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AN1589
Evaluation Board Rev 2.00
Feb 9, 2012
Evaluation Board Features Required Equipment
¢ Operating Input Voltage Range: ¢ Power Supply (PS1 & PS2) Capable of Supplying up to 18V
- 4.5V to 14V for ISL9220IRTZEVAL1Z and 3A
- 9.0V to 14V for ISL9220AIRTZEVAL1Z * Electronic Load (E-Load) (20V/5A), Voltmeter, Oscilloscope
* Up to 2A Charge Current
¢ Two Status Outputs
¢ 1.2MHz Switching Frequency
¢ Connector, Test Point and Jumper
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FIGURE 1. QUICK SETUP DIAGRAM
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ISL9220IRTZEVAL1Z (1-cell), ISL9220AIRTZEVAL1Z (2-cell)

uick setu G“ide 12. Insert a shunt on JP8. The resistance on the ISET1 pin
Q p becomes 33.3kQ and 12 will measure 1.5A+10% charge
1. Insert shunts on left two pins of H6, H5 for normal operation current.

and H4 to disable timeout if needed. 13. Insert shunt on JP9. The resistance on the ISET1 pin becomes

2. Connect power supply (PS1) in series with a current meter (11) 25kQ and 11 will measure 2A+10% charge current.
to connector IN+. 14. Lower the voltage on PS2 until V2 measures 2.5V for 1-cell
3. Connect power supply (PS2) in series with a current meter (12) and 5V for 2-cell. The charger will become trickle mode. 12 will
to VBAT pin of J2. measure around 70mA trickle charge current.
4. Connect electronic load (E-load) setting at 2.2A to VBAT pin 15. Insert a shunt on JP10. 12 will measure around 140maA trickle
and ground. charge current. For Steps 11 to 15, you should see 1.2MHz
5. Connect a voltage meter (V2) on TP6 to measure voltage on switching waveform on the scope.
VBAT. 16. Lower the voltage on PS2 until V2 measures less than 2.5V for
6. Place a scope probe on the connector of TP14 to monitor 1-cell and less than 5V for 2-cell. The charger will charge in
switching waveform. LDO mode current. 12 will measure around 50mA LDO

7. Set input supply PS1 voltage between 4.5V to 14V for 1-cell current. The charge stops switching in this mode.

charge and 9V to 14V for 2-cell charge. 17. Slowly increase the voltage on PS2; the charge current into the
8. Set PS2 so that V2 measures 3.6V on VBAT for 1-cell and 7V PS2 reduces. As current continues to reduce and reaches
for 2-cell. around 100mA, the end-of-charge event happens and the
. o charger stops charging. At this point, V2 should measure 4.2V,
9. Turn on PS1. LED2 will turn on red indicating power good. +1% for 1-cell and 8.4V, +1% for 2-cell. STAT1 toggles high, and
10. Turn on PS2 and E-load. LED1 will turn on green indicating LED2 turns off. Remove the shunt from JP10, the end-of-charge
charging in progress. current changes to 50mA.
11. Without shunts on JP8 and JP9, current meter 12 will measure 18. Charging efficiency can be calculated by
500mA +10% charge current. (Vo*lo)/(ViN*IiN)*100. The voltage and current can be read
from V1,11, V2 and 12.
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1. ALL RESISTORS AND CAPACITORS ARE 0603 SIZE
2. ALL CAPACITORS ARE X7R TYPE
3. ALL RESISTORS ARE 1% TOLERANCE
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FIGURE 2. 1SL9220, ISL9220A EVALUATION BOARD SCHEMATIC
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ISL9220IRTZEVAL1Z (1-cell), ISL9220AIRTZEVAL1Z (2-cell)

Evaluation Board Layout

1 TRE Fi
AGHND 1ZETZ ISET2
AEND

JRID

&
(]

1M
1 1

AGND P ISMS
HEND CISN SN
TPE M
CISR gizp C4
-3
=
I
* E ]
| I I S
1
1
PGHD
END
TF11
UM
1
Wik

1 TR4 TR 1 Ao, TEZO
ISET1 e STATETAT2 STaTlsTAT] AGND

RI=E =] =2

s Mg —
U U [e o @]«
=
UEBAT
V;AT RN
RIORE o
minle! [
(I | 1z RTH
Cd . jas=ze £ I:l HE
C Jove ¢ [ =z N
E:Icé C =iz
A?D . a
[ . .

-
a
m
]
o

mtersil

L

1H] =0 FEHD I1SL92201RTZEVAL1Z
1 1 1 REL
WHI =0 PGHD

1
FPGHD
FEHD

FIGURE 3. SILKSCREEN TOP

FIGURE 4. TOP LAYER
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ISL9220IRTZEVAL1Z (1-cell), ISL9220AIRTZEVAL1Z (2-cell)

Evaluation Board Layout (continueq)

FIGURE 5. BOTTOM LAYER (AGND)

TABLE 1. 1SL9220, ISL9220A EVALUATION BOARD BILL OF MATERIALS

ITEM# | QTY DESIGNATOR PART TYPE FOOTPRINT DESCRIPTION VENDORS

1 1 R1 0.033Q 1/3W 1% 1210 P33NACT-ND DIGIKEY

2 1 R2 22 603 RMCF1,/1622FRTE-ND DIGIKEY

3 2 R3, R4 2kQ 603 311-2.00KHRCT-ND DIGIKEY

4 1 R6 49.9kQ 603 CR0603-10W4532FT VENKEL

5 2 R7, R8 100kQ 603 CRO603-16W1003FT VENKEL

6 2 R9, R10 600kQ 603 CR0O603-10W4993FT VENKEL

7 1 R11 0 603 CR0603-16W000T VENKEL

8 2 R12, R13 10kQ 603 RHM210.0KHTR-ND DIGIKEY

9 1 R5 0.039Q 1/3W 1% 1210 P39NATR-ND DIGIKEY

10 2 c2,Cc7 10pF/25V 1210 GRM32DR71E106KA12L MURATA

11 2 c3,C5 0.1pF/25V 603 C1608X7R1H104K TDK

12 1 c4 10nF/50V 603 C1608X7R1H103 TDK

13 1 c6 1.0pF/16V 0805 GRM21BR71C475KAT3L MURATA

14 1 c12 15nF/50V 603 GRM188R71H153KA73L MURATA

15 1 D1 RED 0805 67-1552-1-ND DIGIKEY

16 1 D2 GREEN 0805 67-1553-1-ND DIGIKEY

17 1 L1 10pH DR73-100-R | 704-DR73-100-R MOUSER
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ISL9220IRTZEVAL1Z (1-cell), ISL9220AIRTZEVAL1Z (2-cell)

TABLE 1. 1SL9220, ISL9220A EVALUATION BOARD BILL OF MATERIALS (Continued)

ITEM# QTY DESIGNATOR PART TYPE FOOTPRINT DESCRIPTION VENDORS
18 13 TP1, TP2, TP4, TP5, TP7, TEST POINT 2110-00-80-00-00-070 MILL-MAX
TP8, TP9, TP10, TP12,
TP14, TP18, TP19, TP20
19 3 GND, AGND, PGND TEST POINT 2110-00-80-00-00-070 MILL-MAX
20 3 IN+, TP6, TP11 TEST POINT 2110-00-80-00-00-070 MILL-MAX
21 6 JP4,JP5, JP7, JPS, JP9, CON2 JUMPER 538-22-28-4020 MOUSER
JP10
22 1 J1 CONN A1921-ND DIGIKEY
23 1 J2 CONN A19470-ND DIGIKEY
24 1 c1 OPEN 1210
25 2 R16, R17 0 ohm 0402 RMCF0402ZTOROO STACKPOLE
26 1 Ui 4mmx4mm TQFN | ISL9220, ISL9220A INTERSIL
TABLE 2. DESCRIPTION OF JUMPERS
JUMPER DESCRIPTION
H1 The jumper installed to connect R3 and R4 to VBIAS pin as power supply to the LED1 and LED2
H2 The jumper installed to short ISET2 pin to ground
H3 The jumper to short ISET1 pin to ground
H4 If a shunt is inserted on H4, TIME pin is shorted to ground, and the TIMEOUT function will be disabled. If H4 is open, TIMEOUT function
will be enabled and timeout can be set with capacitor at the pin
H5 If a shunt is installed on H5, VBIAS will be scaled down to 2.5V at the RTH pin by the resistive divider of R12 and R13 and the charger
will operate in normal mode. If H5 is open, RTH pin will be pulled high, and the charger is in suspend mode
H6 Itis a 3 pin jumper. If a shunt is inserted on the left two pins, the EN pin is connected to ground and the charger is enabled. If a shunt
is inserted on the right two pins, the EN pin is connected to VBIAS and the charger is disabled
JP8 Parallels an additional 50kQ resistor to ISET1 pin such that the charge current will be set at 1.5A with JP9 open
JP9 Parallels an additional 100kQ resistor to ISET1 pin such that the charge current will be set at 1A with JP8 open. If both JP8 and JP9
are inserted, the charge current will be 2A. If both JP8 and JP9 are open, the charge current will be 500mA
JP10 Parallels an additional 600kQ resistor to ISET2 pin to set a trickle charge current of 140mA
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); larg: le corr { i ; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’'s manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and

sufficiently investi i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or

transactions.

o

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who di

party in advance of the contents and conditions set forth in this document.
11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

butes, disposes of, or of ise sells or transfers the product to a third party, to notify such third

(Rev.4.0-1 November 2017)
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