AND8258/D

Using the NCV7356 with

Large Reservoir Capacitors

Prepared by: Frank Kolanko
ON Semiconductor

INTRODUCTION

The NCV7356 Single Wire CAN Transceiver provides
the physical layer for digital communication using the
CAN (Control Area Network) protocol. The General
Motors Internal Specification GMW3089 is the GM
Worldwide Engineering Standards document which
must be observed to qualify for builds in modules within
General Motors Corporation. Copies of GMW3089
must be obtained through General Motors Corporation,
not ON Semiconductor. This application note involves
system design outside the GMW3089 specification with
suggestions when the capacitor connected between the
VBAT pin and GND exceeds a 500 uF suggested value.

Typically, filter decoupling capacitors are used on the
power supply input of an integrated circuit to provide
buffering from unpredictable pc board resistive drops and
inductance effects. This improves the overall system
performance by reducing any induced signal on the supply
pin coupling to an output thus improving the overall
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rejection from extraneous signals. They are also used on
voltage regulator outputs to supply instantaneous current
when a power supply integrated circuit cannot respond fast
enough to high current demands. While individual 1C’s will
require different values for different reasons, it is common
to see values which range from 100 nF to 100 uF (100 nF
typical for an IC powered from a regulator and 100 uF more
likely on the regulator output).

One reason to increase the size of this capacitor is to
maintain circuit operation for short periods of time when
power from the source has been temporarily interrupted.
This is a common event where the power source in an
automobile (VBAT) can be expected to droop down to as
low as 6.0 V (as well as recent initiatives requiring a droop
to 4.0 V) from a nominal 13.8 V during the engine crank
cycle. Care must be taken when the system requirements for
using the NCV7356 necessitate a capacitor value greater
than 500 uF. This capacitor is commonly referred to as a
reservoir capacitor because it is used to store energy to be
used if the main source of power goes away.
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Typical Application

AND8258/D

Figure 1 highlights a typical application circuit utilizing the NCV7356 which meets GMW3089.
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Figure 1. Application Circuitry
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Applications Requiring a Reservoir Capacitor
Generally, additional loading requirements will dictate
the need for an additional reservoir capacitor. The need to
maintain full operation of the NCV7356 which requires up
to 35 mA of supply current in the Normal Mode, and up to
75 mA of supply current in the Wake-Up Mode, are not

MRA4004T3

feasible, as the reservoir capacitor would be quickly
depleted, or would require an unreasonable value to sustain
operation. A typical application would be to maintain
memory circuits. The diagram below displays the addition
of the reservoir capacitor.
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Figure 2.

It is worth noting the limitations of using a reservoir
capacitor greater than 500 uF. The single known issue in
GMLAN Device Test Specification GME6718GS is section
2.11.6 (Bus short to battery). Although tests involving the
direct short from Vbat to the bus pin (CANH) pass (Test
method 1), additional testing in section 2.11.6 (Test
method 2) involves the emulation of a blown fuse and may
result in damage. Specifically, when the power supply
connected to Vbat in the diagram above is removed, and a

“short” (i.e. an additional power supply up to 26.5 V) is
connected at the point in the circuit labeled “ECU Connector
to Single Wire CAN Bus”, NCV7356 devices may be
damaged with the following conditions.

® Reservoir Capacitor Values >500 uF
® Short rise times to the CANH pin
e Unlimited current limit of the applied voltage to CANH
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Solutions for Reservoir Capacitors >500 uF
Three solutions are available when there is a need to use
a reservoir capacitor greater than 500 uF.

Solution #1

The first involves adding a protection diode between the
reservoir capacitor and the NCV7356. To comply with
GMW3089, the added diode should provide a low forward

MBRS130LT3
*

voltage drop. The MBRO0530T1 Schottky diode is the
suggested device. The original reverse battery diode
(MRA4004T3) should also be replaced by a Schottky diode.
The suggested device here is the MBRAL130LT3. This
device provides 30 V of reverse voltage protection.
Additional protection can be added by using the
MBRA160T3. This will provide 60 V of reverse voltage
protection.
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Solution #2
The second solution involves adding a 51 Q resistor in
series with the reservoir capacitor. In cases where the

MRA4004T3

reservoir capacitance consists of multiple capacitors,
Solution #1 is recommended.
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Figure 4.

In normal operation the reservoir capacitor is charged
through the 51 Q resistor from power applied from Vbat
through the reverse battery diode MRA4004T3. When Vbat
is removed, power to the NCV7356 and to the additional
loads is supplied through the 51 € resistor.

An application requiring 50 mA of additional loading
would create an initial voltage drop across the 51 Q created
from the 50 mA load (2.55 V) plus the current loading of the
NCV7356 and the voltage regulator.

The nominal quiescent current for the NCV7356 is
5.0 mA. We cannot pinpoint the magnitude of quiescent
current of the voltage regulator or CAN controller loads
because of the wide selection of components available.

Assume the quiescent current for the voltage regulator and
its load is included in the additional loads group. The
consideration for maintenance of supplied voltage
simplifies to the initial charge on the Reservoir capacitor
(=13 V) being discharged by 55 mA (50 mA from the
additional loads and 5.0 mA from the NCV7356).

The initial drop across the 51 € is 55 mA times 51 Q or
2.805 V. This drop shows up immediately on the additional
loads as 13 V-2.805 V = 10.195 V.

If we are to assume current source loading of 55 mA, the
voltage supplied over time to the additional loads will be
Vloads = 10.195 V—(55 mA)(time)/(Capacitor Value).
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Solution #3
The third solution is an improvement over the
aforementioned solution. This involves adding a diode in

parallel with the 51 Q resistor. As in Solution #2, where the
reservoir capacitance consists of multiple capacitors,
Solution #1 is recommended.
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Figure 5.

The benefit to this setup is the initial voltage drop
previously mentioned (@2.805 V) has been reduced to the
voltage drop of the diode. Assuming a voltage drop across
the diode of 0.8 V there has been an increased voltage gain

of 2.005 V. Now the initial voltage drop is just 0.8 V, and the
immediate voltage level is 13V-0.8 V =122 V.

This now changes the equation for calculation purposes to
Vloads = 12.2 V — (55 mA)(time)/(Capacitor Value).
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Summary
Three options are available when using the NCV7356
with reservoir capacitors greater than 500 uf.
1. Add a reverse protection diode.
2. Add a series resistor >51 Q to the reservoir
capacitor.
3. Add the series resistor from option 2 plus a
parallel diode.
Selecting an option depends on each unique application
for the NCV7356.
The benefits/detriments of each option are highlighted
below.

Option # Cost Performance
1 A A A = highest
2 C C B = low
3 B B C = lowest

Option 1 provides the best performance with the highest
cost.

Option 2 provides an adequate solution, but current
capability is limited to the charge on the reservoir capacitor
passing through the added resistor.

Option 3 provides an improvement over Option 2 by
improving the current capability being sourced through an
added diode instead of limited by the resistor.
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