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CCS Charger based on CCS9620 with Exter nal Power Regulator

Premise:

This Application Note is written for Electronic Engineers with experience in theory and
practice in circuit evaluation and design. Knowledge and understanding for the operation of
the used circuits and the necessary steps to be taken to set said circuits into functionis
assumed. Because skill is postulated not every step will be described in detail and normal
precautions (e.g. safety) and check procedures will be taken for granted.

Basic Requirements:

a) CCS9620 Controller Circuit (without SMC, or disabled SMC)
b) Power regulator with analog current control input

Functional Description:

Refer to page 4 "CC0620 Current Shaping”

The CCS-Charging Technique requires a modulated charging current over time. Therefore the
CCS9620 produces a 2ms=High and 50ms=Low pulsewave on it's E/A-Output. The power
regulator (current source) must be equiplled with an adequate input for current control, to
convert this Signal into an onswelling and offswelling charging current.

If Lead-Acid, Sealed Lead Acid or Lithium Batteries must be charged, the charge current
source must also provide a maximum voltage limitation.

In contrast to common CV -techniques, the voltage limit can be set to higher levels, to achieve
substantially shorter charging durations without overcharge/gassing while increasing lifespan.

Design Considerations:

Current Waveform
To achieve onswelling and offswelling charging currents it may be necessary to lowpass-filter
the E/A pulses. A simple RC-Filter will be adequate in most cases. Refer to page 4 " CCS9620
Current Shaping" and page 3 " CCS-Acceptable Current Waveforms®.
Note the negative logic of the E/A-signal: 0V = Charging Current = on

5V = Charging Current = off
During current=OFF the charging current should approach zero for approx. 1ms (>0,5ms).
During current=ON the charging current should be regulated or limited to the desired value.
Due to the modul ation over time, the average current will be approx. 4% lower than the
settings (Iset=current limit).
Therising and falling current slope should be approx. 0.5ms (>0.2ms)
Noisein current or voltage (e.g. produced by high frequency PWM) is not critical for CCS as
long as there are no spikes |ower than the battery voltage.
IMPORTANT: Make for sure that no reverse current and no negative spikes will appear under
all circumstances either in current=ON or current=OFF mode.

Sometimes the dynamic response of the regulated current source will produce overshot
currents immediately after changing from OFF-current to ON-current. Thisis not critical for
CCS aslong as those overshots are less than 20% of the average current amplitude. However
asmall resistor in series to the smoothing capacitor can help to reduce these peaks in most
cases.
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CCS Charger based on CCS9620 with External Power Regulator

Component Selection:

Actua component values will strictly depend on the (sensitivity, load, transfer, response, etc.)
characteristics for the current control input (Icontrol) of the regulated current source.
Therefore the values of R1=3k (..33k) C3=1pF (100nF) Rc3=0.1*R1 can only be given as a
figure for starting tests and evaluation. (References taken from page 4" CCS9620 Current
Shaping: Smplified Block Diagram for CC9620 Charger with PWM Current Controller™.

I nterface Requirements:

If the (Icontrol) input of the regulated current source is controlled by low levels (0.7..2V) for
Current=ON and high levels (2,5..4V) for current=OFF the above given RC-Circuit will be
fine.

Otherwise additional circuits (e.g. OPA=Operation Amplifier) will be required.

Input Requirements Example Interface Circuit | Function

Higher Voltage Range | 0-10V OPA Electrometer-
Amplifier

Reverse Polarity 1v=off, |OPA inv. Amplifier
5V=on

Offset Voltage Range |5V=off, |OPA level shifter
8V=on

Low Impedance Ri=50Q |OPA Buffer Amp

neg. & rev. Polarity -5v=off |OPA inv. Amplifier
OV=on and level shifter

neg. Polarity OV=off - |OPA level shifter
5V=on

Support:

If you cannot find the appropriate solution for your specific application, please feel freeto
contact BTI-Headquarters or your nearest CCS Design-Center without obligation or costs for
information or help about interface circuits according to your needs. To assure technical
communication on quality levels, al questions should be made in written form by mail, email
or FAX and contain the necessary details for the input/output transfer function of the regulator
and/or adequate circuit diagrams.

Note: The better the information we get from you, the more precise the answer will be.

Settings for the Power Regulator

» Make sure that the modified (waveform, amplitude, phase, polarity) steering signal of the
CCS9620 satisfies the current control input (Icontrol) requirements of the current regulator.
» Make the necessary settings to limit the maximum voltage (OVP).
Connect aload (power resistor or lamp) and in parallel a capacitor (e.g. 1000uF/Ah) to the
V bat-output and tune the regul ator to the desired maximum voltage at V bat.
(Note that the current through the load must be less than the maximum current to get the
voltage limited by OV P, otherwise voltage will be l[imited by maximum current).
* Check current limit function with alow resistive load.
» Simulate with a switch (at 4V =current off resp OV=current on) the CCS9620 steering.
 Disconnect power source.
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CCS Charger based on CCS9620 with External Power Regulator

Necessary Changes and Interface-Connections for CCS9620

» Power supply off.

¢  On CCS9620 check the appropriate voltage and timing (MT1,MT2) settings.

* On both circuits (CCS9620 and current source) connect GND to GND, Vbat to Vbat, Vin.
» Connect the CCS9620- (E/A) to current control interface.

Ready for use

» Check correct function according to CCS9620 Evaluation board with the exceptions made
by the regulated current source.

CCS Acceptable Current Waveforms
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CCS Charger based on CCS9620 with External Power Regulator

CCS9620 Current Shaping

=BTI=

CCS
9620SL

I{\ Icontrol

TJ E/A

Simplified Block Diagram for CCS9620 Charger with PWM Current Controller

..... E/A=H t=2ms
Current = off ; ; .
..... E/A=L
E/A : : Current = on

lout =max

- L lout =0 ......
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Part List:
Part No.  Value
© © cs 680NF/XR Mika
C6 120pF
[0 Cc7 1pF (Ta)
Rlsl:l Cl1 6,8uF
IC1 CCS9620SL
. 1C2 LM393
R1 O—— Vgar (Positive)
E/AD (= Vin IC4 7805
P4 O—— Ground R4 10K
s S GNDO |:| |:|R9 (Gt CLED(Charge) R7 10K
pL2 — R14 (Spmtem P-LED (Power)
SVO OR16 |:| c7 R10 O—— 5V Output R6 1OK
= C o D R20 10K
Buzzer out s R14 390K
R21 R23 Q, IC2 |:|
5 |:| 0 25’. RS R13 RI2 o RS 270R
"Uoo | 8" | B0 OO
R22 R24 2 D R18 27OR
2o TxDC\ R16 1K
o Data Transmit Option o R12 1K
BTI - CCS9620 - IMP9745V3 - 9813GW R10 33K
R15 33K
R13 33K
R11 5M6
Vl***,vz***
R9* R1*
R21* R22* R23* ,R24*
* seetext, *** not assembled
/\ L NI NN CM:L E R18
i /F oND G,BHT <>': 270Rﬂ_=§ P-LED mD
@U' 8 u o [ @ I3 3K3 T% 1 7 3
in 1C4 7805 L~ uDD c2n|
TLC393
R11
L1
R13[ ] R6[ R4 SM6 12
33K | Jror 110K TLC393 1K
RL6 IC1 CCSs9%620 5 5
*® L our1  INTIN 8 28] s
e 17
o B e & [ ] e
ol 2Rt cLxout 2 & 1 — |
R21 R7 =— GND U —= pg CLED ; 390K
MT1 ouT2 —>—p70RF—8 cs
I % ot
p22@ Q]RZ} 220 S L ™0 10— g ™ 120pF] g pe:
R20 1|,1FT? GND
®
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Comments: Our aimisto help you best in the design of superior chargers with CCS-technology. This Application Note was
carefully composed. However, according to the wide range of solutions not all aspects and possibilities can be covered by
this publication. Furthermore errors cannot be completely excluded and we do not provide any responsibility for the given
applications. Therefore we welcome your response comments and suggestions for further improving our CCS-Application
Notes. Thank you!

Address: BTI, Rudolfstrasse 14, A-8010 Graz, Austria, Tel. +43/316/326031, Fax. +43/316/381808,
e-mail: bti_ccs@compuserve.com, http://ourworld.compuserve.com/homepages/bti_ccs (http://bticcs.com)
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