QUICK START GUIDE FOR DEMONSTRATION CIRCUIT DC929A-A/B

USB POWER SOLUTION IN DFN 6X3

DESCRIPTION

Demonstration circuit DC929A-A/B is a monolithic high
voltage (6V-36V) switching buck regulator, USB Power-
path controller, and Li-lon battery charger. It is based
on the LTC4089/-5 and provides the following functions:
1.2A monolithic buck regulator with output voltage
tracking battery voltage Vgar, @ 700mA CG/CV timer ter-
minated temperature qualified charger suitable for Li-lon
cells, a USB power manager that insures compliance
with the USB power specification and Powerpath man-
agement for the battery. The LTC4089/-5 uses the in-

Table 1. Performance Summary

LTC4089/-5

termediate bus voltage topology that results in faster
charging and lower power loss than the charger fed to-
pology. All this functionality consumes less than 2cm’
of PGB area with all components on one side of the PCB.

Design files for this circuit board are available. Call
the LTC factory.

ALY, LTC, LT, and Powerpath are registered trademarks of Linear Technology
Corporation.

PARAMETER CONDITION VALUE

HVIN Input Voltage 6V - 36V

HVOUT/NVOUT Vhyin = 6V - 36V = Vpar +0.3V (for LTC4089)
=5V (for LTC4089-5)

Battery Charger

IBAT Vysg =5V, Vbat=3.6V 700mA +/- 7%

Float Voltage Vuysg = 5V, battery disconnected from BATT pin 4.20V +/- 35mV

Trickle Charge Threshold Vysp =5V 2.9V +/- 0.1V

Recharge Threshold Vuysg =5V (Vfloat — 130mV) to (Vfloat-60mV)

USB Current

lysg - 500mA Mode Vysg =5V, USB Active 500mA Mode 475mA typical, 500mA max

lysg - 100mA Mode Vysg =5V, USB Active 100mA Mode 93mA typical, 100mA max

lysg - Suspend Mode Vysg =5V, USB Suspend 50uA typical , 100uA max

OPERATING PRINCIPLES

DC929A-A is the demo board for LTC4089, while
DC929A-B is for LTC4089-5. The only difference is that
the voltage on HVOUT/VOUT of LTC4089 tracks battery
voltage (0.3V higher than Vgar, with minimum of 3.46V,
maximum 4.6V), while that of LTC4089-5 is fixed at 5V.
This chip manages the power supplies that would be
typical for a USB powered device and/or a high voltage
source, such as fire wire or automotive battery. Power

Q@UICK START PROCEDURE

is input from either the USB cable or a high voltage
adapter to an intermediate voltage bus VOUT. The inter-
mediate voltage bus is preferentially powered from the
adapter, then USB and finally if required from the battery
via an internal ideal diode and an optional external
MOSFET (Q2). The battery charger is a CC/CV timer ter-
minated type capable of charge currents of up to 1.2A.

LY AR
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USB POWER SOLUTION IN DFN 6X3

Demonstration circuit DC929A-A/B is easy to set up to
evaluate the performance of the LTC4089/-5. Refer to
Figure 1 for proper measurement equipment setup and
follow the procedure below:

1. Connect input power supply, meters and output load
as shown in Figure 1, with the following initial values:

PS1=0V
PS2 = 5V
PS3 =25V
lusg = OmMA
USB Charging

2. Place the USB ON/OFF jumper (JP3) in the ON posi-
tion. Place the USB Current jumper (JP2) in the
500mA position. Turn on the power supplies, the
charger should activate and the charge LED D4 will il-
luminate. The battery will be in trickle charge mode,
. is around 70mA. Increase the battery voltage to
above 2.9V the battery charge current (l;,) will in-
crease to 470mA. Note that the input current from
the USB (l,g;) is about 475mA, which does not exceed
the USB spec of 500mA.

3. Now increase the load on the SYSTEM LOAD OUTPUT
(lyr)- Note that as the output load is increased the
charging current is decreased and the USB current
remains within the 500maA limit.

4. Place the USB current jumper in the 100mA position
and note that USB input current falls to maintain
compliance with the USB input current spec. Also
note that as the external load is increased the battery
will start to discharge into the SYSTEM LOAD
OUTPUT, illustrating the ideal diode function of the
LTC4089

5. Place the USB ON/OFF jumper (JP1) in the OFF posi-
tion and note that the USB current falls to under
100uA to comply with the USB suspend mode cur-
rent.

Adapter Charging

6. Ramp up the wall adapter voltage. When the wall
adapter exceeds 5.9 volts the LTC4089 will cease
drawing current from the USB and switch over to the
wall adapter. Both the AC-present LED (D3, red) and
charge LED (D4, green) are on.

7. Note that the Vqyr of DC929A-A is about 0.3V above
Vgar, indicating the adaptive feature of Voyr to mini-
mize the charging power loss. The Vg of DC929A-B
is fixed at 5V.

8. Note that the charge current to the battery has in-
creased to 700mA.

9. Increase the battery voltage to 4.2V and note that the
charge current falls to 0. This illustrates the constant
voltage portion of the charging characteristic. In the
mean time, the charge LED (D4) turns off.

Battery Powered Operation

10.Set Both USB input voltage and the adapter input
voltage to zero. The battery will now power the load
on the System Load Output, illustrating the ideal di-
ode function of the LTC4085. Note that the battery is
now being discharged.

Other

Frequency at charge timer cap C4 changes with charging
current, indicating the adaptive feature to ensure the full
charge of battery.

11. Pins are provided to all control functions in order to
simplify wiring of the demo circuit info a system
board.

12. NTC function; provision has been made for connec-
tion of an external 10k NTC, for temperature qualified
charging. To use this feature set the NTC jumper in
the external position and connect the external NTC to
the NTC terminal and ground.
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT DC929A-A/B

Aup o8 Jew0JEN] JOJ — |DIJUBPLNOD I

o.o ./

] o

aND 04470
;w_;: E woo" Emc__ ;;; _
= vap o~ u&_m_ E 0061-2¢+(80%) ﬁ NIAH A == VI/A9E-AG
e S Sl Hio ALY T
an_ t ME:O 4 " E_l_ .sm A9 i t
+ Sz e wpy —] \«J
N
wummmz ES EFEZ 19 z_>I =)
\4/ /. wmm 18] 340 NIAH|

L 1r{|@]
< _ +NOI-N -wm - __ﬂ: NO

]

=]

Lnop w AN = VI/AS
1y |H [AY:
mm: N\

&

b

@
5

®
Jo

V0T W3LSAS |<+ ot Jabuoyg m___ms__,m eboyjop ybiy N — G
Y 136DuDy Jamod 8SN = <
o . Hl-v6z6 }No4) owa( d T_ = 80|
Dot ¢-0rr@3680¥911/0r03680+011 W
84 ET INER YWOOL_vwgos 430 NO
= Q@ O wps Q@ whEE @ «w[EEs
JYHI UMdH JuRaing asn dsns 140/N0 Asn

Figure 1. Proper Measurement Equipment Setup
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT DC929A-A/B
USB POWER SOLUTION IN DFN 6X3

DEMO CIRCUIT 929A-A
REQUIRED CIRCUIT COMPONENTS
1 1 |C1 Cap., X5R 1uF 50V 20% TDK C3216X5R1H105M
2 2 |C2,C4 Cap., X5R 0.1uF 10V 10% AVX 0402ZD104KAT2A
3 1 |C3 Cap., X5R 22uF 16V 20% Taiyo Yuden EMK316BJ226ML
4 2 |C5,C6 Cap., X5R 4.7uF 6.3V 20% TDK C1608X5R0J475M
5 1 |C10 Cap., NPO 10pF 25V 10% AVX 04023A100KAT2A
6 1 |DA1 Schottky Rect., 60V/1Amp DIODES INC. DLFS160-7
7 1 |D2 Schottky Diode, 60V/15mA DIODES Inc. SD101AWS-7
8 1 (L1 Inductor, 10uH TDK SLF6028T-100M1R3
9 1 [ Mosfet P-Chan., 12V Vishay Siliconix Si2333DS
101 1 |R2 Res., Chip 1 Ohm 0.06W 5% |AAC CR05-1R0JM
11 1 |R3 Res., Chip 2.10K 1/16W 1% |AAC CR05-2101FM
12| 1 |R4 Res., Chip 71.5K 0.06W 1% |AAC CR05-7152FM
131 1 |R5 Res., Chip 10.0K 0.06W 1% |AAC CR05-1002FM
141 1 |R6 Res., Chip 1.00K 0.06W 1% |AAC CR05-1001FM
151 1 |[U1 1.C., Valt. Reg. Linear Tech. Corp. LTC4089EDJC#PBF
ADDITIONAL DEMO BOARD CIRCUIT COMPONENTS
1 1 |C7 Cap., X7R 1000pF 50V 10% |AVX 04025C102KAT2A
2 1 |C8 Cap., X5R 4.7uF 6.3V 20% TDK C1608X5R0J475M
3 1 |C9 Cap., Alum 22uF 50V 10% OSCON 50CV22BS
4 1 (D3 LED, RED Panasonic LN1251-C-TR
5 1 |D4 LED, GRN Panasonic LN1351-C-TR
6 1 [|Q2 Mosfet P-Chan., 12V Vishay Siliconix Si2333DS
7 1 |R1 Res., Chip 1M 0.06W 1% AAC CRO05-1004FM
8 2 |R7,R8 Res., Chip 680 0.06W 5% AAC CR05-681JM
9 1 |R9 Res., Chip 1 Ohm 0.06W 5% |AAC CR05-1R0JM
10| 1 |R10 Res., Chip 10.0K 0.06W 1% |AAC CR05-1002FM
HARDWARE FOR DEMO BOARD ONLY
1 10 [E1-E7,E14-E16 Turret, Testpoint Mill Max 2501-2
2 7 |E8-E13,E17 Turret, Testpoint Mill Max 2308-2
3 4 [JP1,JP2,JP3,JP4 Headers, 3 Pins 2mm Citrs. CommConn Con Inc. 2802S-03G2
4 1 [J1 Connector, USB Mini-A Tyco Electronics 440247-1
5 4 |[XJP1.XJP2,XJP3,XJP4 [Shunt, 2mm Ctrs. CommConn Con Inc. CClIJ2MM-138G
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QUICK START GUIDE FOR DEMONSTRATION CIRCUIT DC929A-A/B
USB POWER SOLUTION IN DFN 6X3

DEMO CIRCUIT 929A-B
REQUIRED CIRCUIT COMPONENTS
1 1 |C1 Cap., X5R 1uF 50V 20% TDK C3216X5R1H105M
2 2 |C2,C4 Cap., X5R 0.1uF 10V 10% AVX 0402ZD104KAT2A
3 1 |C3 Cap., X5R 22uF 6.3V 20% TDK C2012X5R0J226M
4 2 |C5,C6 Cap., X5R 4.7uF 6.3V 20% TDK C1608X5R0J475M
5 1 |C10 Cap., NPO 10pF 25V 10% AVX 04023A100KAT2A
6 1 |D1 Schottky Rect., 60V/1Amp DIODES INC. DLFS160-7
7 1 |D2 Schottky Diode, 60V/15mA DIODES Inc. SD101AWS-7
8 1 |1 Inductor, 10uH TDK SLF6028T-100M1R3
9 1 Q1 Mosfet P-Chan., 12V Vishay Siliconix Si2333DS
10| 1 |R2 Res., Chip 1 Ohm 0.06W 5% |AAC CR05-1R0JM
11 1 |R3 Res., Chip 2.10K 1/16W 1% AAC CR05-2101FM
12| 1 |R4 Res., Chip 71.5K 0.06W 1% |AAC CR05-7152FM
13 1 |R5 Res., Chip 10.0K 0.06W 1% AAC CR05-1002FM
141 1 |R6 Res., Chip 1.00K 0.06W 1% |AAC CR05-1001FM
15 1 |U1 I.C., Volt. Reg. Linear Tech. Corp. LTC4089EDJC-5#PBF
ADDITIONAL DEMO BOARD CIRCUIT COMPONENTS
1 1 |C7 Cap., X7R 1000pF 50V 10% |AVX 04025C102KAT2A
2 1 |C8 Cap., X5R 4.7uF 6.3V 20% TDK C1608X5R0J475M
3 1 |C9 Cap., Alum 22uF 50V 10% OSCON 50CV22BS
4 1 |D3 LED, RED Panasonic LN1251-C-TR
5 1 |D4 LED, GRN Panasonic LN1351-C-TR
6 1 |Q2 Mosfet P-Chan., 12V Vishay Siliconix Si2333DS
7 1 |R1 Res., Chip 1M 0.06W 1% AAC CR05-1004FM
8 2 |R7.R8 Res., Chip 680 0.06W 5% AAC CR05-681JM
9 1 |R9 Res., Chip 1 Ohm 0.06W 5% |AAC CR05-1R0JM
10 1 |R10 Res., Chip 10.0K 0.06W 1% AAC CR05-1002FM
HARDWARE FOR DEMO BOARD ONLY
1 10 |E1-E7,E14-E16 Turret, Testpoint Mill Max 2501-2
2 7 |E8-E13,E17 Turret, Testpoint Mill Max 2308-2
3 4 [JP1,JP2,JP3,JP4 Headers, 3 Pins 2mm Cirs. Comm~Conn Con Inc. 28025-03G2
4 1 | Connector, USB Mini-A Tyco Electronics 440247-1
5 4 |XJP1,XJP2,XJP3,XJP4 [Shunt, 2mm Ctrs. Comm©Conn Con Inc. CClU2MM-138G
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