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Chapter 1

Introduction

The bg2014H EVM is a complete evaluation system for the bq2014H
gas-gauge IC for NiCd and NiMH. The EVM includes a DM2014H circuit
module, an EV2200 PC interface board for gas-gauge vvaluation, a PC serial
cable, and Windows-based PC software. The DM2014H circuit module
includes one bg2014H IC, five LEDs to display remaining capacity, and all
other components onboard necessary to monitor capacity and other critical
parameters in NiCd or NiMH battery packs. The DM2014H connects directly
across the cells in a battery. With the EV2200 interface board and software,
the user can read the bq2014H data registers and evaluate the functions of the
bg2014H under different charge and discharge conditions.
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Features

1.1 Features
Complete evaluation system for the bq2014H gas-gauge IC
Preprogrammed DM2014H module for quick setup

PC software and interface board for easy evaluation

U U U U

Software that allows data logging for system analysis

1.2 Kit Contents

DM2014H preconfigured circuit module with sense resistor
EV2200 PC interface board

Set of evaluation software disks entitled EV2200-HDQ

PC serial cable

(I R Ny I

Set of support documentation

1.3 Ordering Information

Table 1-1. Ordering Information

EVM Part Number  Chemistry Pack Voltage Capacity

bq2014HEVM-001  NiCd/NiMHT 12.0 vT 650 mAht

t can be changed by reprogramming through resistor replacements.
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Chapter 2

DM2014H—bg2014H-Based Circuit Module

The DM2014H circuit module is a complete and compact example solution of
a bg2014H circuit for capacity monitoring of NiCd or NiMH packs. The
DM2014H incorporates a bg2014H gas-gauge IC and all other components
necessary to accurately monitor and display the capacity of up to 14 nickel
cells.

The DM2014H includes five LEDs to display remaining capacity in 20% incre-
ments of the programmed capacity. The LEDs are activated with the onboard
pushbutton switch.

Contacts on the DM2014H provide direct connection to the battery stack
(BAT+, BAT-) and the serial communications port (HDQ). The system load
and charger connect across BAT+ and PACK-.

Topic Page
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Pin Descriptions

2.1 Pin Descriptions

2.2 Programming

2.2.1 Full Capacity

P1
P2
P3
P4
P5
P6
P7
P8

The DM2014H circuit module is preconfigured for battery-pack chemistry,
voltage, and pack capacity. The circuit module can be reprogrammed for pack
chemistry, voltage, capacity, and other operating parameters via the
programming resistors on the board. The resistors set the programming pins
to a high (H), low (L), or float (Z) state on initialization. A high (H) state for a
programming pin requires the pullup resistor, a low (L) state requires the
pulldown resistor, and the float (Z) requires no resistors on the programming
pin. The shaded area of the tables indicates the bg2014HEVM-001
configuration. See the bq2014H data sheet for a complete description of how

HDQ/Serial communications port

NC/No connect

BAT+/Battery positive/pack positive

NC/No connect

RBI/Register backup input

GND/Ground

PACK—/Pack negative
BAT—/Battery negative

the bgq2014H is programmed.

Pins 2-5 of the bg2014H determine the full capacity or programmed full count
(PFC) of the DM2014H. Resistors R12—R15 and R17-20 set the pins to a high

(H), low (L), or float (Z) state during board initialization.

Table 2-1. Full Capacity Programming

PFC Input Settings

Pin 4 Pin 5 Sense Resistor mQ Capacity (mAh)
H Z 50 1300
Z Z 50 650
L L 50 2600

2.2.2 Self-Discharge Settings for Chemistry

2-2

Battery chemistries have different self-discharge rates. Pin 6 of the bq2014H
determines the self-discharge factors of the DM2014H. Resistors R23 and
R24 set the pinto a high (H), low (L), or float (Z) state during board initialization.




Programming

Table 2-2. Self-Discharge Programming

2.2.3 Pack Voltage

Self-Discharge Setting

Pin 6 Chemistry
H Self-discharge disabled
z NiCd
L NiMH

Note: Select the self-discharge setting that most closely models the battery pack to be used.

The DM2014H is preconfigured for pack voltage (hnumber of cells). R2, R6, and
R7 configure this as shown in the schematic and are set as shown in Table 2—3.

Table 2-3. Pack Voltage Programming

End-of-Discharge End-of-Discharge
EVM Part Number R2 R18 R19 Level 1 Level 2
bg2014HEVM-001 12MQ | 1.2MQ | 100 K 10V 9.5V

2.2.4 Programming Hardware Changes

The following procedure changes the configuration of DM2014H to other
(unshaded) options listed in the tables above:

1) Ensure that the DM2014H is disconnected from the battery.

2) Determine the resistors required to achieve the high (H), low (L), or float
(2) states on the program pin inputs.

3) Remove the 200k resistors as necessary.
4) Place required 200k resistors where needed.

5) If required, change the voltage programming resistors as outlined on the
schematic.

6) Reconnect the DM2014H to the battery pack.

The EV2200 and the PC software can confirm the new settings by reading the
PPU and PPD data registers and the Setup screen.

DM2014H—bqg2014H-Based Circuit Module 2.3






Chapter 3

DM2014H Schematic

The DM2014H schematic shows all possible components on the board for var-
ious configurations, including all configuration resistors. Only those resistors
that set the desired configuration should be installed. The schematic notes in-
dicate where variations exist.
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Schematic

3.1 Schematic

Figure 3—1 is the DM2014H schematic diagram.

Figure 3—1. DM2014H Schematic
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Chapter 4

DM2014H Physical Layouts

This chapter contains the board layout and assembly drawings for the
DM2014H.
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Board Layout

4.1 Board Layout

Figure 4-1 shows the PCB layers and assembly drawing for the DM2014H.

Figure 4-1. DM2014H Layout
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Chapter 5

DM2014H Bill of Materials

This chapter contains the bill of materials required for the DM2014H.
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Bill of Materials

5.1 Bill of Materials

Table 5-1 lists materials required for the DM2014H.

Table 5-1.Bill of Materials

Ref Des Qty —001 | Description MFG MFG PART# Size
PCB 1 Printed-circuit board, 0.031, Any REV. A See FAB DWG
FR4, SMOBC, HASL
C1,C5 2 Capacitor, ceramic, 1 pF, 25 Panasonic | ECJ-3YB1E105K 3216
V, £20%, X7R
C2,C3,C4 3 Capacitor, ceramic, 0.1 pF, 25 | Venkel C0805X7R250-104MNE 2012
V, £20%, X7R
R1, R9 4 Resistor, 100 Q, 1/10 W, 5% Venkel CR0805-10 W101JT 805
R2 1 Resistor, 1.2 MQ, 1/10 W, 1% | Venkel CR0805-10 W1204FT 805
R3, R12, R15, 4 Resistor, 200 kQ, 1/10 W, 5% | Venkel CR0805-10 W1204JT 805
R24
R4 3 Resistor, 100 KQ, 1/10 W, 5% | Venkel CR0805-10 W104JT 805
R6 1 Resistor, 1.2 MQ, 1/10 W, 1% | Venkel CR0805-10 W1204FT 805
R7 1 Resistor, 100 KQ, 1/10 W, 1% | Venkel CR0805-10 W1003FT 805
R10 1 Resistor, 0.050 Q, 3 W, 1%, Dale LVR-3 R0O50 1% 3W, TH
LVR-3, AXIAL
R16, R21, R22 3 Resistor, 330 Q, 1/10 W, 5% Venkel CR0805-10 W331JT 805
R26 1 Resistor, 300 KQ, 1/10 W, 5% | Venkel CR0805-10 W304JT 805
R5, R27 1 Resistor, 10 KQ, 1/10 W, 5% Venkel CR0805-10 W103JT 805
D1, D2, D3, D4, 5 LED, green, S Type Panasonic | LN1371G—(TR)
D5
D6, D8 2 Diode,dual series switching, Zetex BAV99 SOT-23
SOT-23
D7, D11 3 Diode, Zener, 5.6V, .30 W, Motorola BZX84C5V6 SOT-23
(BZX84C5V6), SOT-23
Q1 1 Transistor, MOSFET N-Ch Zetex BSS138 SOT-23
S1 1 Switch, momentary, N.O., Panasonic | EVQ-PLHA15 5 mm
5 mm x 1.5 mm thick
R8, R11, R13, NOT USED
R14, R17, R18,
R19, R20, R23,
R25, R28
D9, D10 NOT USED
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Chapter 6

DM2014H Performance Specification Summary

This chapter summarizes the performance specifications of the DM2014H.
Table 6-1 gives the performance specifications of the circuit.

Table 6-1. Performance Specification Summary

Specification Min Typ Max  Units

Charge and Discharge Current 0.05 3 A

Note: Charge and discharge maximums are limited by the PCB design.

6-1
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Chapter 7

EVM Hardware and Software Setup

This section describes how to install the bq2014H EVM PC software and how
to connect the different components of the EVM.
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Software Installation

7.1 Software Installation

The following steps install the EV2200-HDQ software:

1) Insertdisk 1 into a 3 1/2 inch floppy drive.

2) Select the 3 1/2 inch drive using My Computer or File Manager.
3) Double-click the Setup.exe icon.

The setup program prompts for the remaining disks and installs a Windows
application group.

7.2 Hardware Connection

There are three hardware components to the bq2014H EVM:
1) DM2014H circuit module
2) EV2200 PC interface board

3) PC

7.2.1 Connecting the DM2014H to a Battery Pack

Figure 7-1 shows how to connect the DM2014H to a stack of cells, the sense
resistor, and the system load/charger.

Figure 7—1. DM2014H Connection to Cells, Sense Resistor, and System Load/Charger

7-2

attery Pack
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Hardware Connection

7.2.2 PC Interface Connection
The following steps configure the hardware for interface to the PC:

1) Connect the DM2014H based smart battery to the EV2200 using wire
leads as in Table 7-1.

2) Connect the PC serial cable to the EV2200 and the PC COM port.

Table 7-1. DM2014H-to-EV2200 Connection

DM2014H Based Battery EV2200
P1/HDQ SMBD/HDQ1 or SMBC/HDQ2
P7/PACK- VSS

The bg2014H EVM is now set up for operation.

EVM Hardware and Software Setup 7.3






Chapter 8

Operation

This chapter details the operation of the bgq2014H EVM software.
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Starting the Program

8.1 Starting the Program

Run EV2200-xxH from the Start|Programs|EV2200-xxH menu sequence. The
software requests the PC communications port the first time it is run after
installation. Choose the Retry Auto-detection button for automatic port
configuration. After the port is detected, the software displays the bq2014H
data screen.

Figure 8-1. Initial Data Screen
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The data screen may not show correct information until parameters in the soft-
ware are initialized.

This section describes the settings that must be made before the EVM soft-
ware can properly display data.

8.2.1 Device Program Settings

8.2.2 HDQ Port

Selectthe bq2014H option from the Options|Device Selection pulldown menu.
This sets the software to operate with the bq2014H. The program may prompt
to quit and restart the program. If so, follow the on-screen instructions and re-
start the program. Once restarted, the software should be set up to work with
the bq2014H.

Note whether the HDQ line from the DM2014H is connected to SMBD/HDQ1
or SMBC/HDQ?2 of the EV2200. Select HDQ1 for the SMBD/HDQ1 connection
or HDQ2 for the SMBC/HDQ2 connection from the Options|HDQ pulldown
menu.

8.2.3 Setup Parameters

8-2

Select the Setup tab.



Initialization

Figure 8-2. Setup Screen
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Enter the corresponding resistor values in the Circuit Configuration box. These
values can be saved to disk using the Save Setup to Disk button so that they
are automatically called up when the program loads.

Table 8-1. Resistor Designations for Setup Screen Input

Circuit Configuration NAME Schematic Identifier
Rsns R10—50 mQ
RB1 R6
RB2 R7

The Initial Settings box programs selected registers of the bq2014H. The value
can be entered in the selected box and written to the device by depressing the
Write Settings to Device button.

The screen also displays how pins 2 (Progl) through 7 (Prog6) are pro-
grammed. The Reset Device button initializes the bq2014H with the pro-
grammed settings. A device reset can also be performed by writing LMD =0
and then PPFC = 0 using the Data screen.

The Table Data box interprets the programming for self-discharge and display
modes. It also shows the programmed full battery capacity in terms of mVVh and
mAh (mAh = mVh/Rsns). The programmed full capacity or count (PFC) is set
by the programming of pins 2-5.

Operation 8-3



Data Screen

8.3 Data Screen

After the setup parameters are entered, return to the bq2014H data screen to
see the bq2014H registers. The screen displays the names and values of all
the accessible registers of the bq2014H. The values can be displayed in hexa-
decimal or decimal. The Polling Frequency box sets the data polling rate of the
data fields.

Figure 8-3. bg2014H Data Screen

8-4

The registers can be written by selecting a data box, overwriting the present
value with the desired value, and pressing ENTER. The data must be entered
in the same base (decimal or hexadecimal) as the selected base. The screen
also shows the bit status of the status flags registers FLGS1 and FLGS2.



Status Screen

8.4 Status Screen

The Status screen graphically illustrates bg2014H operation. The program
shows the average current activity as well as the temperature and remaining
capacity of the battery under evaluation.

Figure 8-4. Status Screen

8.5 Pro Screen

The Pro screen allows read and write access to all the registers of the
bg2014H.

Figure 8-5. Pro Screen
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Status Screen

8.6 Data Logging

8-6

To read or write a location:

(1 Enterthe address location of the register in the Address box. The register
and address can be selected from the pulldown menu.

(O Enter the data to be written if applicable.
[ Depress the Read or Write button.

The Send Break button sends a communication timing reset signal to the
bg2014H and should be depressed each time a bq2014H-based batter is con-
nected to the EV2200.

The program can continuously read a single address by using the dwell fea-
ture. To use the dwell feature:

[0 Enterthe addresstoread inthe Dwell Address box, which can be selected
with the pulldown menu.

1 Setthe dwell frequency in the Dwell Frequency box.
[ Click the Dwell button in the Dwell Contents box.

The contents of the register will start to scroll at the selected frequency.

The bg2014H registers can be logged by using the data log function. To log
the data and create a log file:

(1 Select File|Start Data Log from the pulldown menu.
Enter a data log file name

Press OK

Set the data log interval

Press Close

U U oU o d

To stop the data logging select File|Close Data Log from the pulldown
menu.

The file can be imported into a text editor, spreadsheet, or word processor pro-
gram.
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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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