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Oxygen sensor control and evaluation IC - CJ125

BOSCH

Invented for life

Features

» Pump current control

» Pump current sense amplifier

» Lambda output amplifier

» Virtual ground voltage source for sensor and
pump current control
Nernst cell reference voltage source
Circuit for Ri or Rical measurement
Diagnostic of sensor lines
Diagnostic of external heater
Serial-Peripheral-Interface
Programmable reference pumping currents
Suppression of Ri-measurement

Integrated circuit for continuous lambda regulation with
Ri measurement
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The integrated circuit CJ125 is a control and amplifier
circuit for a wide range A sensor LSU4.x for the continuous
regulation of A in combination with the sensor in the range
of A =0.65 ... « (air).

Customer benefits:
Simple application
Long- term availability of manufacturing processes

and products
QS9000 and ISO/TS16949 certified
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Application circuit (proposal only!)
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The application circuit consists of the following parts:

Capacitor between [VCC] and [GND] to stabilize
the supply voltage VCC

Capacitor between [UB] and [GND] to stabilize the
supply voltage VUB

Capacitor between [CF] and [GND] to filter the
lambda signal

Capacitor between [UA] and [GND] to stabilize
lambda signal output

Capacitor between [UN] and [GND] to stabilize
nernst signal

Capacitor between [/RST] and [GND] to stabilize
reset signal

Shunt between [IA] and [IP] for pump current
sensing

Resistor between [IA] and [UP] to compensate
parasitic effects of the lambda sensor

Resistor between [US] and [UP] to feed the nernst
cell reference voltage into the pump current
control circuit

Resistor between [UP] and [UN] for leakage
detection

Resistor between [RF] and [CF] to filter the lambda
signal

Capacitor between [UR] and [GND] to stabilize the
output signal for ADC

Capacitor between [UN] and [GND] for filtering
Resistor between [RM] and capacitor at [CM] for
adjustment of Ri measurement current

Capacitor between [CM] and resistance at [RM] for
DC filtering

Resistor between [RS] and [VM] for adjustment
Resistor between [DIAHD] and Drain of the external
heater

Resistor and capacitor before [UN] for filtering
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Pin configuration Pin description

Power supply input (14V)

Power supply input (5V)

not used

Ground

[ GNDS
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Virtual ground of pump current control
and of the LSU (0.5VCC)
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not used not used Nernst cell reference voltage (450mV)
1A —1  uA Inverting input of pump current amplifier
0sz — —1  UP (shunt voltage)
DIAHG — —1 s Non inverting input of pump current
veos —— —1 M amplifier and output of the pump current
DIAHD —  vce Ealiine] _
RST —  vcess (O-l:tpl:l[t of ;I)l:r;:p ;:urrent amplifier
— — x5 external filter

Input of lambda output amplifier (after
external filter)

Output of lambda output amplifier
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Non inverting input of pump current
control

e
not used o

raol used =
o

Inverting input of pump current control
respective in-/output for Ri-measurement
(LSU)

Output Ri-measurement current (DC)

Input Ri-measurement current (AC, DC
free)

In-/output Ri-calibration measurement

Output Ri-signal (analogous)

Diagnosis input (gate of external
transistor)
Diagnosis input (drain of external
transistor)

Input SPI-clock (from uC)

Input serial data (SPI, from pC)
Output serial data (SPI, to uC)
Slave select (SPI, from uC)

Input Reset

Rextern = 10kQ

a) For hybrid version it is recommended to connect VVCS
with the reference VCC for the ADC

b)  For hybrid version it is recommended to connect GNDS
with the reference ground for the ADC
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Maximum Ratings

Supply voltage UB

Supply voltage VCC
junction
storage
Temperature for max 50h
ambient
for max 50h
Maximum allowed voltages valid
for pins:
RM, UP, US,RF, CF, UA, UR,
DIAHG, DIAHD; SCK, SI, SO, /SS,
/RST, OSZ
Allowed current ext. resistor 6.8 kQ

Maximum allowed voltages,

no destruction when ISO-pulses
3a,b are applied.

Valid for board pins: RS, UN, VM,
IA, IP, CM

Offset between GND and GNDS

Offset between VCC and VCCS

ESD

Human Body Model
R=1.5kQ, C=100pF

Electrical Characteristics

Power Supply
Power supply Venp = Vanps
Operating range Vvce = VVees

Current consumption
Current consumption
Pump current control
Offset voltage

Input current -40°C < Tj < 150°C
Input offset current -40°C < Tj< 150°C

Vun < Vup; PA = 1;
0.5V < VIA < VCC-0.5V
Vun > Vup; PA = 1;
0.6V < Via < Vec-0.5V

Output current source condition

Output current sink condition

No output current PA=0
Pump current sense amplifier (LA = 0: measurement mode; LA = 1: adjustment mode)
Input current -40°C < Tj < 150°C
Amplification SPI-bit VL = 1
Amplification SPI-bit VL = 0

CMRR1= AVua/ AVip
Common mode rejection ratio U oo 07

0.5V < Vua < Vce-0.5V

| lua| < 10pA
Output voltage swing | lua| < 10pA; LA=0
Output voltage adjustment IrRF =0pA; LA =1

AVua=Vua (LA = 1) - Vua(LA = 0)
Output error offset adjust Vie=Via=Vym

| lua| < 10pA
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Electrical characteristics

Diagnosis of sensor lines
Short circuit to ground
Short circuit to Vbat

Short circuit to ground
Short circuit to Vbat

Short circuit to ground
Short circuit to Vbat
Diagnosis of external heater
Low level

High level

Input current (no pull up!)
Short circuit to ground DIAHG = low
Short circuit to Vbat DIAHG = high
Open load DIAHG = low
No failure DIAHG = high
No failure DIAHG = low
Filter time T=1/f

SPI

Data rate

Bit-frame

Number of read / write commands
Number of register

Regional sales contacts Robert Bosch GmbH
Europe/Japan bosch.semiconductors@de.bosch.com AE/MBC1
USA/Canada bosch.semiconductors@us.bosch.com
. . Postfach 13 42
China bosch.semiconductors@cn.bosch.com X
Korea bosch.semiconductors@kr.bosch.com 72703 Reutlingen
Germany
www.bosch-semiconductors.com
www.bosch.de

© Robert Bosch GmbH 02/2019. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications
for industrial property rights. The information provided is for information purposes only and does not constitute a legal obligation or a warranty, express or implied,
concerning quality, marketability or suitability for a specific purpose. The designs incorporated in vehicles and the performance of the designs may vary depending on
the vehicle manufacturer's specifications and requirements for the product. We reserve the right to make product changes, adaptations and modifications without
prior notice.



