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DV2003L1

Fast Charge Development System
Control of On-Board Linear Current Regulator

Features

» bq2003 fast-charge control evaluation and
development

» Charge current sourced from an on-board linear
regulator (1.25A, modifiable for 0.1 to 1.5 A) or an
external current source

»  Fast charge of 4 to 14 NiCd or NiMH cells

» Fast-charge termination by AT/At, -AV, maximum
temperature, time, and voltage

» -AV enable, hold-off, top-off, maximum time, number
of cells, and off-board current source control are
jumper-configurable

» Charging status displayed on charge and
temperature LEDs

» Discharge-before-charge control with push-button
switch

» Inhibit fast charge by external logic-level input

General Description

The DV2003L1 Development System provides a develop-
ment environment for the bq2003 Fast-Charge IC. The
DV2003L1 incorporates a bq2003 and an LM317 linear
regulator to provide fast charge control for 4 to 14 NiCd
or NiMH cells. The DV2003L1 also supports on/off con-
trol of an external current source.

The fast charge is terminated by any of the following:
AT/At, -AV, maximum temperature, maximum time,
maximum voltage, or an external inhibit command.

Jumper settings select the -AV enabled state, the hold-
off, top-off, and maximum time limits, and enable the
use of an external current source.

The user provides a power supply and batteries. If the
on-board 1.25A linear regulator is disabled, the external
current source must have an appropriate digitally con-
trolled switch (active high). The user configures the
DV2003L1 for the number of cells, charge termination,
maximum charge time (with or without top-off), and
commands the discharge-before-charge option with the
push-button switch S1.
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Connection Descriptions

J1
DC+ DC input from charger supply
GND Ground
XTRKL  Extra trickle input
MOD bq2003 MOD pin connection for
external control
BAT+ Positive battery terminal and high side
of discharge load
BAT- Negative battery terminal and
thermistor connection
THERM  Thermistor connection
DSCHG  Low side of discharge load
J2
+V Voltage source for inhibit input
IN Inhibit input to prevent bq2003 activity
JP1 DVEN Negative voltage termination enable
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JP2 TM1 TM1 setting

JP3 TM2 TM2 setting

JP4 NOC Select number of cells
P1 External source control

Fixed Configuration

The DV2003L1 board has the following fixed character-
istics :

Vce (4.75-5.25V) is regulated on-board from the supply
at connector J1 DC+.

LEDs indicate charge status and temperature fault status.

Pin CCMD is grounded, providing charge initiation on
the later application of the battery or DC+, which pro-
vides Vcc to the bq2003.

Pin DCMD is pulled to ground through R12. A toggle of
switch S1 momentarily pulls DCMD high and initiates a
discharge-before-charge. The bq2003 DIS output acti-
vates FET Q4, allowing current to flow through an ex-
ternal current-limiting load between BAT+ and DSCHG
on connector J1.

Trickle current is limited by a 150Q/2W resistor R10 be-
tween DC+ and BAT+ (maximum potential across R10 =
17.3V). The trickle current may be increased by adding a
parallel resistor from the DC+ source to XTRKL on con-
nector J1. Note that too large a voltage between DC+
and BAT+ may exceed the wattage ratings of these resis-
tors.

If enabled, the linear regulator U2 regulates up to 1.5A
from the supply on connector J1 DC+ to the battery on
BAT+. Because the LM317 current is set by R13 (I =
1.25/R13), increasing this resistance provides regulation
to a lower current. It is set to 1.25A (R13 =1Q).

When the linear regulator U2 is disabled, the output
MOD on connector J1 is used to control an off-board cur-
rent source connected to the positive battery terminal.
Note that when an external source is used, the supply to
connector J1 DC+ still provides both the board Vcc
source and a trickle output at BAT+.

Charge current can be halted at any time via external
stimulus. Connector J2 provides a +5V DC source (+V)
and an inhibit input (IN) node for this function. To in-
hibit charge current, the J2 inhibit input (IN) is driven
by +5V DC. To re-initiate charge, remove the voltage
source from the inhibit input.

The maximum cell voltage (MCV) setting is 1.8V.

With the provided NTC thermistor connected between
THERM and GND or BAT-, values are: LTF = 10°C,

HTF = 44°C, and TCO = 50°C. The average AT/At set-
ting (TaT) is 1.04°C/minute.

The thermistor is identified by the serial number suffix
as follows:

Identifier Thermistor
K1 Keystone RL0703-5744-103-S1
(blank) Philips 2322-640-63103
F1 Fenwal Type 16, 197-103LA6-A01

Jumper-Selectable Configuration

The DV2003L1 must be configured as described below.

DVEN (JP1): Enables/disables -AV termination (see
bq2003 data sheet).

TM1 and TM2 (JP2 and JP3): Select fast charge safety
time/hold-off/top-off (see bq2003 data sheet).

Jumper Setting Pin State

[12]3
1[23]

Enabled (high)
Disabled (low)

Number of Cells (JP4): A resistor-divider network is
provided to select 4 to 14 cells (the resulting resistor
value equals N — 1 cells). RB1 is a 200KQ resistor, and
RB2 (R16-R22) is jumper-selected.

Jumper Setting Pin State
[12]3 High
1[23] Low

123 Float

Closed Jumper Number of Cells

R22 14
R21 12
R20 10
R19 8
R18 6
R17 5
R16 4
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External Current Source Control (P1): Enables/dis-
ables on-board linear regulator.

Jumper Setting On-Board Regulator 3a.
[12] Disabled
12 Enabled 3b.
4.
Temperature Disable: Connecting a 10KQ resistor be-
tween THERM and GND or BAT- disables temperature
control.
5.
Setup Procedure
6.
1. Configure DVEN, TM1, TM2, and number-of-cells
(NOC) jumpers.
2. Connect the provided thermistor or a 10KQ resistor 7,

across THERM to GND.

Note: RT1 and RT2 match the thermistor provided
and must be changed if a different thermistor type

is used (see Appendix A in the application note,
“Using the bq2003 to Control Fast Charge”).

If using off-board regulation, close jumper P1 and
attach the MOD connector to the external current
control.

If using on-board regulation, open jumper P1.

If using the discharge-before-charge option, connect
a current-limiting discharge load from BAT+ to
DSCHG.

If using the INHIBIT function, connect a switch
across J2 (IN to +V) or connect INH to the control-
ling signal source (3-5V).

Attach the battery pack to BAT+ and BAT-. For
temperature control, the thermistor must contact
the cells.

Attach DC current source to DC+ (+) and GND (-)
connections in J1.

Recommended DC Operating Conditions

Symbol Description Minimum Typical | Maximum | Unit Notes

IXTRKL External additional trickle current - - 1 A

Pp LM317 power dissipation - - 6 w E)%;g(i*: ;\\%C*
LM317 input current - 1.25 - A Configured rate.

Tocs ngimum LM317 inp.ut. current ) 15 ) A R13 phanged for
(with R13 = 0.83Q, minimum value) maximum rate.

Vios LM317 regulation enabled 4'25:): Y(?ATJ' - 95 ;ggAm A%

Notes 1, 2

External current source 10 - 9.5 :rggAT* \Y%

VBAT+ BAT+ input voltage - - 30 \%

Vruerm | THERM input voltage 0 - 5 Vv

VMop MOD output voltage 0 - 5 \% In series with R25

Vin Inhibit input signal 0 - 5 \'%

Ipscug | Discharge load current - - 2 A

Note: 1. The voltage drop across the LM317, diodes, and resistors in charge path—with the LM317 enabled—

is approximately 4.25V. Maximum voltage drop across LM317 is primarily limited by the on-board
heat sink and should be controlled to limit heat dissipation to 6W in free air. Additional cooling is
necessary if the heat dissipation exceeds 6W.

2. The input voltage must be greater than NOC « 1.8V + Voss for detection of battery absent and for
charge initiation on battery replacement.
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DV2003L1 Board Schematic
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1N4001 LM317T R13 D6
VIN VOUT| RB1
I A 1N5400 200K
1 DC 1%
2 GND ,
3 XTRKL |
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5 AT | JP4
8 - 2
2 THERM Lad2., Ve NUMBER OF CELLS
8 DISCHG o
— GN 2N3904
+
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R22 R21 R17 R16
15.4K< 18.2K 49.9KS 66.5K
- 1% 1% 1% 1%
510K vee =
vece
JP1 SD1
DVEN DISCHARGE_CMD R9
2K
VCC JP2
VvCC ™1 VvCC
JP3 TEMP
R15 RT1 ™2 D2 ”
240
1 4.22K 63.4K
] D5 R5 1%
2 N
INH 100K
R6 1
100K
1N4148 c7 cs
A f— 0.1UF
EO) 0.1UF [ 0.1UF

DV2003L1, Rev B, 5/12/97




IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 00 1999, Texas Instruments Incorporated
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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