
Diag. Code 21, 28 Main Oxygen Sensor Circuit

CIRCUIT DESCRIPTION
The main oxygen sensor senses whether the air–fuel ratio is richer or leaner than the stoichiometric air–fuel
ratio. The main oxygen sensor is fitted to each exhaust manifold on left and right sides and consists of an ele-
ment made of zirconium dioxide (ZrO2, a kind of ceramic material). This element is coated on both the inside
and outside with a thin layer of platinum. Ambient air is introduced into the inside of the sensor, and the outside
of the sensor is exposed to exhaust gases.
If the oxygen concentration on the inside surface of the ZrO2 element differs greatly from that on the outside
surface at a set temperature or higher, the ZrO2 element generates a voltage.
When the air–fuel mixture is lean, there is a lot of oxygen in the exhaust gas, so there is little difference between
the oxygen concentration inside and outside the sensor element. Thus, the voltage generated by the ZrO2 ele-
ment is low (close to 0V). Conversely, if the air–fuel mixture is rich, the oxygen in the exhaust gas almost disap-
pears.
This creates a large difference in the oxygen concentrations inside and outside the sensor and the voltage gen-
erated by the ZrO2 element is large (approximately 1 V).
The ECU uses this signal to increase or reduce the injection volume to keep the air–fuel ratio at an even value
near the stoichiometric air–fuel ratio.
The main oxygen sensors include a heater which heats the ZrO2 element. The heater is controlled by the ECU.
When the intake air volume is low (the temperature of the exhaust gas is low) current flows to the heater to heat
the sensor for accurate oxygen concentration detection.

Code No. Diagnosis Trouble Area

1. Open or short detected in the main oxy-
gen sensor heater circuit.
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2. The conditions (a) and (b) below are de-
tected once, then are established again
after the ignition switch is turned from
OFF to ON

� Harness or connector between ECU
  and main oxygen sensor, main relay
  and main oxygen sensor.
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      (a) The coolant temperature and
           engine rpm are higher than a set
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N            engine r m are higher than a set
           value, the main oxygen sensor
           signal is alternating lean and rich.
      (b) The main oxygen sensor signal
           voltage is between 0.35 and 0.70V.

� Main oxygen sensor.
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e The condition in 2 above is detected even
once.

� Main oxygen sensor.

HINT: Diag. code 21 is for the left bank main oxygen sensor circuit. Diag. code 28 is for the right bank main
           oxygen sensor circuit.
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DIAGNOSTIC CHART
HINT: If diag. code ”21” is output, check the left bank main oxygen sensor circuit. If diag. code ”28” is output,
check the right bank main oxygen sensor circuit.

Replace main oxygen sensor.

Replace main oxygen sensor.

Check and replace engine & ECT ECU.

Check main oxygen sensor heater.

Disconnect the engine & ECT ECU
connector, check voltage between
terminals HT1, HT2 of engine & ECT
ECU connector and body ground.

Check and repair harness or connector
between main relay and main oxygen
sensor, main oxygen sensor and engine
& ECT ECU.

Check voltage between terminals HT1,
HT2 of engine & ECT ECU connector
and body ground.

WIRING DIAGRAM
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WIRING ROUTING
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WIRING ROUTING
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INSPECTION PROCEDURE
HINT: If diag. code ”21” is output, check the left bank main oxygen sensor circuit.

If diag. code ”28” is output, check the right bank main oxygen sensor circuit.

Replace main oxygen sensor.

Check main oxygen sensor heater.

Disconnect the engine & ECT ECU connector, check voltage between terminals
HT1, HT2 of engine & ECT ECU connector and body ground.

Check and repair harness or connector between
main relay and main oxygen sensor, main oxygen
sensor and engine & ECT ECU.

(1) Remove RH lower pad.
(2) Disconnect engine & ECT ECU connector.
(3) Turn ignition switch on.

Measure voltage between terminals HT1, HT2 of
engine & ECT ECU connector and body ground.

Voltage:  Battery voltage

Disconnect main oxygen sensor connector.

Measure resistance between terminals 1 and 2 of
main oxygen sensor connector.

Resistance:  5.1 – 6.3 � at 20°C (68°F)
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Check voltage between terminals HT1, HT2 of engine & ECT ECU connector and
body ground.

Check and replace engine & ECT ECU.

(1) Remove RH lower pad.
(2) Warm up engine at normal operating temper-

ature.

Measure voltage between terminals HT1, HT2 of
engine & ECT ECU connector and body ground,
when engine is idling and racing at 4000 rpm.

Replace main oxygen sensor.

In the 4000 rpm racing check, continue engine
racing at 40000 rpm for approx. 20 seconds or
more.
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