kΩ is sm50100k100n5SLEWt =××= . 
 

16 Fault Timer 
The LX7712 uses a fault timer to determine how long an over-current fault can be sustained before the power switch is 
turned off. This fault timer is the LX7712's primary safe dissipation manager. The secondary system is the die over-
temperature detection and associated auto-shutdown logic. The fault timer is configured by the user initially to maintain a 
fault energy pulse under the LX7712's 3.2J rating, and then to allow enough time for the system to remove the heat. 
 
The fault timer operates as a dual-slope integrator around external capacitor CTIMER, and external resistors RCH_CC, 
RCH_SOA, and RDCH_CC (Figure 15 below). The capacitor charge/discharge time constants emulate the cumulative ongoing 
energy absorption of the power switch, and the subsequent conduction of that thermal energy into the system's heatsink.  
 

 
Figure 15. Fault Timer Current Sources and Sink 
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To disable the fault timer, tie the TIMER pin to GND, leave the I_CH_SOA and I_CH_CC pins open, and fit resistor 
RDCH_CC in the range 10kΩ to 100kΩ from the I_DCH_CC pin to GND. The current IDCH_CC set by RDCH_CC is used for slew 
control (see the Slew Rate Limiting section 15.1 on page 19) even if the fault timer is unused. 
  
RCH_CC and RCH_SOA set capacitor charging currents and define the time that an over-current fault is sustained before the 
power switch is turned off. Resistor RCH_CC sets a fixed charge current. Resistor RCH_SOA sets a charge current that is 
proportional to power switch dissipation, therefore varying with time depending on the nature of the load fault. The fault 
timer latches the power switch off when the voltage across CTIMER rises to VREF (Figure 16 on page 21). 
 
RDCH_CC sets the capacitor discharging current and defines the time that the power switch must remain off. This emulates 
the heatsink's thermal time constant to dissipate the heat built up during a current limit fault. RDCH_CC discharges CTIMER 
from VREF to a trip point of VREF/5, after which the power switch can be turned back on. Note that the current set by 
RDCH_CC is used a reference current (IDCH_CC) by the current limit and slew control circuits (Section 15 on page 19). 
 
If any over-current fault is of too short a duration to trigger the fault timer threshold, CTIMER still retains the voltage it 
charged to during the fault. This provides a cumulative effect, so multiple short over-current pulses occurring in a short 
period of time (before the discharge current clears CTIMER) can eventually trigger the fault timer threshold.  
 
 

 
Figure 16. Power Switch Energy Rising During Fault 
 
In LCL (latched current limiting) mode, the power switch remains latched off after the load switch is turned off due to an 
over-current fault. The LX7712 can be restarted through the ON logic input after the fault timer discharge time (CTIMER 
discharged to VREF/5). To enable LCL mode, tie the HICCUP pin 13 to GND. 
 
In RLCL (retriggerable latched current limiting) or hiccup mode, the power switch remains off until the fault timer discharge 
time has tripped (CTIMER discharged to VREF/5), and then restarts automatically. To enable RLCL/hiccup mode, tie the 
HICCUP pin 13 to logic high (3.3V, 5V, or the 5V VREF pin 20). 

16.1 Fault Timer Component Selection 
The fault timer equations are given in Table 2 below, where: 

RCH_CC is the external resistor from I_CH_CC pin 21 to GND which sets the current ICH_CC 
RCH_SOA is the external resistor from I_CH_SOA pin 22 to GND which sets the current ICH_SOA 
RDCH_CC is the external resistor from I_DCH_CC pin 23 to GND which sets the current IDCH_CC 
CTIMER is the external capacitor from TIMER pin 25 to GND 
VREF is the internal 5V reference voltage on pin 20 
VLINE is the line input to the power switch, pins 1 to 8, and 48 
VLOAD is the voltage at the output of the power switch, pins 29 to 37 

 
The preferred range of values for RCH_CC, RCH_SOA, and RDCH_CC are 10kΩ to 100kΩ, because the fault timer trip voltages 
are guaranteed in the electrical characteristics for this range. However, resistor currents up to 800µA may be 
programmed. This current limit corresponds to minimum resistor values shown in Table 2. 
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Resistor 
(minimum Ω) Fault Timer Behavior Constant Current Equation Resistance Calculation 

(at nominal VREF = 5V) 

RCH_CC  
(≥1.25kΩ) 

Sets a fixed charge current into capacitor CTIMER 
and therefore sets a fixed time to power switch 
turn-off after an over-current fault 

AI
CH_CCR5

VREF
CH_CC ×

=  Ω
I
1

R
CH_CC

CH_CC =  

RCH_SOA 
(≥7.5kΩ, VLINE=120V) 
(≥3.25kΩ, VLINE=52V) 

Sets a variable charge current into capacitor 
CTIMER proportional to power switch voltage drop. 
This emulates the power switch's safe operating 
area (SOA) for energy absorption 

AI
CH_SOAR20

LOADVLINEV
CH_SOA ×

−
=  

RDCH_CC 
(≥1.25kΩ) 

Sets a fixed discharge current of IDCH_CC/10 from 
capacitor CTIMER and therefore sets a fixed time 
after power switch turn-off before hiccup  

AI
DCH_CCR5

VREF
DCH_CC ×

=  Ω
I
1

R
DCH_CC

DCH_CC =  

Table 2. Fault Timer Charge/Discharge Equations 
 
The final charging current for the fault timer capacitor is the sum of ICH_CC and ICH_SOA: 
 

Equation 6. AIII CH_SOACH_CCCHG +=  
 
The final discharging current for the fault timer capacitor is a tenth of IDCH_CC: 

Equation 7. AI
10

DCH_CCI

DISCHG =  

16.1.1 EXAMPLE FIXED-FAULT TIMER COMPONENT DESIGN 1 (USING RCH_CC AND RDCH_CC ONLY) 
Example specification: VLINE = 22V to 38V, ILIM = 5A, ELIM = 2J, over-current fault dissipation recovery time = 300ms 
 
To calculate the energy when RCH_CC is the only setting for the fault timer, use the worst-case limit where there is the full 
VLINE across the power switch during the fault: 
 
Equation 8. ( ) JR5CVItVIE CH_CCTIMERLINELIMLINELIMLIM ××××=××=  
 

since: ( ) sR5C
I

VREFC
t CH_CCTIMER

CH_CC

TIMER ××=
×

=  

 
Rearranging Equation 8: 
 

Equation 9. F
R5VI

E
C

CH_CCLINELIM

LIM
TIMER ×××

=  

 
The recommended range of values for RCH_CC is 10kΩ to 100kΩ, so selecting the initial RCH_CC = 22kΩ and putting the 
requirements into Equation 9 to calculate CTIMER: 
 

96nF
22k5385

2
CTIMER =⎟

⎠
⎞

⎜
⎝
⎛

×××
=  

 
Selecting 100nF as the nearest standard capacitor value, and recalculate RCH_CC (if desired): 
 

Ω= =⎟
⎠
⎞

⎜
⎝
⎛

×××
21.05k

100n5385
2

RCH_CC  

 
The discharge current IDCH_CC is calculated using the 300ms recovery time specified in the example, allowing RDCH_CC to 
be determined. During this time, IDISCHG = IDSC_CC/10 discharges CTIMER from VREF to the VREF/5 trip point, which is a ∆V 
of 4/5ths VREF: 
 

( )
1.33µA

0.3
4100n

t
VREF0.8C

I TIMER
DISCHG =

×
=

××
=  

Therefore 75kΩ
1.33µ10
1

I10
1

R
DISCHG

DCH_CC =
×

=
×

=  



 
LX7712 
Fault Timer 

 

 

© 2023 Microchip Technology Inc.  LX7712 rev 0.93 - page 23 

16.1.2 EXAMPLE SOA-FAULT TIMER COMPONENT DESIGN 2 (USING RCH_CC, RCH_SOA AND RDCH_CC) 
Example specification: VLINE = 22V to 38V, ILIM = 5A, ELIM = 2J, over-current fault dissipation recovery time = 2s 
 
In this example, RCH_SOA is used to adjust the timeout according to the real time voltage across power switch during the 
fault. However, RCH_CC is also used to set a small fraction of the minimum timeout delay (5% to 10%) independently, to 
guarantee a reasonably short timeout in the event of a soft fault. A soft fault trips the over-current threshold but has 
sufficiently high resistance that the voltage drop across the power switch remains small when current limiting. If RCH_SOA is 
used to adjust the timeout alone, then the timeout would be long in such a fault scenario with a low voltage drop across 
the power switch. 
 
Since the capacitor CTIMER will be charged simultaneously from two sources (ICH_SOA and ICH_CC), Equation 8 from the first 
example is rearranged to reflect the sum of these currents instead of a single resistor: 
 

Equation 10. J
II

5CVI
tVIE

CH_CCSOA_CH

TIMERLINELIM
LINELIMLIM +

×××
=××=  

 

since: s
II
5C

II
VREFC

t
CH_CCSOA_CH

TIMER

CH_CCSOA_CH

TIMER

+
×

=
+
×

=  

 
Rearranging Equation 10: 
 

Equation 11. 
( )

F
5VI

IIE
C

LINELIM

CH_CCSOA_CHLIM
TIMER ××

+×
=  

 
Select 200µA current (split to 90% from ICH_SOA, 10% from ICH_CC) into CTIMER at worst case dissipation point VLINE = 38V 
and VLOAD =0V. Putting our requirements into Equation 11 to calculate CTIMER: 
 

421nF
5385

200µ2
CTIMER =⎟

⎠
⎞

⎜
⎝
⎛

××
×

=  

 
Selecting 470nF as the nearest standard capacitor value, and recalculating the charging current: 
 

233µA 
2

5385  470n
E

5VIC
II

LIM

LINELIMTIMER
CH_CCCH_SOA =

×××
=

×××
=+  

  
From this ICH_SOA = 0.9 x 233µA = 210µA and ICH_CC = 0.1 x 233µA = 23µA. Now RCH_CC and RCH_SOA can be calculated. 
RCH_SOA is calculated at the worst-case limit where there is the full VLINE across the power switch during the fault: 
 

43.5kΩ
23µ
1

 
I
1

R
CH_CC

CH_CC ===  

 

ΩR 8.15k
233µ20
038

CH_SOAI20
LOADVLINEV

CH_SOA =
×
−

=
×

−
=  

 
The shortest time from over-current fault to fault timer cutoff is when there is the full VLINE across the power switch: 
 

10.1ms
233µ

5470n
II
VREFC

t
CH_CCSOA_CH

TIMER =
×

=
+
×

=  

 
The longest time from over-current fault to fault timer cutoff is when there is essentially no voltage across the power 
switch: 
 

102ms
23µ

5470n
I

VREFC
t

CH_CC

TIMER =
×

=
×

=  
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The discharge current IDCH_CC is calculated using the 2s recovery time specified in the example, allowing RDCH_CC to be 
determined. During this time, IDCH_CC discharges CTIMER from VREF to the VREF/5 trip point, which is a ∆V of 4/5ths VREF: 
 

( )
0.94µA

2
40.47µ

t

VREF0.8C
I TIMER
CH_SOA =

×
=

××
=  

 

Therefore: 106.4kΩ
0.94µ10
1

I10
1

R
DCH_CC

DCH_CC =
×

=
×

=  

17 Current Limit Trip Point 
The current limit trip point is set by the voltage at the CL_LVL pin, and follows the equation CL_LVLVTRIPI  =  with RI_SET 

= 10kΩ. The trip is detected by monitoring the power switch's gate drive voltage (SW-G in Figure 3 on page 12), which 
reduces when current limiting starts to occur.  
 
Trip point accuracy is highest at ILOAD_TRIP_4V and ILOAD_TRIP_1V for the conditions VCL_LVL = 4V and VCL_LVL = 1V respectively,  
with RI_SET = 10kΩ. These two trip points are 3.8A -0.45A/+0.35A and 0.8A -0.5A/+0.25A. For other trip points in the range 
1V ≤ VCL_LVL ≤ 5V, there is an additional ILOAD_TRIP_LINEARITY error budget of ±1%. The RI_SET resistor tolerance and the 
VREF potential divider setting ILOAD_TRIP must also be taken into account. 
 
For efuse applications, the design procedure ensures that the desired working load current can pass under worst case 
tolerances without tripping the current limit. 
 
For a 0.8A minimum current trip limit, we use the ILOAD_TRIP_1V specification with RI_SET = 10kΩ: 
 
Equation 12. A 1.3 0.50.81V_MINLOAD_TRIP_I0.8TRIP_MINI  =+=−=  

 
And calculate the minimum voltage at the CL_LVL pin: 
 
Equation 13. V 1.3 TRIP_MINICL_LVL_MINV ==  

 
Presuming that this voltage is derived with a 2-resistor (RA and RB) potential divider from VREF (Figure 17),  
 

Equation 14. ( ) ( )SET_ItolR-1ABtolR-1
BRAR

BRVREF_MINV 1.5 CL_LVL_MINV ××
+

×==  

 
where TtolAB and RtolI_SET are the tolerances of the RA and RB resistors and RI_SET resistor. 
 

Equation 15. A 
I_SET

10000CL_LVLV
TRIPI

R
 

×
=  

17.1 Current Limiting 
The current limit after tripping is set by the same voltage at the CL_LVL pin as current limit trip point. The current accuracy 

after tripping and in constant current mode is less accurate at -35%, +10%  (
CL_LVL

LOAD_CLIM

ΔV

ΔI
 in the Electrical Characteristics 

tables). 

17.2 Setting the Current Limit Trip  
Configure a hard current limit trip by applying a bias voltage at the CL_LVL according to the current limit required. The 
current limit is VCL_LVL. Set VCL_LVL = 5V for a 5A trip current. 
 
The trip current limit can be set by resistor potential divider from VREF to GND at the CL_LVL pin, for trip points up to 5A. 
This is shown as RA and RB in Figure 17 below. It could also be controlled by an external DAC or digital pot to provide an 
adjustable limit.  
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Figure 17. Current Limiting Without Foldback 
 
When using resistors RA and RB as a potential divider from VREF, the current trip equation is: 
 

Equation 16. ACL_LVLVLIMI
BA

B

RR

RVREF

+
×

==  

 
Solving for RA this simplifies to: 
 

Equation 17. Ω−×= ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
1

LIMI

VREF
BRAR  

 

Table 3 below shows typical ideal resistor values, using VREF = 5V. 
 

Current Limit RA RB 
5A Tie to VREF - 

4.5A 2kΩ 18kΩ 
4A 4kΩ 16kΩ 

3.5A 6kΩ 14kΩ 
3A 8kΩ 12kΩ 

2.5A 10kΩ 10kΩ 
2A 12kΩ 8kΩ 

1.5A 14kΩ 6kΩ 
1A 16kΩ 4kΩ 

0.5A 18kΩ 2kΩ 
Table 3. Example Current Limit Resistor Values 
 
The fold back current limit mode is selected by using a resistive network that drives CL_LVL based on VREF and LOAD 
voltage levels. The fold back current limit is designed to reduce the current to a safe level in the event of a load fault and 
provide automatic recovery when the fault is removed. The switch will dissipate power if operated with a high current in 
linear mode; this occurs when using the traditional feedback mode. To prevent excessive die temperature with a soft 
short, an over temperature detect circuit can be configured to force a latched shutdown. For a traditional current foldback 
configured part, the current limit is determined by the following equations. Picking a value for RA allows RB and RC to be 
determined. 

Equation 18. 
( )

( )
( )

( ) ALOADVVREFLIMI
CBA

CB

CAB

CA

R||RR

R||R

R||RR

R||R
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

×+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

×=  

 

Equation 19. ( )
( ) ASCI

CAB

CA

R||RR

R||R
VREF

+
×=  
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Figure 18. Current Limiting With Traditional Foldback 
 
The bi-level fold back configuration contains a provision to prevent soft short scenarios that deter stable operation under 
high switch current with high switch voltage conditions. The current limit load line is purposely tilted so that a resistive over 
load will not settle at an intermediate level of fault current. The level of negative offset is determined by the forward 
voltage of the diode on the LOAD divider. The fault current is determined by the voltage applied to the CL_LVL pin 
(assuming that RE is large compared to both RB and RD, and that the forward voltage of both diodes is VFD). 
 

Equation 20. A FDVLOADV
LIMI -

RR
R

DC

D

+
×

=  

 

Equation 21. A FDVFAULTI -
RR
RVREF

BA

B

+
×

=  

 
The current limit is the greater of ILIMIT or IFAULT and ILIMIT = IMAX when VLOAD = VNOM. Automatic recovery occurs when the 
load is reduced to the point that VLOAD = IFAULT x RLOAD is equal to: 
 

Equation 22. V LOADV
D

DC

BA

B

R
RR

RR
RVREF +

×
+
×

=  

 

    
Figure 19. Current Limiting With Bi-Level Foldback
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18 Parallel Operation of Multiple LX7712s 
Multiple LX7712s can be paralleled for load higher than 5A by configuring one LX7712 as the control unit with 
instrumentation, and the other(s) to mimic the control unit's settings (Figure 6 on page 13). The control unit sets it's 
current limit using CL_LVL in the normal way, and the mimic devices use the control unit's I_MON output to set their 
current limit at CL_LVL as a copy of the control unit's actual current. 
 
Derate the 5A maximum current per mimic switch by 10% to 4.5A to account for worst-case differences between switch 
on-resistances and resultant current sharing and to ensure that the control LX7712 is taking the most current. This can be 
done with a 90% potential divider from the control unit's I_MON output. In the Figure 6 example, the 500Ω and 4.5kΩ 
network presents a 5kΩ load for current monitoring, and sets the mimic LX7712's current limit 10% lower than the control 
unit. The total load current capability is 5A for the control unit, plus 4.5A for the second device. 
 

19 Power Switch Reverse Current Protection 
The LX7712's power switch has a reverse body diode (Figure 13 on page 18) which provides a path from the LOAD 
output to the LINE input when the power switch is turned off. If LX7712s are used to hot-swap multiple supplies to a load, 
then an external reverse PFET can be added to each LX7712 to block the reverse path when the LX7712 is off. 
 
The LX7712's CS_DRV pin is a gate driver for an optional external PFET in reverse-series with the internal PMOS from 
LINE to LOAD for cold sparing. The gate is driven to either LINE (in the OFF state) or to HS_SOURCE (in the ON state) 
via a drive output resistance of typically 10kΩ (Figure 20 below). To ensure that the external PFET  is off should its gate 
connection to CS_DRV be open, add a high value (220kΩ for example) resistor from gate to LINE. Alternatively, to ensure 
that the external PFET  is on should its gate connection to CS_DRV be open, connect the resistor from gate to 
HS_SOURCE. Do not add circuitry that would pull CS_DRV below HS_SOURCE.  
 

LX7712 LINE pins

20V to 120V Power

LX7712 CS_DRV pin

.

Q1
PFET

 
Figure 20. Adding a Back-to-Back PFET for Reverse Current Protection 
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20 CQFP-132 (Ceramic Quad Flat Pack) Dimensions 

 
Figure 21. CQFP-132 Package Dimensions 

 
 

Millimeters Inches Dim
MIN MAX MIN MAX 

A 1.93 2.39 0.076 0.094 
b 0.23 0.33 0.009 0.013 
c 0.125 0.20 0.0049 0.0079 
D 39.37 typ 1.55 typ 
D1 24.00 24.26 0.945 0.955 
e 0.635 BSC 0.025 BSC 
E 39.37 typ 1.55 typ 
E1 24.00 24.25 0.945 0.955 
L 7.62 typ 0.30 typ 

 

0.31mm

20.0mm

0.52mm

2.26mm 1.44mm

24.1mm

20.8mm

Not to scale

14.5mm

 
Figure 22. Package Cross-Section Nominal Dimensions as Shipped with Tie-Bars 
 
Note: 
1. Controlling dimensions are in mm. Imperial (inch) equivalents are shown for general information 
2. Package includes non-conductive ceramic tie-bars mechanically connected to all pins 
3. Parts are shipped with untrimmed and unformed leads 
4. Package mass is 4.6g typical with 14mm leads (trimmed flush with ceramic tie-bars, tie bars discarded) 
5. Lead material is Kovar with NiAu plating (nickel under-plate followed by gold plating) 
6. Lid material is Kovar or Alloy 42 with NiAu plating (nickel under-plate followed by gold plating) 
7. Lid is electrically isolated from the leads, and is bonded hermetically to the ceramic body using AuSn solder 
8. Use the (electrically non-conductive) base of the package as the surface for conducting heat from the package 
 

 
Figure 23. Package as shipped with non-conductive ceramic tie-bars, untrimmed and unformed leads 
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21 Revision History 
21.1 Revision 0.93 - October 2023 

Pre-release. Changes not logged. 
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The Microchip Website 
 
Microchip provides online support via our website at https://www.microchip.com. This website is used to make files and information 
easily available to customers. Some of the content available includes: 
 
• Product Support – Data sheets and errata, application notes and sample programs, design resources, user’s guides and 

hardware support documents, latest software releases and archived software 
• General Technical Support – Frequently Asked Questions (FAQs), technical support requests, online discussion groups, 

Microchip design partner program member listing 
• Business of Microchip – Product selector and ordering guides, latest Microchip press releases, listing of seminars and events, 

listings of Microchip sales offices, distributors and factory representatives 
 
Product Change Notification Service 
 
Microchip’s product change notification service helps keep customers current on Microchip products. Subscribers will receive email 
notification whenever there are changes, updates, revisions or errata related to a specified product family or development tool of 
interest. 
 
To register, go to https://www.microchip.com/pcn and follow the registration instructions. 
 
Customer Support 
 
Users of Microchip products can receive assistance through several channels: 
 
• Distributor or Representative 
• Local Sales Office 
• Embedded Solutions Engineer (ESE) 
• Technical Support 
 
Customers should contact their distributor, representative or ESE for support. Local sales offices are also available to help customers. 
A listing of sales offices and locations is included in this document. 
 
Technical support is available through the website at: https://www.microchip.com/support   
 
Microchip Devices Code Protection Feature 
 
Note the following details of the code protection feature on Microchip devices: 
 
• Microchip products meet the specification contained in their particular Microchip Data Sheet 
• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when 

used in the intended manner and under normal conditions 
• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to 

our knowledge, require using the Microchip products in a manner outside the operating specifications contained in 
Microchip’s Data Sheets. Most likely, the person doing so is engaged in theft of intellectual property 

• Microchip is willing to work with the customer who is concerned about the integrity of their code. 
• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code 

protection does not mean that we are guaranteeing the product as "unbreakable" 
 
Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection 
features of our products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium 
Copyright Act. If such acts allow unauthorized access to your software or other copyrighted work, you may have a right to 
sue for relief under that Act. 
 
Legal Notice 
 
Information contained in this publication regarding device applications and the like is provided only for your convenience 
and may be superseded by updates. It is your responsibility to ensure that your application meets with your specifications.  
 

 

https://www.microchip.com/�
https://www.microchip.com/pcn�
https://www.microchip.com/support�


 
LX7712 

 

 

© 2023 Microchip Technology Inc.  LX7712 rev 0.93 - page 31 

MICROCHIP MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, 
WRITTEN OR ORAL, STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT 
LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR FITNESS FOR PURPOSE. 
Microchip disclaims all liability arising from this information and its use. Use of Microchip devices in life support and/or 
safety applications is entirely at the buyer’s risk, and the buyer agrees to defend, indemnify and hold harmless Microchip 
from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or 
otherwise, under any Microchip intellectual property rights unless otherwise stated. 
 
Trademarks 
 
The Microchip name and logo, the Microchip logo, Adaptec, AnyRate, AVR, AVR logo, AVR Freaks, BesTime, BitCloud, 
chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, HELDO, IGLOO, JukeBlox, KeeLoq, Kleer, 
LANCheck, LinkMD, maXStylus, maXTouch, MediaLB, megaAVR, Microsemi, Microsemi logo, MOST, MOST logo, 
MPLAB, OptoLyzer, PackeTime, PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer, QTouch, SAM-
BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash, Symmetricom, SyncServer, Tachyon, TempTrackr, TimeSource, 
tinyAVR, UNI/O, Vectron, and XMEGA are registered trademarks of Microchip Technology Incorporated in the U.S.A. and 
other countries. 
 
APT, ClockWorks, The Embedded Control Solutions Company, EtherSynch, FlashTec, Hyper Speed Control, HyperLight 
Load, IntelliMOS, Libero, motorBench, mTouch, Powermite 3, Precision Edge, ProASIC, ProASIC Plus, ProASIC Plus 
logo, Quiet-Wire, SmartFusion, SyncWorld, Temux, TimeCesium, TimeHub, TimePictra, TimeProvider, Vite, WinPath, and 
ZL are registered trademarks of Microchip Technology Incorporated in the U.S.A. 
 
Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, AnyIn, AnyOut, BlueSky, BodyCom, 
CodeGuard, CryptoAuthentication, CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net, 
Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming, ICSP, INICnet, Inter-Chip 
Connectivity, JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi, MPASM, MPF, MPLAB Certified logo, 
MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, 
PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad I/O, SMART-I.S., SQI, 
SuperSwitcher, SuperSwitcher II, Total Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless 
DNA, and ZENA are trademarks of Microchip Technology Incorporated in the U.S.A. and other countries. 
 
SQTP is a service mark of Microchip Technology Incorporated in the U.S.A. 
 
The Adaptec logo, Frequency on Demand, Silicon Storage Technology, and Symmcom are registered trademarks of 
Microchip Technology Inc. in other countries. 
 
GestIC is a registered trademark of Microchip Technology Germany II GmbH & Co. KG, a subsidiary of Microchip 
Technology Inc., in other countries. 
 
All other trademarks mentioned herein are property of their respective companies. 
 
© 2023, Microchip Technology Incorporated, printed in the U.S.A., All Rights Reserved. 
 
Quality Management System 
 
For information regarding Microchip’s Quality Management Systems, please visit https://www.microchip.com/quality.
 

https://www.microchip.com/quality�


 

 

© 2023 Microchip Technology Inc.  LX7712 rev 0.93 - page 32 

 
 
 
 

 

Worldwide Sales and Service 
 

AMERICAS ASIA/PACIFIC ASIA/PACIFIC EUROPE 
Corporate Office Australia - Sydney India - Bangalore Austria - Wels 
2355 West Chandler Blvd. Tel: 61-2-9868-6733 Tel: 91-80-3090-4444 Tel: 43-7242-2244-39 
Chandler, AZ 85224-6199 China - Beijing India - New Delhi Fax: 43-7242-2244-393 
Tel: 480-792-7200 Tel: 86-10-8569-7000 Tel: 91-11-4160-8631 Denmark - Copenhagen 
Fax: 480-792-7277 China - Chengdu India - Pune Tel: 45-4450-2828 
Technical Support: Tel: 86-28-8665-5511 Tel: 91-20-4121-0141 Fax: 45-4485-2829 
https://www.microchip.com/support China - Chongqing Japan - Osaka Finland - Espoo 
Web Address: Tel: 86-23-8980-9588 Tel: 81-6-6152-7160 Tel: 358-9-4520-820 
https://www.microchip.com China - Dongguan Japan - Tokyo France - Paris 
Atlanta Tel: 86-769-8702-9880 Tel: 81-3-6880- 3770 Tel: 33-1-69-53-63-20 
Duluth, GA China - Guangzhou Korea - Daegu Fax: 33-1-69-30-90-79 
Tel: 678-957-9614 Tel: 86-20-8755-8029 Tel: 82-53-744-4301 Germany - Garching 
Fax: 678-957-1455 China - Hangzhou Korea - Seoul Tel: 49-8931-9700 
Austin, TX Tel: 86-571-8792-8115 Tel: 82-2-554-7200 Germany - Haan 
Tel: 512-257-3370 China - Hong Kong SAR Malaysia - Kuala Lumpur Tel: 49-2129-3766400 
Boston Tel: 852-2943-5100 Tel: 60-3-7651-7906 Germany - Heilbronn 
Westborough, MA China - Nanjing Malaysia - Penang Tel: 49-7131-72400 
Tel: 774-760-0087 Tel: 86-25-8473-2460 Tel: 60-4-227-8870 Germany - Karlsruhe 
Fax: 774-760-0088 China - Qingdao Philippines - Manila Tel: 49-721-625370 
Chicago Tel: 86-532-8502-7355 Tel: 63-2-634-9065 Germany - Munich 
Itasca, IL China - Shanghai Singapore Tel: 49-89-627-144-0 
Tel: 630-285-0071 Tel: 86-21-3326-8000 Tel: 65-6334-8870 Fax: 49-89-627-144-44 
Fax: 630-285-0075 China - Shenyang Taiwan - Hsin Chu Germany - Rosenheim 
Dallas Tel: 86-24-2334-2829 Tel: 886-3-577-8366 Tel: 49-8031-354-560 
Addison, TX China - Shenzhen Taiwan - Kaohsiung Israel - Ra’anana 
Tel: 972-818-7423 Tel: 86-755-8864-2200 Tel: 886-7-213-7830 Tel: 972-9-744-7705 
Fax: 972-818-2924 China - Suzhou Taiwan - Taipei Italy - Milan 
Detroit Tel: 86-186-6233-1526 Tel: 886-2-2508-8600 Tel: 39-0331-742611 
Novi, MI China - Wuhan Thailand - Bangkok Fax: 39-0331-466781 
Tel: 248-848-4000 Tel: 86-27-5980-5300 Tel: 66-2-694-1351 Italy - Padova 
Houston, TX China - Xian Vietnam - Ho Chi Minh Tel: 39-049-7625286 
Tel: 281-894-5983 Tel: 86-29-8833-7252 Tel: 84-28-5448-2100 Netherlands - Drunen 
Indianapolis China - Xiamen  Tel: 31-416-690399 
Noblesville, IN Tel: 86-592-2388138  Fax: 31-416-690340 
Tel: 317-773-8323 China - Zhuhai  Norway - Trondheim 
Fax: 317-773-5453 Tel: 86-756-3210040  Tel: 47-72884388 
Tel: 317-536-2380   Poland - Warsaw 
Los Angeles   Tel: 48-22-3325737 
Mission Viejo, CA   Romania - Bucharest 
Tel: 949-462-9523   Tel: 40-21-407-87-50 
Fax: 949-462-9608   Spain - Madrid 
Tel: 951-273-7800   Tel: 34-91-708-08-90 
Raleigh, NC   Fax: 34-91-708-08-91 
Tel: 919-844-7510   Sweden - Gothenberg 
New York, NY   Tel: 46-31-704-60-40 
Tel: 631-435-6000   Sweden - Stockholm 
San Jose, CA   Tel: 46-8-5090-4654 
Tel: 408-735-9110   UK - Wokingham 
Tel: 408-436-4270   Tel: 44-118-921-5800 
Canada - Toronto   Fax: 44-118-921-5820 
Tel: 905-695-1980    
Fax: 905-695-2078    

 

https://www.microchip.com/support�
https://www.microchip.com/�

	1 CQFP-132 Pin Configuration and Pinout
	2 Ordering Information (subject to export restrictions under EAR9A515.e​)
	3 CQFP-132 Pin Numbering and Pin Descriptions
	4 Absolute Maximum Ratings
	5 Electrostatic Discharge Ratings
	6 Operating Ratings
	7 Electrical Characteristics
	8 Thermal Properties
	9 Heatsink Recommendations
	10 Safe Operating Area
	11 LX7712 System Outline
	12 Internal Voltage Reference and Power Supplies
	12.1 Reference Output VREF
	12.2 Internal Under-Voltage Lockout
	12.3 HS_RAIL
	12.4 LS_SOURCE and LS_RAIL

	13 On and Off Controls
	13.1 Status Output STATUS
	13.2 Shutdown I/O SHDN
	13.3 Over Temperature Output OT_FLT
	13.4 External Voltage Monitor Inputs UVLO and VO_MON

	14 Current Monitoring and Current Limit Circuit
	15 Slew Rate Control (Current Limiting) During Turn-On and Turn-Off
	15.1 Slew Rate Limiting

	16 Fault Timer
	16.1 Fault Timer Component Selection
	16.1.1 Example Fixed-Fault Timer component design 1 (Using RCH_CC and RDCH_CC only)
	16.1.2 Example SOA-Fault Timer component design 2 (Using RCH_CC, RCH_SOA and RDCH_CC)


	17 Current Limit Trip Point
	17.1 Current Limiting
	17.2 Setting the Current Limit Trip 

	18 Parallel Operation of Multiple LX7712s
	19 Power Switch Reverse Current Protection
	20 CQFP-132 (Ceramic Quad Flat Pack) Dimensions
	21 Revision History
	21.1 Revision 0.93 - October 2023


