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An ac-based continuity tester 
for front-line test-and-repair 

jobs provides a simple go/no-go test 
for localizing faults in multiconductor 
cables (Figure 1). Open circuits are 
more likely to occur at the connec-
tor ends. This tool helps to identify 
the faulty end, thereby avoiding the 
risk of damaging a good connector by 
opening it. It’s also useful for testing 
an installed cable for which both ends 
are in different locations. The circuit 
injects an ac signal on one wire of a 
cable and then looks for an absence 

of capacitive coupling to the other 
wires. After locating this fault, the 
circuit identifies the open wire and 
allows you to open and repair the cor-
rect cable end.

One end of a bad cable typically 
shows good ac continuity, and the oth-
er end typically has one or more con-
nector pins with no ac continuity. Be-
cause a short in the cable appears as 
a good connection, the operator can 
easily confirm that the tester is oper-
ating correctly by simply shorting its 
test leads together. The first section 

of IC1, a Maxim (www.maxim-ic.com) 
MAX9022 low-power dual compara-
tor, forms a relaxation oscillator op-
erating at approximately 155 kHz. It 
produces a peak-to-peak output signal 
approximately equal to the supply volt-
age, which feeds to a connector of the 
cable under test. The second section of 
the circuit processes any ac signal that 
the interlead capacitance picks up. A 
pair of silicon diodes first rectifies that 
signal and then integrates the rectified 
signal on storage capacitor C5. Bleed 
resistor R5 provides some noise immu-
nity and helps to reset the capacitor 
between tests.

Output resistor R4 and input capaci-
tor C4 provide limited circuit protec-
tion. The circuit indicates open for 
any test-cable capacitance below 100 

designideas
Atmel’s (www.atmel.com) ATmega8 
microcontroller (Reference 1 and Fig-
ure 1). Listing 1, which is available at 
the Web version of this Design Idea at 
www.edn.com/080221di1, is a simple 
program for the circuit.

The status of the pin of the micro-
controller depends upon values of the 
DDR bit, the port bit, and its external 
connection. The microcontroller’s pin 
connects to ground using pulldown re-
sistor R1 with resistance, typically, of 
a few hundred kilohms to impress the 
high-impedance state on the pin. You 
set the DDR register to zero. When the 
user toggles the switch to Position 1, 
the pin connects to VDD through resis-
tor R5, and the pin bit is one, regard-
less of the value of the port bit. When 
the user toggles the switch to Position 
3, the pin is grounded, and the pin bit is 
zero, regardless of the value of the port 
bit. In the center-off state, the pin bit 
follows the port bit. Table 1 summarizes 
the states of the pin for different values 
of the port and the external input.EDN

R E FE R E N CE
 “ATmega8/ATmega8L 8-bit AVR 

with 8K Bytes In-System Program-
mable Flash,” Atmel Corp, 2007, 
www.atmel.com/dyn/resources/
prod_documents/2486S.pdf.

AC-continuity tester finds 
single-ended faults in cables
Kevin Bilke, Maxim Integrated Products, Fleet, Hants, UK

Figure 1 Using only one I/O pin, this circuit and a simple program can sense the 
state of a three-position switch.
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pF. Thus, a standard mains-test lead, 
whose typical lead-to-lead capaci-
tance is 200 pF, would test OK. The 
circuit is also immune to false trigger-
ing that the 60-Hz pickup from the 
power lines causes. Because the typi-
cal current draw of this low-power cir-
cuit is less than 40 �A, the circuit can 

usually operate from battery power in 
the form of three 1.5V AA or AAA 
cells. Many low-cost alternatives are 
available for the output device—for 
example, you could use a dc-activated 
piezoelectric buzzer—and most fea-
ture a suitably wide range of operating 
voltages. The 100-nF capacitors are 

standard ceramic decoupling capaci-
tors, and the circuit contains no criti-
cal passive components. The compar-
ator’s high-side drive is somewhat bet-
ter than its low-side drive, so it should 
source rather than sink current to the 
indicator device. D1, D2, and D3 are 
silicon diodes.EDN

Figure 1 Based on a low-power dual comparator, this ac-continuity tester locates open-circuit pins in a cable.
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Ultra-low noise (9µVRMS, 92dB PSRR)

High voltage up to 20V

High accuracy of 0.5%

Low power consumption

User-programmable output voltages

a leap ahead
 in ultra-LDOs

West Coast (408) 345-1790 · East Coast (919) 676-5292
www.austriamicrosystems.com

Part No. Outputs Dropout Voltage Output Current Features Supply Current

mV mA µA

AS1351 2 200 200 OTP* 125

AS1357 3 200 200 OTP* 175

AS1352 4 200 200 OTP* 225

AS1353 1 60 150 Rev. Protection + BYP 70

AS1356 1 60 150 Rev. Protection + POK 70

AS1358 1 70 150 Ultra-Low Noise 40

AS1359 1 140 300 Ultra-Low Noise 40

AS1361 1 70 150 Ultra-Low Noise + POK 40

AS1362 1 140 300 Ultra-Low Noise + POK 40

AS1360 1 400 250 High Voltage 1,5

AS13985 1 45 150 WL-CSP 95

AS13986 2 45 150 WL-CSP 135

*) User-programmable output voltages Free samples online at ICdirect
https://shop.austriamicrosystems.com
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