TECHNOLOGY

QUICK START GUIDE FOR
DC1396A

LTCAOQQEPDC High

Efficiency | °C Controlled USB

Power Manager/Charger with Overvoltage Protection

DESCRIPTION

Demonstration Circuit 1396A is a high efficiency USB
Power/Li-lon battery manager plus a HV regulator bat-
tery tracking controller. The LTC4099EPDC is avail-
able in a 20-pin (3mm x 4mm x 0.55mm) UTQFN sur-
face mount package.

ALY, LTC, LTM, LT, Burst Mode, OPTI-LOOP, Over-The-Top and PolyPhase are registered
trademarks of Linear Technology Corporation. Adaptive Power, C-Load, DirectSense, Easy
Drive, FilterCAD, Hot Swap, LinearView, pModule, Micropower SwitcherCAD, Multimode
Dimming, No Latency AX, No Latency Delta-Sigma, No Rgyse, Operational Filter, PanelProtect,
PowerPath, PowerSOT, SmartStart, SoftSpan, Stage Shedding, SwitcherCAD, ThinSOT,
UltraFast and VLDO are trademarks of Linear Technology Corporation. Other product names
may be trademarks of the companies that manufacture the products.

PEBFOﬂmm\CE SUITI mnﬂ'i Specifications are at Tq = 25°C

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
VUSB VUSB Input Voltage Range Input disabled from 6V-30V 435 5.5 vV
VouT VOUT Output Voltage Range Range is mode and load dependant 35 55 V
VBAT Output Float Voltage Constant voltage mode 42 V
IgAT Output Charge Current Constant current mode 0.5 1 A
SOFTWARE GUI The GUI, along with R8 and R9, allows complete

The DC1396A Demo Circuit can be controlled from a
software GUI. This software GUI is necessary to con-
trol many functions of the LTC4099. In addition, a
DC590 board is necessary to connect the DC1396A to
the PC. For proper testing of the Production Dem O
Circuits, the Beta version or the released version of the
QuickEval installation program should be used to load
the DC1396 GUI. This is a screen shot of the GUI:
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Figure 1: LTC4099 GUI screenshot

configuration of the functionality of the LTC4099.
The input current limit, charge current, float voltage,
C/x threshold, thermal regulation temperature, and
safety timer period can be programmed. The bat-
tery charger and battery conditioner can be turned
on and off.

The internal status word can be read back, and the
conditions which cause an interrupt can be set.

The GUI will remember most functions from session to
session, and can be set to defaults with a single button
push.

Input Current Limit

The input current limit can be set to one of eight levels,
determined by the CLPROG (R9) resistor. The value of
the eight levels is computed dynamically if the resistor
value is edited. The resistor value is remembered, if
the save values button is active. The value of the
CLPROG resistor in in kQ.

Charge current
The battery charge current can be set to one of eight
levels determined by the PROG (R8) resistor. The of
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the eight levels is computed dynamically if the resistor
value is edited. The resistor value is remembered, if
the save values button is active. The value of the
PROG resistor is in kQ.

Interrupt generation

The conditions that cause an interrupt can be con-
trolled. Please note that interrupts are generated on
any change in the enabled conditions.

For example, if “USB Good” is enabled, then an inter-
rupt will be generated for both USB voltage becoming
valid and for USB voltage becoming invalid.

Status readback

The status readback can be set to readback automati-
cally at the interval in the “Update Interval” input box.
This defaults to 100ms.

Register display

The command registers values sent over the 12C are
displayed, as well as the currently readback status val-
ues. This is a programming aid.
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Q@UICK START PROCEDURE

Using short twisted pair leads for any power con-
nections, with all loads and power supplies off, refer
to Figures 2 & 3 for the proper measurement and
equipment setup.

A companion HV Buck demo board is required for
this check out procedure. The DC1394 (LT3480)
board is recommended, and will be used for the fol-
lowing procedure. Please refer to the DC1394 Quick
Start Guide for further information.

Please note that the following procedure assumes
that the default values of the GUI, R8, and R9.

Follow the procedure below:

1. Set PS1to 5V, and PS4 to 3.6V. Start LTC4099
GUI. Observe VOUT (VM5), | (VUSB) (AM1),
V(CLPROG) (VM4) and V(PROG) (VM7). The
LTC4099 defaults to 100mA input current limit
and 500maA battery charger current. Since the
battery current exceeds the current available
from the USB port, VOUT collapses to nearly the
battery voltage of 3.6V.

2. Use the GUI to set the input current limit to
1000mA. Observe VOUT (VMS5), | (VUSB)
(AM1), V(CLPROG) (VM4) and V(PROG) (VM7).
The input current limit is now greater that the
battery charge current, so VOUT rises to V(BAT)
+0.3V, or 3.9V.

3. Use the GUI to set the input current limit o
1260mA. Set Ld1 to 1A. Observe VOUT (VMS3),
I(VUSB) (AM1), V(CLPROG) (VM4) and
V(PROG) (VM7). The input current limit is suf-
ficient to supply 1.5 amps, Ld1 current plus bat-
tery charger current of 0.5A, and VOUT is 3.9V.
1260mA input current limit is sufficient due to
the transformer action of the VOUT regulator,
which exchanges output voltage for output cur-
rent.

10.

11

Set Ld1 to 0, and use the GUI to set charge cur-
rent to 900mA. Observe VOUT(VMS), |(VUSB)
(AM1), V(CLPROG) (VM4) and V(PROG) (VM7).

Set DC1395 “WALL” jumper (JP3) to
“HVBUCK”, “COMP” jumper (JP2) to “EXT”, and
“SYNC” jumper (JP1) to “PWM/SYNC”. Turn
on PS2 and set to 8V. Observe VOUT (VM5),
I(VUSB) (AM1) and V(PROG) (VM7). The HV
Buck regulator on the LT3480 board is now
powering VOUT. Availability of this voltage is
detected on the WALL pin, and this shuts down
the VOUT buck regulator on the LTC4099, while
enabling the VC pin to control the output voltage
on VOUT. This preserves the Bat-Track feature,
even when using an external HV Buck regulator.

Turn on PS2 and set to 32V. Observe VOUT
(VM5), 1(VUSB) (AM1) and V(PROG) (VM7).

Use to automatic readback of status, and to as-
sert an interrupt on change of “WALL” input
status. Turn off PS2. Did /IRQ LED light? Does
GUI show interrupt? Clear interrupt in GUI. The
interrupt generator has been set to generate an
interrupt on any change on the validity of the
voltage present on the WALL pin.

Move “NTC” jumper (JP1) to EXT. Did GUI
show “Battery too cold”? Did /IRQ LED light?
The status byte is reporting that the NTC tem-
perature measurement indicated that battery
was too cold. However, no interrupt was gener-
ated because the NTC interrupt wasn’t enabled.

Set PS1 to OV, and Ld1 to OA. Observe VOUT
(VM5) and V (VOUT, BAT) (VM5 - VM6). The
Ideal Diode is on and powers VOUT from V
(BAT).

Set Ld1 to 1A. Observe VOUT (VM5) and V
(VOUT, BAT) (VM5-VM6). Set Ld1 to OA.

. Increase PS4, until GUI status indicates

charger is in constant voltage mode. Observe
V (BAT) (VM®6).
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12. Decrease PS4, until GUI indicates charger is in
constant current mode. Observe V (BAT)
(VM6).

13. Use GUI to set float voltage to 4.2V. Increase

PS4, until GUI status indicates charger in con-
stant voltage mode. QObserve V (BAT) (VM6).

14. Decrease PS4, until GUI indicates charger is in
constant current mode. Observe V (BAT)
(VMG).

15. Set PS3 to 5V, set WALL (DC1394, JP3) to “5V
ADAPTOR” and PS3 to 5V. Observe VOUT
(VM6) and V (PROG) (VM5).

LY N



LTC4099EPDC

LT3480EDD
PMIC High Voltage Adaptor Board
with 5V Adaptor Inputs
HVIN Demo Circuit 1394A
8v-38v

Ps2  +
0V-40V supply
1A -

5V ADAPTOR
4.5V=5.5v

PS3 +
0V-6V supply
2A -

SYNC WALL

(]

”ﬁnzwm
PW/SV LOCAL

ﬁ HVBUCK
5V ADAPTOR
3

INTERFACE J EAD] (408) 432-1900
0000000 www lineor.com

Ilovo to REMOTE when connects IC Boord
CLPROG °
Ve gl

(408)432-1900

www linear.com o
HY BUCK " 3. sv-s 5v
—+

INTERFACE
GND

Load1
0V-5V
5A

- - LTC4099EPDC

- I ®0-  high Efficiency 12C Controlled USB Power
I:l 1P2@ 0+ Manager/Charger with Overvoltage Protection
=

" - Ps@ D Demo Circuit 1396A

BATSENS

PS1

+

0V-6V supply

2A

L]

VUs8
4.35V=5.5V

\"—i

llon-gporal Fault Tolerance to
+ 30V on!lmmls 36V Transient

BAT
== VFLOAT=4.1/4.2V

01

NTC
INT

0.5A-1.2A

o]
E@

+ PS4
0V-5V supply
2A

\
+/\7 )\
VMg N

/M8

Linear Technology

14 pinribbon| - pc5908 USB to 12C

USB

cable

cable

PC running
LTC4099 demon-
stration software

converter

Note: All connections from equipment should be Kelvin connected directly to the Board PINS which they are connected to on this dia-

gram and any input, or output, leads should be twisted pair

Figure 2. Proper Measurement Equipment Setup for DC1396A

¢
= 2
= =

Figure 3. Measuring Input or Output Ripple
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Figure 4. DC1396A Schematic
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Reference

Part Description

Manufacture / Part #

REQUIRED CIRCUIT COMPONENTS:

1 2 [c2,CY CAP, CHIP, X5R, 22uF, +20%, 6.3V, 0805 TAIYO-YUDEN, JMK212BJ226MG
2 1 |C5 CAP, CHIP, X7R, 0.1uF, +10%, 16V, 0402 MURATA GRM155R71C104KAS8
3 1 L1 IND, SMT, 3.3uH, 2 2A +20% COILCRAFT, LPS4018-332MLC
4 1 1Q1 MOSFET, 30V, 50mQ, 2 6A, SuperSOT-3 FAIRCHILD, FDN-3725
5 1 |R2 RES, CHIP, 6.2kQ, +5%, 1/10W, 0603 VISHAY, CRCW06036K20JNED
6 1 |R8 RES, CHIP, 1.02kQ, +1%, 1/16W, 0402 VISHAY, CRCW04021K02FKED
7 1 |R9 RES, CHIP, 3.01kQ, 1%, 1/16W, 0402 VISHAY, CRCW04023K01FKED
IC, SMT High Efficiency 12C Controlled USB
a 1 Ut Power Manager/Charger with Over Voltage |LINEAR TECH., LTC4099EPDC
Protection
ADDITIONAL DEMO BOARD CIRCUIT COMPONENTS:
1 1 |C1 CAP, CHIP, X5R, 4 7uF, +10%, 50V, 1206 MURATA GRM31CR71H475KA12L
2 1 |C3 CAP, CHIP, X7R, 0.1pF, +10%, 16V, 0402 MURATA GRM155R71C104KA88
3 1 |C4 CAP, CHIP, X7R, 0.01pF, £10%, 25V, 0402 |VISHAY, VJ0402Y 103KXXA
4 1 |C6 CAP, CHIP, X5R, 100puF, +20%, 6.3V, 1206 |MURATA GRM31CR60J107ME39L
& 1 |D1 DIODE, LED, RED, 0603 PANASONIC, LNJ236WE82RA
6 1 |1Q2 MOSFET, -12V, 35mQ, -5.3A, SOT-23 VISHAY, Si2333DS
7 4 |R1R13R14 R15 RES, CHIP, 1.00, +5%_ 1/16W, 0402 VISHAY, CRCW04021R00JNED
8 3 |R3R10R18 RES, CHIP, 100kQ), +1%, 1/16W 0402 VISHAY, CRCW0402100KFKED
9 2 |[R4RS RES, CHIP, 5.1kQ, £5%, 1/16W, 0402 VISHAY, CRCW04025K10JNED
10] 4 |R6R11.R12R16 RES, CHIP, 00 jumper, 1/16W, 0402 VISHAY, CRCW04020000Z0ED
11 1 |R7 RES, CHIP, 51k}, +5%, 1/16W, 0402 VISHAY, CRCW040251K0JNED
121 1 |R17 RES, CHIP, 1k, £5%, 1/10W, 0603 VISHAY, CRCW06031K00JNED
13] 1 U2 I2C EEPROM MICROCHIP, 241 C025-I/ST
HARDWARE FOR DEMO BOARD ONLY:
1 6 |E1,E2E7EBE11E12 Turret, 0.09" MILL-MAX, 2501-2
2 6 [E3E4E5EGEIETD Turret, 0.061" MILL-MAX, 2308-2
3 1 |J1 CONN, USB MINI-B TYCO,1734035-2
4 1 |J2 CONN, 12C header MOLEX, 87831-1420
5 0 |J3-OPT CONN, Battery HIROSE, DF3-3P-2DSA
6 1 |J4 CONN, HV interface SAMTEC, SQT-108-01-F-D-RA
7 1 |JP1 3 Pin Jumper, 2mm SAMTEC, TMM-103-02-L-5
8 1 |JP1 SHUNT 2mm SAMTEC, 25SN-BK-G
9 4 STAND-OFF, NYLON 0.375" tall (SNAP ON) |KEYSTONE, 8832 (SNAP ON)

Figure 5. DC1396A BOM
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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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