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General Description

The MAXB846A is a cost-saving multichemistry battery-
charger system that comes in a space-saving 16-pin
QSOP. This integrated system allows different battery
chemistries (Li-lon, NiMH or NiCd cells) to be charged
using one circuit.

In its simplest application, the MAX846A is a stand-
alone, current-limited float voltage source that charges
Li-lon cells. It can also be paired up with a low-cost
microcontroller (uC) to build a universal charger capa-
ble of charging Li-lon, NiMH, and NiCd cells.

An internal 0.5%-accurate reference allows safe charg-
ing of Li-lon cells that require tight voltage accuracy.
The voltage- and current-regulation loops used to con-
trol a low-cost external PNP transistor (or P-channel
MOSFET) are independent of each other, allowing more
flexibility in the charging algorithms.

The MAX846A has a built-in 1%, 3.3V, 20mA linear regu-
lator capable of powering the uC and providing a refer-
ence for the uC’s analog-to-digital converters. An
on-board reset notifies the controller upon any unex-
pected loss of power. The uC can be inexpensive, since
its only functions are to monitor the voltage and current
and to change the charging algorithms.

Applications

Li-lon Battery Packs
Desktop Cradle Chargers

Li-lon/NiMH/NiCd Multichemistry Battery
Chargers

Cellular Phones

Cost-Saving Multichemistry
Battery-Charger System

Features

* & & o

Multichemistry Charger System (Li-lon, NiMH, NiCd)
Independent Voltage and Current Loops

+0.5% Internal Reference for Li-lon Cells

Lowers Cost:

—Stands Alone or Uses Low-Cost pC

—Built-In 1% Linear Regulator Powers uC
—Linear Regulator Provides Reference to uC ADCs
—Built-In pC Reset

—Controls Low-Cost External PNP Transistor or
P-Channel MOSFET

¢ Space-Saving 16-Pin QSOP
¢ Charging-Current-Monitor Output
¢ <1pA Battery Drain when Off

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX846AC/D 0°Cto +70°C Dice*
MAX846AEEE -40°C to +85°C 16 QSOP

*Dice are tested at Ta = +25°C only. Contact factory for details.

Typical Operating Circuit

3.5V

Notebook Computers o -2 N f_N—
Hand-Held Instruments
Pin Configuration X
TOP VIEW oRY
CS- BATT
. 1y
oo [1] 16] DRV cs+ R —= I;I/-\lT%’:RY
VL |Z E PGND DCIN :l: p—
:l MAXIW - -
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cev [5] 12] BarT CELL2 covf— ¢ T
vser [e] 11] on GND coi B
1567 [ 7] [10] ceLiz
oFFv [ 8] 9 ] pwrok PGND PWROK
= ON
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X1V Maxim Integrated Products 1

For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-998-8800
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Cost-Saving Multichemistry
Battery-Charger System

ABSOLUTE MAXIMUM RATINGS

DCIN, DRV, CS+, CS-, BATT to GND
PGND to GND.....ocoiiiiiiiiicicies

VL to GND

PWROK, ISET, CClI, CCV, OFFV, VSET,
CELL2, ONt0 GND ......oovvviiiiiiiiiiiciies

CS+toCS-....coevveee
VL Short to GND

........................ -0.3v, +21V
.......................... +0.3V

-0.3V, 7V

Continuous Power Dissipation (Ta = +70°C)

QSOP (derate 8.3mW/°C above +70°C)
Operating Temperature Range

MAXBABAEEE ..o
Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10sec)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vpein = 10V, ON = VL, IyL = lyseT = OmA, Vcs- = Ves+ = 10V, VBaATT = 4.5V, Vorry = VcELL2 = 0V, Ta = 0°C to +85°C, unless
otherwise noted. Typical values are at Ta = +25°C.)

’ PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS
VL REGULATOR
DCIN Supply Current VpcIN = 20V, Ipryv = Iy = 0mA 5 mA
Operating Range 3.7 20.0 \Y
Output Voltage OmA < Iy < 20mA, 3.7V < VpgIN < 20V 3.267 3.305 3.333 \%
Short-Circuit Current Limit VL = GND 50 mA
PWROK Trip Level Rising VL edge, 2% hysteresis 2.9 3.0 3.1 \
VL Undervoltage-Lockout Level 25 2.9 \Y
REFERENCE
Output Voltage Measured at VSET, lyseT = O0mA, Von = 0V -0.5% 1.650 +0.5% Vv
Output Resistance -2% 20 +2% kQ
CURRENT-SENSE AMPLIFIER
Transconductance ViseT = 1.7V, Vcs+ - Vcs- = 1656mV 0.95 1 1.05 mA/N
Output Offset Current Ves+ =4V 3 HA
Input Common-Mode Range Measured at Vcs-, Vcs+ - Ves- = 165mV 2.1 20.0 Vv
Maximum Differential Input Voltage \C/I%,SA ;a\élsggrfciﬁéltZHce ~0.9MAN 225 mv
CS- Lockout Voltage \3{22&:(;:_5_ is less than this voltage, DRV is 19 21 v
CS+, CS- Input Current Ves+ =20V, Ves+ -Ves- = 165mV 250 HA
CS+, CS- Off Input Current DCIN =VL = ON = GND 0.01 10 HA

2 AKXV
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Cost-Saving Multichemistry
Battery-Charger System

ELECTRICAL CHARACTERISTICS (continued)

(Vpein = 10V, ON = VL, IvL = lyseT = 0mA, Vcs- = Ves+ = 10V, VBaATT = 4.5V, Vorry = VcELL2 = 0V, Ta = 0°C to +85°C, unless
otherwise noted. Typical values are at Ta = +25°C.)

’ PARAMETER CONDITIONS MIN TYP MAX | UNITS
VOLTAGE LOOP
x\t’;f/fllo'\efov' VeELL2 = 0V, Iory = 1mA, -0.25% 4.2 +0.25%
Voltage-Loop Set Point \
x\éSRf/Tz‘lld\?SOV' VeELL2 = VL IpRy = 1mA, 0.25% 8.4 +0.25%
VSET Common-Mode Input Range 1.25 2.0 \%
CCV Output Impedance 150 kQ
Voltage-Loop Load Regulation 1mA < Iprv < 5mA 0.05 %
BATT Input Current VeaTT = 10V, CELL2 = GND or VL 225 HA
BATT Off Input Current VBATT = 10V, ON = GND, CELL2 = GND or VL 0.01 1 HA
CURRENT LOOP
Current-Loop Set Point IDrRV = 5MA, Vpryv = 10V 1.634 1.650 1.666 \%
CA Voltage Gain 5 VIV
CCI Qutput Impedance 50 kQ
Overcurrent Trip Level :ISVZ?:a\k/)IIEEIT exceeds this voltage, DRV current 1.90 2.1 \Y%
DRIVER
DRV Sink Current VpRrv = 3V 20 mA
DRV Off Current VpRrv = 20V, Von = OV 0.1 100 HA
LOGIC INPUTS AND OUTPUTS
Input High Level CELL2, ON, OFFV 2.4 VL \%
Input Low Level CELL2, ON, OFFV 0 0.8 \
Input Current CELL2, ON, OFFV 0.01 1 HA
PWROK Output Low Level IpwrOK = 1mA, VpcIN = VyL = 2.5V 0.4 \
PWROK Output High Leakage VPWROK = 3.3V 0.01 1 LA

MAXIM
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Cost-Saving Multichemistry
Battery-Charger System

ELECTRICAL CHARACTERISTICS (Note 1)
(Vbein = 10V, ON = VL, IyL = lyseT = 0mMA, Vcs- = Ves+ = 10V, VBaATT = 4.5V, Vorry = VcELL2 = 0V, Ta = -40°C to +85°C, unless

otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS

VL REGULATOR

DCIN Supply Current VpcIN = 20V, Ipryv = Iy = 0mA 5 mA
Output Voltage OmA < lyL < 20mA, 3.7V < VpcIN < 20V 3.259 3.341 \Y%
PWROK Trip Level Rising VL edge, 2% hysteresis 2.9 3.1 \
VL Undervoltage-Lockout Level 25 3.0 \Y
REFERENCE

Output Voltage Measured at VSET, Iyset = OmA, Von = 0V -0.7% 1.650 +0.7% \Y%
Output Resistance -2% 20 +2% kQ
CURRENT-SENSE AMPLIFIER

Transconductance ViseT = 1.7V, Vcs+ - Ves- = 165mV 0.93 1.07 mA/V
Output Offset Current Ves+ = 4V 5 HA
CS+, CS- Off Input Current VoN =0V, Vcs+ = Vgs- = 10V 10 HA
VOLTAGE LOOP

x\ést/T;lldSSOV' VeELL2 = OV, IpRy = 1mA, 035% 42 +0.35%
Voltage-Loop Set Point \Y
x\éi?: 125.\6/50V, VCELL2 = VL, IDRrv = 1mA, 035% 84 +0.35%

BATT Off Input Current VBATT = 10V, ON = GND, CELL2 = GND or VL 1 HA
CURRENT LOOP

Current-Loop Set Point IDRV = BMA, VpRryv = 10V 1.625 1.675 \
Overcurrent Trip Level ;’S\’Z?;a\é'lig exceeds this voltage, DRV current | g 2.14 v
DRIVER

DRV Sink Current VDRv = 3V 20 mA
DRV Off Current VbRv = 20V, ON = GND 100 HA
Note 1: Specifications to -40°C are guaranteed by design and not production tested.
4 MAXIMN
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Cost-Saving Multichemistry
Battery-Charger System

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

CURRENT-SENSE AMPLIFIER BATTERY INPUT CURRENT
TRANSCONDUCTANCE vs. ISET VOLTAGE vs. BATTERY VOLTAGE
1.035 T T— B 80 T ™ 3
AV = Vst - Ves- g CELL2=VL A&
1.030 . Z 70 /)
1.025 g o CFLL2=GND ) /
g 1020 [0V7 lOOmV‘ = 82K~y P /
S ~_ ¥ o« / [™~128kQ
E 1015 -
= AV =165mV 3 4 ON N ,/
S 1010 g 5 >
1.005 e —— < = / |/
ey e R N = 2 /[
1.000 T\EE\\ 3 4
AV =200mV —— OFF
0.995 | S 10 |—A ,/
AV = 250mV N
0.990 0
0 0204060810 1214 16 1.8 2.0 01 2 3 45 6 7 8 9 10
ISET VOLTAGE (V) BATT VOLTAGE (V)
CURRENT-LOOP GAIN VOLTAGE-LOOP GAIN
80 —rrrmm——r = 180 90 = 180
Ccet = 10nF R o
70 oL 150 30 &‘ ! 150
60 120 20 NS PHASE 1T 120
50 GAIN 0 & 10 et 0 &
o \\ | —~ \~ : T Y w
%, 40 F 60 ?."3 g 0 i >;>‘ s§\ 60 %
= 30 30 é Z-10 GAIN T INGIN \ 30 ueJ/
S N w 3 ] N w
20 |~ 09 -20 T N[ 02
™ N T 20 f—=- Charging at 100mA NS 0 &
10 N PHASE T -30 - === =-Charging at 200mA NN -
0 N ™ -60 _ag | 2 Li-lon Cells i 1 11y 0
AN o | A R
NN TIP2955 PNP PASS TRANSISTOR
20 120 60 ez LSS S D 120
10 100 1k 10k 100k 1M 10 100 1k 10k 100k 1M
FREQUENCY (Hz) FREQUENCY (Hz)
Li-ION CHARGING PROFILE
900 MAX846-04 90
800 \\ 8.8
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4 i \ 82 &
€ 500 o
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@ 400 s
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Cost-Saving Multichemistry

Battery-Charger System

Pin Description

PIN NAME FUNCTION

1 DCIN Supply Input from External DC Source. 3.7V < VpcIN < 20V.
3.3V, 20mA, 1% Linear-Regulator Output. VL powers the system pC and other components. Bypass to

2 VL - . ;

GND with a 4.7uF tantalum or ceramic capacitor.
Current-Regulation-Loop Compensation Pin. Connect a compensation capacitor (typically 10nF) from

3 CcCl
CCl to VL.

4 GND Ground
Voltage-Regulation-Loop Compensation Pin. Connect a compensation capacitor (typically 10nF) from

5 Ccv
CCV to VL.

6 VSET Float-Voltage Reference-Adjust Input. Leave VSET open for a 4.2V default. See the Applications
Information section for adjustment information.

Current-Set Input/Current-Monitor Output. ISET sets the current-regulation point. Connect a resistor
from ISET to GND to monitor the charging current. ISET voltage is regulated at 1.65V by the current-

7 ISET regulation loop. To adjust the current-regulation point, either modify the resistance from ISET to ground
or connect a fixed resistor and adjust the voltage on the other side of the resistor (Figure 5). The
transconductance of the current-sense amplifier is 1mA/V.

8 OFFV Logic Input that disables the voltage-regulation loop. Set OFFV high for NiCd or NiMH batteries.
Open-Drain, Power-Good Output to pC. PWROK is low when VL is less than 3V. The reset timeout peri-

9 PWROK . R
od can be set externally using an RC circuit (Figure 3).

10 CELL2 Digital Input. CELL2 programs the number of Li-lon cells to be charged. A high level equals two cells; a
low level equals one cell.

11 ON Charger ON/OFF Input. When low, the driver section is turned off and IgaTT <1pA. The VL regulator is
always active.

12 BATT Battery Input. Connect BATT to positive battery terminal.

Current-Sense Amplifier High-Side Input. Connect CS+ to the sense resistor's power-source side. The

13 CS+ . . . .
sense resistor may be placed on either side of the pass transistor.

14 CS- Current-Sense Amplifier Low-Side Input. Connect CS- to the sense resistor’s battery side.

15 PGND Power Ground

16 DRV External Pass Transistor (P-channel MOSFET or PNP) Base/Gate Drive Output. DRV sinks current only.

Detailed Description

The MAX846A battery-charging controller combines
three functional blocks: a 3.3V precision, low-dropout
linear regulator (LDO), a precision voltage reference,
and a voltage/current regulator (Figure 1).

Linear Regulator
The LDO regulator output voltage (VL) is two times the
internal reference voltage; therefore, the reference and
LDO track. VL delivers up to 20mA to an external load
and is short-circuit protected. The power-good output
(PWROK) provides microcontroller (uC) reset and
charge-current inhibition.

Voltage Reference
The precision internal reference provides a voltage to
accurately set the float voltage for lithium-ion (Li-lon)
battery charging. The reference output connects in
series with an internal, 2%-accurate, 20kQ resistor. This
allows the float voltage to be adjusted using one exter-
nal 1% resistor (RyseT) to form a voltage divider
(Figure 4). The float-voltage accuracy is important for
battery life and to ensure full capacity in Li-lon batter-
ies. Table 1 shows the accuracies attainable using the
MAX846A.

MAXIN
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Voltage/Current Regulator
The voltage/current regulator consists of a precision
attenuator, voltage loop, current-sense amplifier, and
current loop. The attenuator can be pin programmed to
set the regulation voltage for one or two Li-lon cells
(4.2V and 8.4V, respectively). The current-sense ampli-
fier is configured to sense the battery current on the
high side. It is, in essence, a transconductance amplifi-
er converting the voltage across an external sense
resistor (Rcs) to a current, and applying this current to
an external load resistor (RIsgT). Set the charge current
by selecting Rcs and Ri|sgT. The charge current can
also be adjusted by varying the voltage at the low side
of RiseT or by summing/subtracting current from the
ISET node (Figure 5). The voltage and current loops are
individually compensated using external capacitors at
CCV and CCI, respectively. The outputs of these two
loops are OR’ed together and drive an open-drain,
internal N-channel MOSFET transistor sinking current to
ground. An external P-channel MOSFET or PNP transis-
tor pass element completes the loop.

Stability
The Typical Operating Characteristics show the loop
gains for the current loop and voltage loop. The domi-
nant pole for each loop is set by the compensation
capacitor connected to each capacitive compensation
pin (CCI, CCV). The DC loop gains are about 50dB for
the current loop and about 33dB for the voltage loop,
for a battery impedance of 250mQ.

The CCI output impedance (50kQ) and the CCI capaci-
tor determine the current-loop dominant pole. In Figure
2, the recommended Cccy is 10nF, which places a
dominant pole at 300Hz. There is a high-frequency
pole, due to the external PNP, at approximately f1/R.
This pole frequency (on the order of a few hundred kilo-
hertz) will vary with the type of PNP used. Connect a
10nF capacitor between the base and emitter of the

Table 1. Float-Voltage Accuracy

Battery-Charger System

PNP to prevent self-oscillation (due to the high-imped-
ance base drive).

Similarly, the CCV output impedance (150kQ) and the
CCV capacitor set the voltage-loop dominant pole. In
Figure 2, the compensation capacitance is 10nF, which
places a dominant pole at 200Hz.

The battery impedance directly affects the voltage-loop
DC and high-frequency gain. At DC, the loop gain is
proportional to the battery resistance. At higher fre-
quencies, the AC impedance of the battery and its con-
nections introduces an additional high-frequency zero.
A 4.7uF output capacitor in parallel with the battery,
mounted close to BATT, minimizes the impact of this
impedance. The effect of the battery impedance on DC
gain is noticeable in the Voltage-Loop-Gain graph (see
Typical Operating Characteristics). The solid line repre-
sents voltage-loop gain versus frequency for a fully
charged battery, when the battery energy level is high
and the ESR is low. The charging current is 100mA. The
dashed line shows the loop gain with a 200mA charg-
ing current, a lower amount of stored energy in the bat-
tery, and a higher battery ESR.

Applications Information

Stand-Alone Li-lon Charger
Figure 2 shows the stand-alone configuration of the
MAX846A. Select the external components and pin
configurations as follows:

* Program the number of cells: Connect CELL2 to GND
for one-cell operation, or to VL for two-cell operation.

« Program the float voltage: Connect a 1% resistor from
VSET to GND to adjust the float voltage down, or to
VL to adjust it up. If VSET is unconnected, the float
voltage will be 4.2V per cell. Let the desired float volt-
age per cell be VF, and calculate the resistor value
as follows:

ERROR SOURCE ERROR
Internal-reference accuracy +0.5%
VSET error due to external divider. Calculated from a 2% internal 20kQ resistor tolerance and
a 1% external RysgT resistor tolerance. The total error is 3% x (adjustment). Assume max +0.15%
adjustment range of 5%.
VSET amplifier and divider accuracy +0.25%
TOTAL +0.9%
MAXIV 7
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DCIN DRV
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o VL 33V, 1% " \\\/
pc LDO 1k Recs
47uF T J. . 165mQ
PGND [
Py N CSA cs. BATT
GND
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DAC 10k VL
70 4————
ADC Z av
< cL
VLo sne m
| | c :
I d
ZH— 165V
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Figure 1. Functional Diagram
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((’Ilﬂ’) EXTERNAL PASS TRANSISTOR
BATT CAN BE EITHER PNP OR PMOS FET.
DCIN AN\ >
37V 70 20V Res  |10nF [+4 TuF
Rorv —
660Q =
»
TS oS DRV BATT I
Rvser é) ADJUST
DCIN vser —AAAN—0  (P)
T (DOWN)
Py L NI =
MAX846A
100k
10k —
PWROK ISET W T
Riser
ON p—
0.014F
0—| I— CCl
VL
—| I— cov
4 @ers)
ool | B2 f—— o
L (1 CELL)
4.TuF GND PGND
a | -
) 1 ]

Figure 2. Stand-Alone Li-lon Charger

04.2 O

R 20kQ 165 % VFS

VSET = 0 Ve-42 0

H H
where VX is either GND or VL, and VF is the per-cell
float voltage. In the circuit of Figure 1, RysgT is
400kQ. RyseT and the internal 20kQ resistor form a

divider, resulting in an adjustment range of approxi-
mately +£5%.

The current-regulation loop attempts to maintain the
voltage on ISET at 1.65V. Selecting resistor R|SgT deter-
mines the reflected voltage required at the current-
sense amplifier input.

MAXIM

« Calculate Rcs and RisgT as follows:
Rcs =Vcs/ IBATT
RiseT (in kQ) = 1.65V / Vcs
where the recommended value for Vcs is 165mV.

« Connect ON to PWROK to prevent the charge current
from turning on until the voltages have settled.

Minimize power dissipation in the external pass transis-
tor. Power dissipation can be controlled by setting the
DCIN input supply as low as possible, or by making
VDCIN track the battery voltage.

Microprocessor-Controlled

Multichemistry Operation

The MAXB846A is highly adjustable, allowing for simple
interfacing with a low-cost uC to charge Ni-based and
Li-lon batteries using one application circuit (Figure 3).
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DCIN AN\
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DCIN
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0—| |— cev

/NAXI/
MAX846A
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CELL2
OFFV
VSET
ISET

GND L

PGND

- PWROK

L

_E>_T

Li OR Ni

1

ADC (MEASURE V(BATT))

TFAAA AN,

1/0 (LOW = TURN OFF CHARGE)

1/0 (HIGH = 2 Li CELLS)

1/0 (HIGH = DISABLE FLOAT V)
PWM/DAC (CONTROL FLOAT V)
PWM/DAC (CONTROL CHARGE 1)
ADC (MEASURE IgaT)

Vb

MICROCONTROLLER

1B fre

. RST

T
T T

Figure 3. Desktop Multichemistry Charger Concept

Component selection is similar to that of stand-alone
operation. By using DACs or uC PWM outputs, the float
voltage and charging current can be adjusted by the
HC. When a Ni-based battery is being charged, disable
the float-voltage regulation using the OFFV input. The
HC can also monitor the charge current through the
battery by reading the ISET output’s voltage using its
ADC. Similarly, the battery voltage can be measured
using a voltage divider from the battery.

Note that the pC only needs to configure the system for
correct voltage and current levels for the battery being
charged, and for Ni-based batteries to detect end-of-
charge and adjust the current level to trickle. The con-
troller is not burdened with the regulation task.

10

Float-voltage accuracy is important for battery life and
for reaching full capacity for Li-lon batteries. Table 1
shows the accuracy attainable using the MAX846A.

For best float-voltage accuracy, set the DRV current to
1mA (RpRryv = 660Q for a PNP pass transistor).

High-Power Multichemistry

Offline Charger

The circuit in Figure 6 minimizes power dissipation in

the pass transistor by providing optical feedback to the

input power source. The offline AC/DC converter main-

tains 1.2V across the PNP. This allows much higher

charging currents than can be used with conventional
power sources.

MAXIN
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M AXI/N N AXI/N
MAX846A MAX846A 0 —m100%
0TO VL
20k VSET 400k 20k VSET 400k e
1esv — NN/ AVAVAY, DAC | 165v —A\AAH PWM
2% 1% J( 2% 1% OUTPUT
n /I
WITH VOLTAGE OUTPUT DAC WITH PWM FROM MICROCONTROLLER
Figure 4. VSET Adjustment Methods
MAXI/N MNAXI/N
MAX846A MAX846A 0 —m100%
20k
PWM
OUTPUT
20k 20k
n /l
WITH VOLTAGE OUTPUT DAC WITH PWM FROM MICROCONTROLLER
Figure 5. ISET Adjustment Methods
OPTO-COUPLER
i :
I
| RSN :
| AN I
I
o J
FEEDBACK W p—>
AC/DC MICRO —
:D7 CONVERTER MAX846 @ CONTROLLER —]
Figure 6. Low-Cost Desktop Multichemistry Charger Concept
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Chip Topography
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General Description Features
The MAX846A evaluation kit (EV klt) is a stand-alone ¢ 0.5% Internal Reference for Li-lon Charging
charger for lithium-ion (Li-lon) batteries. The charging .
regulator consists of voltage and current loops driving ¢ Regulates Voltage and Current into Battery
an external, low-cost, PNP pass transistor. In voltage- + Selectable 1 or 2-Cell Li-lon Charge
regulation mode, a current-to-voltage converter supplies ) _
a voltage proportional to the current flowing through the ¢ 1%, 3.3V, On-Chip, Low-Dropout Linear Regulator
Li-lon battery. The floa_lt \{oltage and chargln_g current + 1pA Max Battery Drain when Off
can be programmed with just two external resistors. The .
MAXB846A EV kit is shipped configured for charging two ¢ Power-Good Function
Li-lon cells at 800mA from a 10V power source. + Surface-Mount Components
The MAX846A EV kit is a fully assembled and tested Fully A bled and T q
surface-mount printed circuit board. ¢ Fully Assembled and Teste
Component List
DESIGNATION | QTY DESCRIPTION . .
. . Ordering Information
c1 1 22yF, 35V electrolytic capacitor
Sanyo 35CV22GX
o 1 | 0.1pF ceramic capacitors PART TEMP. RANGE BOARD TYPE
s . 4.74F, 16V tantalum capacitor MAX846EVKIT 0°Cto +70°C Surface Mount
Sprague 595D475X0016A2B
C4, C5, C6 3 0.01pF ceramic capacitors
c7 1 4.7uF, 35V electrolytic capacitor Component Supp[iers
Sanyo 35CV4.7GX
1A, 100V fast-recovery diode
D1 1 | Nihon EC10DS1 SUPPLIER PHONE FAX
o1 1 | PNP power transistor (SOT-223) AVX (803) 946-0690 (803) 626-3123
Zetex FZT749 _ (800) 282-4975
0.4000, 1%, L/2W resistors Dale-Vishay (402) 564-3131 (402) 563-6418
IRC (512) 992-7900 (512) 992-3377
R1, R6 2 Dale WSL-2010-R400-F or .
IRC LR2010-01-R400-F James Electronics | (312) 463-6500 (312) 463-1504
: Motorola (602) 303-5454 (602) 994-6430
R2 1 | 680Q, 5% resistor Nichicon (847) 843-7500 (847) 843-2798
R3 1 | 10kQ, 5% resistor Nihon (805) 867-2555 (805) 867-2698
. Sanyo (619) 661-6835 (619) 661-1055
0,
R4 1 | 100k, 5% resistor Sprague (603) 224-1961 | (603) 224-1430
RS 1 | 825kQ, 1% resistor RDI Electronics (914) 773-1000 (914) 773-1111
Ul 1 Maxim MAX846AEEE Vishay/Vitramon (203) 268-6261 (203) 452-5670
- Zetex (516) 543-7100 (516) 864-7630
11 1 PC mount jack
RDI Electronics DJ-005
J2 1 2-pin term connector
Juil-Ju4 3-pin headers
Jus 1 | 2-pin header
6.0V at 800mA AC adapter (1 cell)
None 0 James Electronics 14311 (not supplied)
9V at 830mA AC adapter (2 cells)
James Electronics 14323 (not supplied)
None Shunts
None 1 MAX846A PC board
AKX/ Maxim Integrated Products 1

For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-998-8800
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Quick Start

The MAX846A Evaluation Kit (EV kit) is fully assembled
and tested. Follow these steps to verify board opera-
tion. Do not turn on the power supply until all con-
nections are completed.

1) Place the shunt across JU2'’s pins to set the number
of cells being charged in the battery pack. The EV
kit is shipped configured for two lithium-ion (Li-lon)
cells (shunt across pins 1 and 2).

2) Set the charging current with R1 and R6. The charge
current is preset for 800mA (R1 = R6 = 400mQ).
For 400mA charge current, remove R6. Consult the
battery manufacturer for recommended charging
currents.

3) Connect the battery pack to the two-pin power con-
nector J2. Observe the polarity markings.

4) Connect the external supply voltage to the VIN and
GND pads. For charging one cell, use a 6V supply;
for 2 cells, use a 10V supply.

5) Turn on the power supply to the board and confirm
the voltage across the battery using a voltmeter.

Detailed Description

The MAX846A EV kit is a stand-alone charger for Li-lon
batteries. The charging regulator consists of voltage
and current loops driving an external, low-cost, PNP
pass transistor (Q1). The MAX846A requires an input
1V greater than the maximum charging voltage.

Higher input voltages and charging currents can be
used as long as Q1's power dissipation does not
exceed 2W. (At 2W, Q1 may exceed +70°C). For high-
er power dissipation and cooler operation, replace Q1
with a TO220 transistor (TIP42) and heatsink in holes
provided.

Selecting the Number of Li-lon Cells
Jumper JU2 selects the number of battery-pack cells.
Place the shunt across JU2’s pins to select the desired
number of cells (Table 1). The MAX846A EV Kkit is
shipped configured for two cells.

Table 1. Jumper JU2 Functions

SHUNT NUMBER OF
LOCATION CELLZPIN CELLS
1&2 Connected to VL 2
2&3 Connected to GND 1

Jumper Selection
The three-pin header JU1 selects shutdown mode.
Table 2 lists the selectable jumper options.

Table 2. Jumper JU1 Functions

SHUNT MAX846A
LOCATION ON PIN OUTPUT
Connected to
1&2 PWROK Enabled
2&3 Connected to GND Shutdown mode,
IBATT < 1pA

The three-pin header JU3 disables the voltage-regulation
loop. Table 3 lists the selectable jumper options. The
MAX846A EV kit is shipped configured for two Li-lon
cells with the voltage-regulation loop enabled.

Table 3. Jumper JU3 Functions

SHUNT CHARGER
LOCATION OFFV PIN STATUS
1&2 Connected to VL Vpltage loop
disabled
Voltage loop
2&3 Connected to GND
enabled

The three-pin header JU4 selects the float-voltage refer-
ence. An 825kQ, 1% resistor is provided for adjusting the
float voltage. Table 4 lists the selectable jumper options.
The MAX846A EV kit is shipped configured for two Li-lon
cells with the default float voltage reference at 8.4V.

Table 4. Jumper JU4 Functions

SHUNT FLOAT
LOCATION VSETPIN VOLTAGE
1&2 Connected to VL Adjust up
2&3 Connected to GND | Adjust down
Open Floatin 8.4V for 2 Li-lon cells,
P 9 4.2V for 1 Li-lon cell

The two-pin header JU5 enables adjustment of the
current-regulation point. When shorted, a 10kQ, 5%
resistor (R3) connects the ISET pin to GND, and the
charging current is determined by R1 and R6. During
float charge, the charging current can be monitored
at the ISET pin. When open, an external voltage source
must be connected between ICNTRL and GND to adjust
the charging current. Refer to the Detailed Description
in the MAX846A data sheet for more information.

MAXI
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Figure 1. MAX846A EV Kit Schematic

MAXIW

TEL:15013652265 Q0Q:38537442

sajenjeny

VIr8XVIN



! MAX846A

Evaluates

http://www.eehome.cn

MAX846A Evaluation Kit

;vuj'xuw -
HHE-HS E'.'AL..IJ.TIDM Hn

v El | P i
wnlll-*”ﬁii]i:jM1[ Jiﬂlll!
W= VN il
B/% l ' l Eee
. oy PwRaK .

MADE M ThE Lga  OW/OFF CELLZ VR G40

Figure 2. MAX846A EV Kit Component Placement Guide

Figure 3. MAX846A EV Kit PC Board Layout—Component Side Figure 4. MAX846A EV Kit PC Board Layout—Solder Side
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