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Standby Current for RS-422 Repeater is Less Than
3UA

Adding a low-power repeater circuit extends the range for reliable data
transfer in an RS-422 communications system.

The RS-422 interface is an excellent choice for communicating in noisy environments and over a
distance. But, when the distance exceeds the RS-422 capability for reliable data transfer, you
must add a repeater. The repeater circuit of Figure 1, which must operate from batteries when
no power supply is available, draws less than 3uA of current from a 3V supply.

WO
R
9 Iﬂ 4. TMEG \
M1
VEC U1 —K‘, o Uag 3B
E MAX 3471 T ZeoF g | F4HCO0
3 LE vee  Ro[1——e - I—
gmnnF P
Bl [ TlE RE E__L . 1 e
120 6 |a e |3 |— 2 | TARCH 2o N
al o [~ | | o ___ al '
PRE
oo
s|eno oi|s F— 0 s
GND [ = ;‘I TAHCTA
T 3
= U2 109
VCC 12 PRE _ |©
i MAX3471 N e o
anpz [ 10 | 74HCD0 bCLK o
T4 LE Voo RO E + 4B CLR
= 1'2"2'nF|_ TAHGCT4 ‘J?
gz > 7lE RE| 2
R ;II_—_l— T
120 A pe| s
Az o — vee
& | GHD ]} E
13

= e 2 L3I0 Y11
- 4, TMEG
» 7AHCO0
D2 2

INATa8 T Z20pF



http://www.maxim-ic.com/appnotes10.cfm/ac_pk/2/ln/en
http://www.maxim-ic.com/appnotes10.cfm/ac_pk/3/ln/en
http://www.maxim-ic.com/appnotes10.cfm/ac_pk/8/ln/en

Figure 1. This RS-422 repeater draws only 3pA of standby current.

Low standby power and true fail-safe operation are the key features in this application. Ul and
U2 drive their receiver outputs (RO) high when the RS-422 inputs are open circuited or
terminated and undriven. An incoming data byte on the differential inputs A1-B1 forces a
transition on RO of U1, and a state machine (right half of the schematic) is latched ON by the
falling edge of RO. The state machine asserts a high level at U2's driver-enable pin, causing the
incoming data byte to be re-transmitted from U2 at full RS-422 levels.

The state machine watches for transitions on RO. When a data-byte transfer is complete (as
indicated by no falling edges within a time delay internal to the state machine) the state machine
resets itself in anticipation of the next data byte from either side of the interface.

An incoming data burst (Figure 2, top) is retransmitted as outputs A2 (bottom trace) and B2
(middle trace). U2 de-asserts those outputs 700us after the final transition. You can implement
other delays by adjusting R1/C1 and R2/C2 in Figure 1.
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Figure 2. An input data byte causes the repeater to transmit the byte, then go to standby.
Vertical scale is 1V per division; horizontal scale is 400us per division.



More Information

MAX5160: QuickView -- Full (PDF) Data Sheet -- Free Samples
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