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MAX1645B Evaluation Kit/Evaluation System

General Description

The MAX1645B evaluation kit (EV kit) is an efficient,
multichemistry battery charger. It uses the Intel System
Management Bus (SMBus™) to control the battery reg-

Features

¢ Charges Any Battery Chemistry: Li+, NiCd, NiMH,
Lead Acid, etc.

ulation voltage, charger current output, and input cur- ¢ SMBus-Compatible 2-Wire Serial Interface

rent-limit set point. ¢ 3A (max) Battery Charge Current

The MAX1645B EV kit can charge one, two, three, or

four series Li+ cells with a current up to 3A. ¢ Up to 18.4V Battery Voltage

The MAX1645B evaluation system (EV system) consists ¢ Up to +28V Input Voltage

of a MAX1645B EV kit and the Maxim SMBUSMON ¢ Easy_to_USe Software Included

board. The MAX1645B EV kit includes Windows® 95-/98/

2000-/XP-compatible software to provide a user-friendly ¢+ Proven PC Board Layout

interface. ¢ Fully Assembled and Tested Surface-Mount Board

EV System Ordering Information
DESIGNATION | QTY DESCRIPTION PART TEMP RANGE  IC PACKAGE

None 1 MAX1645B EV kit MAX1645BEVKIT 0°C to +70°C 28 QSOP
None 1 | SMBUSMON Interface MAX1645BEVSYS 0°C to +70°C 28 QSOP

EV Kit Component List

1uF, 50V ceramic capacitors (1210)

C5,C19,C20 | 3 | \\urata GRM42-2X7R105K050

DESIGNATION | QTY DESCRIPTION DESIGNATION | QTY DESCRIPTION
C1 Co 5 22uF, 35V low-ESR tantalum caps H1 1 2x10 right-angle female header
' AVX TPSE226MO035R0300 H2 1 5-element terminal block
c3 Cc4 5 22uF, 25V low-ESR tantalum caps JU1,JU2,JU3 | 3 | 2-pin headers
' AVX TPSD226M025R0200

22uH, 3.6A inductor

L ! Sumida CDRH127-220

LED1 1 Red LED
1uF, 10V ceramic capacitors (0805) 30V, 11.5A N-channel MOSFET
152 B Taiyo Yuden LMK212BJ105MG N1 1 Fairchild FDS6680
C8, C14, C15, 4 0.1uF, 16V ceramic capacitors (0603) 30V, 8.4A N-channel MOSFET
C16 Taiyo Yuden EMK107BJ104MA N2 ' | Fairchild FDS6612A
C9, C10, C11 3 | 0.01pF ceramic capacitors (0603) 30V, 11A P-channel MOSFETs
C13 1 1500pF ceramic capacitor (0603) o, T2 < Fairchild FDS6675
0.1uF, 50V ceramic capacitors (0805) 0.040Q +1%, 0.5W resistor
C18,C23,C24 1 3 | 14100 Yuden UMK212BJ104MG il 1| Dale WSL-2010/0.0400/1%
D1 D2 > 40V, 2A Schottky diodes Ro ’ 0.050Q +1%, 0.5W resistor
‘ Central Semiconductor CMSH2-40 Dale WSL-2010/0.050Q/1%
Schottky diodes (SOT23) R3, R4 2 100kQ +1% resistors (0603)
D3, D4 2 .
Central Semiconductor CMPSH-3 R5 R7. R9
) ) ) 0, i
R10, R17 5 10kQ £5% resistors (0603)
R6 1 10kQ +1% resistor (0603)

dSP9LXVIN -918njeag

Q C, _SMBus is a registered trademark of Intel Corp.
; W/ndows 95/98 are registered trademarks of Microsoft Corp.
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EV Kit Component List (cont.)

Table 1. Jumper Functions

DESIGNATION | QTY DESCRIPTION JUMPER STATE FUNCTION
R8, R13 2 1kQ +5% resistors (0603) Closed® SCL pulled up to Vpp through
R11, R16 2 | 1Q £5% resistors (0603) a 10kQ resistor.
R12 1 | 33Q +5% resistor (0603) JUT SCL not pulled up to Vpp;
R14, R15 2 | 4.7Q 5% resistors (0603) Open SCtL mL:st be |pulleol up to
U1 1 | MAX1645BEEI (28-pin QSOP) external supply-
None 3 | Shunts (JUT, JU2, JU3) Closeg* | SPA pulled up to Vpp through
a 10kQ resistor.
None 1 MAX1645B EV kit software CD JU2
SDA not pulled up to Vpp;
Open SDA must be pulled up to
Component Suppliers external supply.
10kQ resistor connected
SUPPLIER PHONE FAX . between thermistor and ground
Closed . X
AVX 803-946-0690 803-626-3123 nodes, simulating the attach-
Central U3 ment of a smart battery.
entra
Semiconductor 516-435-1110 516-435-1824 10kQ resistor disconnected;
Oben for use when an actual smart
Dale 402-564-3131 402-563-6418 P battery will be connected to
Fairchild 408-822-2000 408-822-2102 the EV kit.
Murata 814-237-1431 814-238-0490 “Indicates default jumper setting
Sumida 847-956-0666 847-956-0702
Taiyo Yuden 408-573-4150 408-573-4159

Note: Please indicate that you are using the MAX1645B when
contacting the above component suppliers.

Quick Start

Recommended Equipment

» DC source to supply the input current to the charger.

This source must be capable of supplying a voltage

greater than the battery-voltage set point and have
sufficient current rating.

» Voltmeter

» Smart battery

» Computer running Windows 95, 98, 2000, or XP
* 9-pin serial extension cable

* SMBUSMON board

Procedure
The MAX1645B EV kit is a fully assembled and tested
board. Follow the steps below to verify board operation.
Do not turn on the power supply until all connec-
tions are completed. Observe all precautions on the
battery manufacturer’s data sheet.

1) Set the VPP jumper on the SMBUSMON board to
VCC5.

Carefully connect the boards by aligning the 20-pin
connector of the MAX1645B EV kit with the 20-pin
header of the SMBUSMON board. Gently press
them together.

Connect a cable from the computer’s serial port to the
SMBUSMON interface board. Use a straight-through
9-pin female-to-male cable.

Install the software by running the INSTALL.EXE
program. The install program copies the files and
creates icons for them in the Windows 95/98/2000/XP
start menu. An uninstall program is included with the
software. Click on the UNINSTALL icon to remove the
EV kit software from the hard drive.

Connect power to the SMBUSMON board.

Connect the input-current supply across the
ADAPTER_IN and PGND pads.

Connect a smart battery to connector H2.
Turn on the power supply.

)
)

9) Start the MAX1645B EV kit software.
0

10) Verify current is being delivered to the battery.
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Figure 1. Block Diagram of MAX1645B EV System
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__Detailed Description of Software

The MAX1645B program provides easy access to the
MAX1645B registers. It is also capable of reading the
registers of a smart battery and monitoring SMBus traffic.

Upon execution of the program, the software enables the
MAX1645B smart-charger command panel (Figure 2),
after which any of the allowed SMBus commands can
be sent to the MAX1645B. Refer to the MAX1645B data
sheet for more information regarding the allowed
SMBus commands.

Smart-Charger Command Panel

ChargeVoltage()
To issue the ChargeVoltage() command to the
MAX16458B, enter the desired voltage, in millivolts, into
the Charging Voltage edit field and select the adjacent
Write button.

ChargeCurrent()
To issue the ChargeCurrent() command to the
MAX1645B, enter the desired current, in milliamps, into
the Charging Current edit field and select the adjacent
Write button.

“[f|MAX 16458 Evaluation Kit [_ (O] x|
File Logging Interfface Script Help
—Timer Syztem Owerview | Generc Smart Battery [0x16] | MAXTR4BE Smart Charger [Ox12) | SkBusz Interface I SkBus Scripting | ShiBus Traffic |
Timer Interval: o Iﬁ rOther Bitmapped Charger Registers...
|2 seC Smart Charger descibed in file: | MAX1E45E NI - IU:-:‘I TR ChargeGpecint ;I
Set Inkereal | 0x13 ChargerStatus——————————— ~0x12 Chargerh od
Read | wiite | _lH ead _lW'rite
Fur | Bunning (LSE] (LSE] LSE)
Bitd  CHARGE_IMHIBITED i Bitd  IMHIBIT_CHARGE (A Bit0 CHARGER_SPECI T
Stop | Bit1 MASTER_MODE 0 Bit 1 Mot Implemented [l Bit 1 CHARGER_SPECZ2 P
Bit2  Function dizabled i Bit2 POR_RESET (i Bit2 CHARGER_SPEC4 T
[ Stop if emor Bit3  Function dizabled ] Bit3 Mot Implemented (i Bit3 CHARGER_SPECS r m)
Bitd4  LEWVEL_2 1 Bitd AL _PRESEMT_MASK i Bit4 SELECTOF_SUPPORT 7 [T
Bit&  LEVEL_ 3 a Bit5  BATT_PRESEMT_MaSK [1 Bit5  reserved T
Tirmer Action: Bit6 CURREMT_OR 0 BitE  POWER_FAIL_MASE [l BitE  reserved 7 O
' Bit7  WOLTAGE_OR 1 Bit7 Mot Implemented 1 || Bit?  reserved 7 [l
® ’;C“‘:f Bits THERMISTOR OR ] Bits Mot Implemerted 1 || Bits  reserved I
I_e; ) ; Bit9 THERMISTOR_COLD 0 Bit3 Mot Implemented [ Bit3  reserved T
I:BPS &m Bit10 THERMISTOR_HOT 1 Bit10 HOT_STOF 1 || Bit10 reserved 7 M
] Battery Bit11 THERMISTOR_UR 0 [|Bit11 Mot implemented 1 || Bit11 reserved 7 [
[+ Charger
Bit12 ALARM_IMHIBITED ] Bit12 Mot Implemented (i Bit 12  reserved r m)
Bit13 POWER_FAIL 1 Bit13 Mot Implemented 1 Bit13  reserved 7 O
Bit14 BATTERY_PRESEMT 1 Bit14 Mot Implemented (i Bit 14 reserved r m)
) Passive Bit15 AC_PRESEMNT 1 Bit15 Mot Implemented 1 Bit 15  reserved 7 O
rarrard el
SMBus [MSE) 0+E490 | | [MSE) 07777 || [MSB) 7777
traffic . X
monitoring r0x14 ChargingCurrent——————————— 0«15 Charging¥/cltag Other Mumeric Charger Registers...
T _] e [wie ]| |[B000_] s e |1 .
Auto Re-wiite Auto Fiewite
= - Read | I G it |

Read [3] paszed

"D ata Refresh

Refresh |

WACOMT [ready [2/11/04 5:07:11 PM

|[D:412F| 0«13 0xE430) Read Charger ChargerStatus

58512 0=E430 LEVEL_2VOLTAGE_OR TF 4

Figure 2. MAX1645B Smart-Charger Command Panel
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@ MAX16458 Evaluation Kit |_ [O] x|
File Logging Interface Script Help
~Timer—| System Dverviewl Generic Smart Battery [0x16) | MAx16458 Smart Charger (0x12) | SMBus Interface' SBusz Scripling' SHBus Trafficl
Timer Irteryat o I—_, r~Other Bitmapped Charger Registers...
|2 B0 Smart Charger described in file: | Max1E458.1M] hd =16 Al aming LI
Set Interval | r0=13 ChargerStatug——————————— 0412 Chargertdode——————— R ChargerSpecinfa
Read | Wik |
Fur | Running LSE) = LSE] i LSE]
Bit0  CHARGE_IMHIBITED a BitO  INHIBIT_CHARGE 1 BitD Mot uzed T
Stop | Bit1  MASTER_MODE i] Bit1 Mot Implemented i Bit1 Mot uzed g
Bit2  Function dizabled i] Bit2 POR_RESET [k Bit2 Mot uzed Y
[ Stop if emar Bit3  Function dizabled a Bit3 Mot Implemented 1 Bit3  Motuzed T
Bit4 LEWEL_Z 1 Bit4 AL PRESEMT_MaSK 1 Bit4  Mobuzed T
Bit5 LEVEL 3 0 || Bit5 BATT_PRESEMT_MASK [7 || Bt5  Motused 7 [
Titner Action: Bt CURRENT_OR a BitE  POWER_FAIL_MASE [ BitE Mot uzed T
. Bit7 WOLTAGE_OR 1 Bit7¥ Mot Implemented |l Bit¥  Motused 7 1
® ';Ct'V; Bits  THERMISTOR_OR 0 || Bitd  Notlmplemented 01 || Bite  Notused 7
eas i Bit9 THERMISTOR_COLD i] Bit9 Mot Implemented 1 Bit3 Mot uszed T
¥ E”fttem Bit 10 THERMISTOR_HOT 1 Bit10 HOT_STOP 1 || Bit10  Reserved 7
[ Baitery Bit11 THERMISTOR LR o || Bit11 Mot Implemented 1 || Bit11  Teminate Discharge 7 M
[V Charger
Bit12 aLaRM_INHIBITED i] Bit12 Mot Implemented i Bit12  Ower Temperature Y
Bit12 POWER_FaAIL 1 Bit13 Mot Implemented 1 Bit 13 Other Alarm Y
Bit14 BATTERY_PRESENT 1 Bit14 Mot Implemented i Bit 14  Teminate Charge r
) Passive Bit15  AC_PRESENT 1 Bit15 Mot Implemented [ Bit 15 Ower Chage Alarm T
TP Yyl
SMEue [M5B) OxE490 | | [MSE) 0x7777 || [MSB) 07777
traffic . .
monitaring (0414 ChargingCurrent————————— 015 Chargingyoltage———————————— [ Other Numeric Charger Registers...
oo | me wite | || 18000 wits ||| =
Auto Betwiit Auto Re-wiit
DAk Rewtite LlAuto Rewits Read | I— e Wrike |

[1ata Refresh
Fead [24] passed

Refrezh |

_—
SACOMT  ||ready

[2/11/04 5:07:40 PM
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58512 0«E 430 LEVEL_2VOLTAGE_OR TF 4

Figure 3. MAX1645B Smart-Charger Command Panel Showing the Pulldown List For Charger Spec Info and Alarm Warning

Auto Rewrite Checkboxes
The MAX1645B needs to receive a ChargeVoltage() or
ChargeCurrent() command every 175s (typ); otherwise,
the MAX1645B times out and terminates charging.
Usually, a smart battery sends these necessary com-
mands. However, when not using a smart battery with
the MAX1645B EV kit, select either (or both) of the Auto
Rewrite checkboxes located directly under the Charging
Current and Charging Voltage edit fields. This generates
a ChargeVoltage() or ChargeCurrent() command at the
selected time interval located on the Timer panel.

MAXIW

ChargerMode()
To issue the ChargerMode() command to the
MAX1645B, select a combination of checkboxes in the
Charger Mode panel of commands. Each checkbox
represents a bit in the ChargerMode() command word.
Select the checkboxes next to the bits for which the
software should write a 1, unselect the checkboxes for
a 0. Send the command by selecting the Write button.
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ChargerStatus()
Charger status is shown in the Charger Status panel.
Each of the bits in the ChargerStatus() command word
are shown individually with a short description of the bit.

By default, the status is automatically read once every
two seconds. Disable this feature by unselecting the
Active Read: Charger checkbox located on the Timer
panel. Change the refresh time by entering a new value
into the Timer Interval edit box and select the Set
Interval button. When Auto Refresh is disabled, issue a
ChargerStatus() command by selecting the Read button
on the Charger Status panel.

ChargerSpecinfo()
ChargerSpeclinfo() returns the Charger Specification
(0x0009) from the MAX1645B. This command is available
through the “Other Bitmapped Charger Registers...”
panel. Select Charger Spec Info by picking it from the
pulldown list located directly under the Other Bitmapped
Charger Registers... label. Issue a ChargerSpecinfo()
command by selecting the Read button. The returned
hexadecimal value is shown at the bottom of the panel.

AlarmWarning()
Alarm Warning is shown on the Other Bitmapped Charger
Registers... panel (Figure 3). Select Alarm Warning by
picking it from the pulldown list located directly under the
Other Bitmapped Charger Registers... label. Each of the
bits in the AlarmWarning() command word are shown
individually with a short description of the bit and a
checkbox. Select the checkboxes next to the bits for
which the software should write a 1; unselect the check-
boxes for a 0. Send the command to the MAX1645B by
selecting the Write button.

Smart-Battery Command Panel
The software is capable of reading the registers of a
smart battery. The smart battery page of the software is
shown in Figure 4. The software only reads the registers
selected with checkmarks. By default, the registers are
automatically read once every two seconds. Disable this
feature by unselecting the Active Read: Battery checkbox
located on the Timer panel. Change the refresh time by
entering a new value into the Timer Interval edit box and
select the Set Interval button. When Auto Refresh is dis-
abled, read the battery by selecting the Refresh button.

Detailed Description
of Hardware

Input Current Limiting
The MAX1645B EV kit is configured to regulate the bat-
tery current so that the total V|N input current does not
exceed 2.5A. If a load is connected across the LOAD

and GND pads (another system power supply, for
example) that would cause the total current from V|N to
exceed 2.5A, the MAX1645B will automatically
decrease its charging current to regulate the input cur-
rent to 2.5A. Refer to the MAX1645B data sheet for
more information regarding input current limiting.

Connecting a Smart Battery
The MAX1645B EV kit includes a five-element terminal
block to facilitate connecting the EV kit to a smart battery.
Refer to the smart battery specification to identify the
type of smart battery connector suited to your application.
Make sure that the EV kit power is turned off, and connect
the (+), C, D, T, and (-) terminals from the EV kit board
to the smart battery connector using no more than 2
inches of wire. Remove the JU3 shunt, attach a smart
battery to the smart battery connector, and turn the EV
kit power back on. See Figure 1 if necessary.

Connecting an Electronic Load
If a smart battery is unavailable, an electronic load can
be connected across the BATT and GND pads on the
MAX1645B EV kit board. Make sure that the EV kit
power is turned off before connecting a load. Make
sure that JU3 is shunted, making it appear to the
MAX16458B as if a smart battery were connected. After
the load is connected, program the load in voltage
mode and set the electronic load to clamp at 5V. Turn
on the power to the EV kit, and program the MAX1645B
with a charging voltage of 12V at the maximum charging
current. Verify that the MAX16458B is supplying the
maximum current to the load. Increase the electronic
load clamp voltage in 1V increments, and verify that as
the electronic load voltage crosses 12V, the MAX16458B
transitions from current regulation to voltage regulation;
as the electronic load voltage increases beyond 12V,
the BATT voltage should remain fixed at 12V.

Layout Considerations
The MAX1645B EV kit layout is optimized for fast switch-
ing and high currents. The traces connecting the power
components must be able to carry at least 3A. Take
care to ensure that C1 and C2 (the input capacitors),
D2 and N2 (the synchronous rectifier), and C3 and C4
(the output capacitors) are all connected to GND at a
common point, and to isolate the power GND from the
quiet analog GND.
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File Logging Intersface Script Help
—Timer——7|/ Spstem Overview | Generic Smart Batte (0x16) | #4541 G45E Smart Charger (0x12] | SMBus Interface | SMBus Seipting | SMBus Traffic |
Timer Interval: | Smart Battery described in file: |EATTERY INI =] |
|2 zec || FSmart Battery Setting:
Set Interval | [# 0=00 Marufactuner Access IW [+ 0=10 Full Charge Capacity IW
ror [ 0+ Remaining Capacity Alarm ISDD mésh [¥] 0411 Run Time ta Empty |2545 minates
[w] 0x02 Remaining Time &larm IW W] 0:12 dwverage Time to Empty Im
ﬂl [+ 0=03 Battery Mode IW mish [+ 0=13 deverage Time to Ful Im
[T Stop it errar [# 0=04 At Rate IW [+ 014 Charging Curnent IW
Apply Selected Changes [0200..0:04 writeable) | [¥] 015 Charging Yoltage IW
Timer Action: V1 0405 &t Reate Time to Ful [65535 mnctes | V] 016 Battery Status [-00t0
& Active [W] 006 &t Rate Time ta Empty IW V1 017 Cyele Count I-I 36 cycles
Read 910407 8t Frate 0K l—true W] 0x18 Desian Capacity IW
II; gj;f:::; W 0=03 Temperature |294.2 K 2131C [ 013 Design Voltage IW
¥ Charger 7] 0409 Yoltage W W] 0x14 Specification Info IDHUm i}
) 008 Current lw [# 0=1E Manufacture D ate IW
) W 0=0B Averagelurment IW [¢] 01C Serial Number IF
e Z::::: [ 040C M Eror |2D°/e— [ 0=20 Marufacturer Mame I
tlaffi_c: ) W] 0x0D Relative State of Charge |93°/°— I
menitonng [+ 0=0E Absolute State of Charge |55°/°— V1 0:22 Device Chermistry IUDN
W 0=0F Femaining Capaciy IW
7! 0423 Migr Data [{ D442 D4 059 Ol Ded }
r[ata Refresh
Refresh | Select Al | Select Mone | E E'asgglg data Open C5Y Log... Lagging O Ligairg OIff Close Log
Read [75] passed <74 good reads> e dataleg. csv
|\\.\CUM1 |read_l,l |2.-"'| 1/04 5:09:.01 PM |[U:-c'| 2R 0x13 0=E490] Read Charger ChargerStatus 58512 0=E430 LEVEL_2VOLTAGE_OR TF 4

Figure 4. MAX1645B Smart-Battery Command Panel
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Figure 5. MAX1645B EV Kit Schematic
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Figure 6. MAX1645B EV Kit Component Placement Guide— Figure 7. MAX1645B EV Kit Component Placement Guide—
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Figure 8. MAX1645B EV Kit PC Board Layout—Component Figure 9. MAX1645B EV Kit PC Board Layout—Solder Side
Side
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