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SINGLE-CELL Li-ION BATTERY- AND POWER-MANAGEMENT IC

FEATURES — 8-channel integrated A/D samples system
« BATTERY CHARGER parameters with single conversion, peak
— Complete charge management solution for detection, or averaging operating modes
single Li-lon/Li-Pol cell with thermal * HOST INTERFACE
foldback, dynamic power management, — Host can set system parameters and
and pack temperature sensing, supporting access system status using I°C interface
up to 1.5-A maximum charge current — Interrupt function with programmable
— Programmable charge parameters for AC masking signals system status modifiction
adapter and USB port operation to host
e INTEGRATED POWER SUPPLIES — 3 GPIO ports, programmable as drivers,
— A total of 9 LDOs are integrated: integrated A/D trigger or buck converters
— Six adjustable output LDOs (1.25-V to standby mode control
3.3-V
) APPLICATIONS
— Two fixed-voltage LDOs (3.3-V) .« PDAs
- ggEaRLC@bic\l/()up supply with low « Smart Phones
et . MP3s

— Two 600-mA, programmable dc/dc buck
converters (0.6-V to 3.4-V) with enable,
standby-mode operation, and automatic
low-power mode setting

¢ Internet Appliances
« Handheld Devices

= .oy S 55 3 -
« DISPLAY FUNCTIONS 295508.2502-858
— Two open-drain PWM outputs with qoadiugnoaaiag
programmable frequency and duty cycle. et s I
Can be used to control keyboard backlight, o .
vibrator, or other external peripheral = Lo |is
functions v | ezs | lsora[ponps
. . UsB ::::.éI ly7ez3[ Do
— RGB LED driver with programmable Jol Dy i gy
flashing period and individual R/G/B our |3 GROUND PAD - VN L0002
brightness control o |30 | s
— Constant-current white LED driver, with o i
programmable current level, brightness s i i g
control, and overvoltage protection can e £ J o3| 1D0s e
drive up to 6 LEDs in series configuration e e T | RO
« SYSTEM MANAGEMENT g Egg HTYEEEE 8
— Dual input power path function with input ‘Q 5 Ecgzz09°°
E@ <

current limiting and OV protection

_ H H H QFN 56-Pin, 8 x 8 mm Package
POR.functlor_l with programm_able masking (Top View - Not To Scale)
monitors all integrated supplies outputs

— Software and hardware reset functions

2 Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2005-2007, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
A appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘f \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be
more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

DESCRIPTION

The TPS65800 provides an easy to use, fully integrated solution for handheld devices, integrating charge
management, multiple regulated power supplies, system management and display functions, in a small
thermally-enhanced 8x8-mm package. The high level of integration enables typical board area space savings of
70% when compared to equivalent discrete solutions, while implementing a high-performance and flexible
solution, portable across multiple platforms. If required, an external host may control the TPS65800 via 1°C
interface, with access to all integrated systems. The I°C enables setting output voltages, current thresholds, and
operation modes. Internal registers have a complete set of status information, enabling easy diagnostics, and
host-controlled handling of fault conditions. The TPS65800 can operate in stand-alone mode, with no external
host control, if the internal power-up defaults are compatible with the system requirements

AVAILABLE OPTIONS®

T, DEVICES@®)®) MARKING
—40°C to 125°C TPS65800RTQ TPS65800

(1) For the most current package and ordering information, see the Package Option Addendum at the end
of this document, or see the Tl Web site at [yww.fi.con.

(2) The RTQ package is available in tape and reel. Add R suffix (TPS65800RTQR) to order quantities of
2000 parts per reel. Add T suffix (TPS65800RTQT) to order quantities of 250 parts per reel.

(3) This product is RoOHS compatible, including a lead concentration that does not exceed 0.1% of total
product weight, and is suitable for use in specified lead-free soldering processes. In addition, this
product uses package materials that do not contain halogens, including bromine (Br) or antimony (Sb)
above 0.1% of total product weight.

(4) Other power-up sequences and default power-up states for the supplies can be implemented upon
request. Consult factory for available options.
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FUNCTIONAL BLOCK DIAGRAM
AC [ ouT
Ty [
- ouT
= BAT v |
LDO_PM T ouT
}\ 4 { v
Lyl 3.3V ONOFF BAT
LDO_PM[ } 10mA = BAT
POWER PATH LINEAR < Ts
AGND1 CONTROL CHARGER < DPPM
SIM,RTC LDOS < T™MR
1.8V/3.3V out SYSTEM CHARGE < ISET1
SIM [ ] 8 mA POWER MANAGEMENT
m A A A A g our AGNDO
ouT
vV AGNDT ¢ AGNDI DISPLAY AND 1/0
RTC_OUT [} 3.1V PWM
. 8 mA < PWM
DRIVER LED_PWM
AGND1 RED
VIN_LDO12 [ —>| LDO0,1,2 < > RGB
1, GREEN
33V DRIVER BLUE
LDO0 ] 150 mA < GPIO1
AGND1 GPIO'S |« §§:8§
1.25V-3.3V —> <
LDO1 [ ] “—>
B 150 mA
] DISPLAY AND 1/0
ouT L3
002 M 1.25V-3.3V > < SM3
150 mA WHITE LED|_ SM3_SW
AGND1 DRIVER .
< PGND3
CONTROL
VIN_LDO35 [ |—»| LDO3,4,5 LOGIC
LDO3 1.224V-4.4V pcme | VIN_SM1
)
100 mA 0.6-1.8V L1
600 mA SM1
LDos 1.224V-4.4V “—> < > | EGND!
100 mA
LDO35_REF ¢7 VIN_SM2
1.224V-4.4V
LDO5 100 mA 1.0V-3.4V L2
m 600 mA SM2
AGND2 [ ]—>| ;
ouT PGND2
HOST INTERFACE AND 6 INTERNAL__
SEQUENCING «—> CHANNELS ouT
SCLK ~
12C INTERFACE AGND 1 < > ADC
SDAT » AND INTERRUPT > - ”
INT CONTROLLER 8 CHANNEL E@ ANLG1
MUX
ANLG2
SYS_IN > INTERNALBIAS  Je YT .
HOT_RST > RESET REFERENCE
CONTROLLER AD A
RESPWRON SYSTEM ] ADC_REF
TRSTPWON o CONVERTER
* acnp VY 2 AcnD2
AGND 0, AGND1, AND AGND2 PINS SHORTED TO EACH OTHER INSIDE TPS 65800 ALL AGND PINS ARE INTERNALLY CONNECTED TO
THE TPS 65800 THERMAL PAD AND SUBSTRATE.
PGND 1, PGND2, AND PGND3 PINS ARE NOT CONNECTED TO EACH OTHER OR TO THE TPS65800 SUBSTRATE / POWER PAD

Figure 1. TPS65800 simplified block diagram
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ABSOLUTE MAXIMUM RATINGS
over operating free-air temperature range (unless otherwise noted)®
VALUE UNIT
AC and USB with respect to AGND1 -0.3t0 18
ANLG1, ANLG2 with respect to AGND2 —-0.3 to V(OUT)
V(OUT) with respect to AGND1 5

VIN_LDO12, VIN_LDO35, LDO3, LDO4, LDOS5 with respect to AGND2

~0.3 to V(OUT)

LDO35_REF, ADC_REF with respect to AGND2

—0.3 to smaller of: 3.6 or V(OUT)

SIM, RTC_OUT with respect to AGND1

—0.3 to smaller of: 3.6 or V(OUT)

SM1, L1, VIN_SM1 with respect to PGND1 —-0.3 to V(OUT) \%
SM2, L2, VIN_SM2 with respect to PGND2 —-0.3 to V(OUT)
SM3, L3 with respect to PGND3 —-0.3t0 29
SM3SW with respect to PGND3 —-0.3 to V(OUT)
FB3 with respect to PGND3 -0.3t00.5
All other pins (except AGND and PGND), with respect to AGND1 —-0.3 to V(OUT)
AGND2, AGNDO, PGND1, PGND2, PGND3 with respect to AGND1 -0.3to +0.3
Input Current, AC pin 2750
Input Current, USB pin 600
Output continuous current, OUT pin 3000 mA
Output conitnuous current, BAT pin -3000
Continuous Current at L1, PGND1, L2, PGND2 1800
Ta Operating free-air temperature —40 to 85
T, Maximum junction temperature 125 oc
Tstg  Storage temperature —65 to 150
Lead temperature 1,6 mm (1/16-inch) from case for 10 seconds 260
ESD rating, all pins 15 kv

(1) 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 under recommended operating

conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

DISSIPATION RATINGS

Tas< 55°C DERATING FACTOR
PACKAGE 03a POWER RATING ABOVE T, = 55°C
RTQ W@ 21.7°C/W 3.22W 0.046 W/°C

(1) This data is based on using the JEDEC High-K board and the exposed die pad is connected to a Cu
pad on the board. This is connected to the ground plane by a via matrix.

(2) The RTQ package MSL level: HIR3 at 260°C
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RECOMMENDED OPERATING CONDITIONS

MIN MAX | UNIT
AC and USB with respect to AGND1 4.35 16.5@ \%
ANLG1, ANLG2 with respect to AGND2 0 2.6 \%
VIN_LDO35 with respect to AGND2 Greater of: 3.6 V OR minimum input 4.7
VIN_LDO12 with respect to AGND1 "Ogggfa{;?]“gﬁg ifé’é 52}% Cuot”r‘gitoer: ar|
VIN_SM1 with respect to PGND1 4.7
VIN_SM2 with respect to PGND2 4.7
SM3 with respect to PGND3 28 \%
T, Operating free-air temperature -40 85 °C
T Junction temperature, functional operation assured —-40 125 °C
p)
T; Junction temperature, electrical characteristics assured 0 125 °C

(1) Thermal operating restrictions are reduced or avoided if input voltage does not exceed 5 V.
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ELECTRICAL CHARACTERISTICS - I2)C INTERFACE
Over recommended operating conditions (typical values at T, = 25°C), application circuit as in figure (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
12C TIMING CHARACTERISTICS

t, SCLK/SDATA rise time 300

t; SCLK/SDATA fall time 300 ns
to(h) SCLK pulse duration, high 600

tww) SCLK pulse duration, low 1.3 us
tsu(sTa) Setup time for START condition 600

tr(sTA) START condition hold time after which first clock pulse is generated 600

tsuaT) Data setup time 100 ns
tH(DAT) Data hold time 0

tsu(sTop) Setup time for STOP condition 600

teur) Bus free time between START and STOP condition 1.3 us
FSCL Clock frequency 400 kHz
I12C INTERFACE LOGIC LEVELS

V4 High level input voltage 1.3 6 v
Vi Low level input voltage 0 0.4

Iy Input bias current 0.01 pA

tou(sTA) TP ty(H)—— HtW(L) ‘ |
I Y

SCL ‘

|
SN N N S
xS\ / T

\
I I ‘ j
th(STA) *‘ ‘¢ th(DAT) »‘ M ‘ th(DAT) —ﬂ K STOP

tsu(DAT) -«

seL | @ @ ©) @ ©)

soa [\ | £ X X — X \ ACK
«—»-START

tsustop) ¥ [ |

@ @ ® @ ©)

o XX (A TN

SCL

Figure 2. 1°C Timing
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ELECTRICAL CHARACTERISTICS — SYSTEM SEQUENCING AND OPERATING MODES

Over recommended operating conditions (typical values at T, = 25°C), application circuit as in (unless otherwise
noted).
PARAMETER | TEST CONDITIONS | MIN  TYP  MAX| UNIT
QUIESCENT CURRENT
IBAT(SLEEP) rl?;g;eplsne:: urrent, sleep Input power not detected, V(BAT) = 4.2 V, Sleep mode set 370
| BAT pin current, charge | Charger function enabled by 12C, termination detected, input 3
BAT(DONE) terminated power detected and selected
| BAT pin current, charge | Charger function disabled by 12C, termination not detected, 3 HA
BAT(CHGOFF)  function OFF input power detected and selected
AC or USB pin current Charger function disabled by 12C, termination not detected,
linP(CHGOFF) charge func{)ion OFF ' |input power detected and selected. All integrated supplies 200
9 and drivers OFF, no load at OUT pin.
UNDERVOLTAGE LOCKOUT
Internal UVLO detection | NO POWER mode set at V(OUT) < VyyLo, a0 0
Vuvio threshold V(OUT) decreasing 3% 25 3% v
UVLO detection ’ -
VuviLo_Hys hysteresis V(OUT) increasing 120 mvVv
toLuvLo) tliJr}]/le_O detection deglitch Falling voltage only 5 ms
SYSTEM LOW VOLTAGE THRESHOLD
Vv Minimum system voltage | System voltage V(SYS_IN) decreasing, SLEEP mode set if 0.97 1 1.03 vV
LOW_SYS detection threshold V(SYS_IN) < V| ow svs : '
Minimum system voltage . .
VhysLowsys) detection hysteresis V(SYS_IN) increasing 50 mV
Minimum system voltage :
IDGLLOWSYS)  detection d)(/eglitch timeg V(SYS_IN) decreasing 5 ms
THERMAL FAULT
Tshut Thermal shutdown Increasing junction temperature 165
Thermal shudown A °C
Thys(sHuT) hysteresis Decreasing junction temperature 30
INTEGRATED SUPPLY POWER FAULT DETECTION
Power-good fault Falling output voltage, applies to all integrated supply o o o
Vpcoop detection threshold outputs. Referenced to the programmed output voltage value 85%  90%  93%
v Power-good fault Rising output voltage, applies to all integrated supply outputs. 396 5% 7%
HYS(PGOOD)  detection hysteresis Referenced to Vpgoop threshold
HOT RESET FUNCTION
VHRSTON Low-level input voltage | RESET mode set at V(HOT_RESET) < Vyrston 0.4 v
VHRSTORFE High level input voltage | HOT reset not active at V(HOT_RESET) > Vyrstorr 1.3
toeLHoTRsT)  HoOt reset input deglitch 5 ms
SYSTEM RESET — OPEN DRAIN OUTPUT RESPWRON
VRrsTLO Low level output voltage | I = 10 mA, V(RESPWRON ) < VgrsTi 0 0 0.3 Y
lTRSTPWON Pullup current source Internally connected to TRSTPWRON pin 0.9 1.0 1.12 pA
KRESET Reset timer constant TRESET = KRESETX CTRSTPWON ms/nF
SEQUENCING DELAYS
toLy(p1) Sequencing delay See sequencing timing diagram 0.24
ms
toLy(p1) Sequencing delay See sequencing timing diagram 12
7
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Over recommended operating conditions (typical values at T, = 25°C), application circuit as in (unless otherwise
noted).
PARAMETER TEST CONDITIONS MIN TYP MAX ‘ UNIT
VOLTAGE DETECTION THRESHOLDS
v Input Voltage detection AC detected at V(AC)- V(BAT) > Viypr),s 190
IN(T) threshold USB detected at V(USB)- V(BAT) > Viypr v
m
; Input Voltage removal AC not detected at V(AC)- V(BAT) < ViynoT): 125
IN(NDT) threshold USB not detected at V(USB)- V(BAT) < Viyno)
toeLnoT) Power not detected deglitch 225 ms
Supplement detection )
VsupoT) threshold Battery switch ON at V(BAT) — V(OUT) > Vsyppor) 60 y
m
Supplement not detected .
VsupNDT) threshold Battery switch OFF at V(BAT)- V(OUT) < Vsypnpr) 20
POWER PATH INTEGRATED MOSFETs CHARACTERISTICS
Vacoo AC switch dropout voltage Vacpo = V(AC_:)— V(OUT); V(AC) = 4.75 V AC input current limit set to 2.75 A 350 375
(typ), looury = 1.0 A
= — . = I(OUT) + I(BAT)=0.5 A 175 190
Vysepo USB switch dropout voltage Vuysspo = V(USB)- V(OUT); V(USB) = 4.6 V (OUT) * I(BAT)
USB input current limit set to 2.75 A (typ) I(OUT) + I(BAT)= 0.1 A 35 45 v
m
Battery switch dropout . _
VeATDODCH voltage, discharge V(BAT): 3V - Vcyres) I(BAT) = -1 A 60 100
Battery switch dropout . —
VBATDOCH voltage, charge Charger on, V(BAT): 3V = 4.2V, I(BAT)= 1 A 60 100
POWER PATH INPUT CURRENT LIMIT
| Selected Input current limit, | Selected input switch not in dropout, 12C settings: ISET2 = LO, 80 100
INP(LIMZ) applies to USB input only PSEL = LO
mA
Selected Input current limit, . . . 2 L _ _
IiNPLIM2) applies to USB input only Selected input switch not in dropout, I1°C settings: ISET2 = HI, PSEL = LO 400 500
Selected Input current limit, . . . 2 L _
(L) applies to either AC or USB Selected input switch not in dropout, I°C settings: ISET2 = HI OR LO, 2.75 A
N PSEL = HI
input
SYSTEM REGULATION VOLTAGE
. Vsysree) = V(OUT), DPPM loop not active, selected input current limit not
Vsysree) Output regulation voltage reached. Selected input voltage (AC or USB) > 5.1 V 46 47 v
POWER PATH PROTECTION AND RECOVERY FUNCTIONS
Input-to-output short-circuit . .
VINOUTSH detection threshold AC and USB switches set to OFF if V(OUT) < VinouTsH 0.6 \%
OUT short circuit recovery } )
RshusssH) pullup resistor V(OUT) < 1V, internal resistor connected from USB to OUT 500 5
OUT short circuit recovery . .
Rsh(acsH) pullup resistor V(OUT) < 1V, internal resistor connected from AC to OUT 500
Overvoltage detection Rising voltage, overvoltage detected when V(AC) > Voyp OF 6 6.5 6.8
v threshold V(USB) > Voyp ' ’ v
ove Overvoltage detection Falling voltage, relative to detection threshold 0.1
hysteresis
v Battery to Output short BAT switch set to OFF if V(BAT)-V(OUT)> VgatouTsH 200 mvVv
BATOUTSH  circuit detection threshold
K Battery-to-ouput short-circuit | V(DPPM) < 1v, tg «(sHeaT) = KpLk(sHeaT)* Coppm, Coppm Capacitor is 1 ms/nE
BLK(SHBAT)  planking time constant connected from DPPM pin to AGND1
| OUT short circuit recovery Veat) — V(out) > VBATOUTSH: 10 mA
SH(BAT) pullup current source internal current source connected between OUT and BAT
R BAT short circuit recovery Viean< 1V, 1 KO
SH(BAT) resistor Internal resistor connected from OUT to BAT
RocH(@EAN BAT pulldown resistor Internal resistor connected from BAT to AGND1 when battery is not detected 500 o
by ANLG1
8
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ELECTRICAL CHARACTERISTICS — POWER PATH AND CHARGE MANAGEMENT (Continued)

Over recommended operating conditions (typical values at T, = 25°C), application circuit as in (unless otherwise
noted).
PARAMETER \ TEST CONDITIONS \ MIN  TYP  MAX| UNIT
POWER PATH TIMING CHARACTERISTICS, DPPM AND THERMAL LOOPS NOT ACTIVE, Ryyr = 50 kQ
teooT Boot-up time Measured from input power detection 120 200 300 ms
P No USB: measured from V(AC)- V(BAT) <V , USB
tswiacean) Switching from AC to BAT detected:CE=LO (after CE (holti-off(time)) D 50
o No AC: measured from V(USB)- V(BAT) <V, ,USB
tswusesat)  Switching from USB to BAT detected:CE=LO (after Cé hold)-off(time)) IN(NDT) 50 s
tsw(pseL) Switching from USB to AC Toggling 12C PSEL bit 50
tswacuss) ivcvltchmg from AC to USB or USB to AC power removed or USB power removed 100
BATTERY REMOVAL DETECTION
VNOBATID Battery ID resistor detection ID resistor not detected at V(OUT)— V(ANLG1) < VyogaTiD 0.5 \%
Deglitch time for battery removal
tbeL(NOBAT) detection 0.6 1.2 ms
V(OUT) — 1.2
00, V :25Vto44Vv _—
_ _ o 500 kQ
Set via I2C bits
(BATID1,BATID2) 01 10 HA
loanLa1) ANLG1 pullup current ADC_WAIT register
- 10 50
11 60
Total accuracy 25% 25%
FAST CHARGE CURRENT, V(OUT) > V(BAT) + 0.1 V, V(BAT) > Vi owv
Kesen * Visen
lo@aT) Charge current range IO(BAT) = R 100 1500 mA
SET
11, 100% scaling 2.475 2.500 2.525
Vser = V(ISET1), 10, 75% scaling 1.875 1.900 1.925
\Y Battery charge current set voltage SET. \%
SET yenarg 9 (ISET1_1, ISET1_0) = 01, 50% scaling 1225 1250 1275
00, 25% scaling 0.575 0.600 0.625
100 MA < lpeans 1 A 350 400 450
(BAT)
Kser Battery charge current set factor
1 mA < lpgans 100 mA 100 400 1000
PRECHARGE CURRENT, V(OUT) > V(BAT) + 0.1 V, Vgarsy < V(BAT) < Viowv, t < tprecha)
Verecho) X Ksen
lo(PRECHG) Precharge current range IO(PRECHG) = - R 10 150 mA
SET
VpRECHG Precharge set voltage Vprechs = V(ISET1) 220 250 270 mV
Viowv Precharge to fast-charge transition Fast charge at V(BAT) > V|, owv 2.8 3 3.2 \
Deglitch time for fast charge to . _
toGL(PRE) precharge transition Decreasing battery voltage, Rryr = 50 kQ 225 ms
CHARGE REGULATION VOLTAGE, V(OUT) > Vogatres) + 0.1V
Voltage options, selection via 12C 4.2 v
% Battery ch It 4356
attery charge voltage
OBATREG) yeharg g Accuracy, Ta = 25°C ~0.5% 0.5%
Total accuracy -1% 1%
CHARGE TERMINATION, V(BAT) > Vrch, VOLTAGE REGULATION MODE SET
\Y x K
N ERM SET]
lrerm Charge termination current range lirerm) = % 10 150 mA
SET
11, 100% scaling 240 260 280
v Battery termination detection set Vrerm = V(ISET1), 10, 75% scaling 145 160 175 mv
TERM voltage (ISET1_1, SET1_0) = 01, 50% scaling 90 110 130
00, 25% scaling 40 60 75
toGL(TERM) Deglitch time for termination detection | V(ISET1) < Vrgrm, Rrvr = 50 kQ 225 ms
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ELECTRICAL CHARACTERISTICS — POWER PATH AND CHARGE MANAGEMENT (Continued)

Over recommended operating conditions (typical values at T, = 25°C), application circuit as in (unless otherwise
noted).
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
BATTERY RECHARGE DETECTION
Vren Recharge threshold voltage New charge cycle starts if V(BAT) < Vogatree)~ Ve, after 80 100 130 mv
termination was detected
toGL(RCH) Deglitch time for recharge detection | Rtygr = 50 kQ 225 ms
DPPM FUNCTION
Voppm DPPM regulation point range Vorem) = RoppmX* KpppmmX looppivy 2.6 4.4 \%
looppm) DPPM pin current source AC or USB Present 95 100 105 HA
Kpppm DPPM scaling factor 1.139 1.15 1.162
toeLoppvy  DPPM de-glitch time Status_blt set indicating DPPM loop active after deglitch time, 500 us
Rrmr = 50 kQ
PACK TEMPERATURE SENSING
ViTte Low-temperture threshold Pack low temperature fault at V(TS) > V ¢ 2.465 25 2.535 v
Vyre High-temperture threshold Pack low temperature fault at V(TS) < Ve 0.485 0.5 0.515
lo(rs) Temperature-sense current source | Thermistor bias current 18.8 20 21.2 HA
toLgrrauLt  Deglitch time for temperature fault R(TMR) =50 kQ, 225 ms
) detection V(TS) >V 1g OR V(TS) < Vy1e '
CHARGE AND PRECHARGE SAFETY TIMER
Charge safety timer programmed Safety timer range, thermal/DPPM loop not active,
tere 2 3 5 10 h
value tene = RrvrX Krvr
Kimr Charge timer set factor 0.313 0.360 0.414 s/Q
t Total elapsed time when DPPM or Fast charge on, tcycapp IS the maximum add-on time added to 2 xt h
CHGADD thermal loop are active tche CHG
Precharge safety timer programmed | Precharge safety timer range, thermal/DPPM loop not active, 18 30 60 min
tprECHG I t = KoneX Renax K
value PRECHG PREX RTMR* KTMR
Kpre Precharge timer set factor 0.09 0.1 0.11
t Total elapsed time when DPPM or | Precharge on, tpcheapp is the maximum add-on time added to 2 xt h
PCHGADD  thermal loop are active tpRECHG PRECHG
Rtmr External timer resistor limits 30 100 kQ
Ruwreen  Timer fault recovery pullup resistor {ir:]tqeerglzjtl resistor connected from OUT to BAT after safety timer 1 KO
CHARGER THERMAL SHUTDOWN
TTHCHG Charger thermal shutdown Charger turned off when T3> Tryche 150 oc
TrhcHeHys Charger thermal shutdown hystersis 30
THERMAL REGULATION LOOP
Trires Temperature regulation limit ?harge current decreasesd and timer extended when T, > 115 135 C
THREG
10
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ELECTRICAL CHARACTERISTICS — LINEAR REGULATORS

Over recommended operating conditions (typical values at T, = 25°C), application circuit as in (unless otherwise
noted).
PARAMETER ‘ TEST CONDITIONS MIN TYP MAX | UNIT
SELECTABLE OUTPUT VOLTAGE LDOS: LDO1, LDO2
i i | =-1mA 15
oy QUS| Lo0ng) (10027 "
loLbo1,2) Output current range 150 mA
Available output voltages:
Output voltage, selectable via I°C. Vowpo1,2TYP = 1.25,15, 1.8, \
25,285,3,32,33
Dropout voltage, 150 mA load 300 mV
Vo(oo1,2) LDO1, LDO2 output voltage Total accuracy, V(VIN_LDOO02) = 3.65 V -3% 3%
I\_/I(n\?n\rle_?_%é(‘atg);) %/??;Qﬁ)ﬁid; 05V - 47V -1% 1%
VOIN LDO0D) > Vi porey e 08V -15% L5%
Psr(Lpo12) PSRR at 20 kHz 150-mA load at output, V(VIN_LDOO2) — Voqpo1,z) = 1 V 40 dB
Iscoo1,2) LDO1&2 short-circuit current limit | Output grounded 300 mA
RocH(Loot.2) Discharge resistor LDO disabled by 12C command 300 Q
lLkG(LDO1,2) Leakage current LDO off 2 HA
tssLpo1,2 Soft start ramp time 500 us
tss peLavLpo12  Startup delay Measured from the time when the enable bit is set 20 us
SIM LINEAR REGULATOR
lo(simy Quiescent current Internally connected to OUT pin 20 HA
lo(simy Output current range 8 mA
Output voltage, selectable via I2C. AV?}L?Z'S):{TQUREOS?%ES: v
Dropout voltage, 8-mA load 0.2
Vo SIM LDO output voltage Total accuracy, V(OUT): 3.2V t0 4.7 V, 8 mA -5% 5%
Load equition, oad: e - 8,
e reouaton, &4 s, VOV 0
Isc(simy Short Circuit current limit Output grounded 20 mA
lLka(siM) Leakage current LDO off 1 HA
PROGRAMMABLE OUTPUT VOLTAGE LDO'S: LDO3, LDO4, LDO5
coscry Qe e ol ety | auoosy = VI L0035) 0 n
lo(Lbos3s) Output current range 100 mA
Available output voltages:
Output voltage, selectable via 12C Vowposstyp = 1.224 V to \%
4.46 V, 25 mV steps
Dropout voltage, 100-mA load 240 mV
Vounos) LDO3, LDO4, LDO5 output Total accuracy, 100-mA load Vin_Lposs) = 5 V -3% 3%
voltage Load regulation,
V(VIN_LDO35) > Vo possyryp + | Load: 1 mA — 50 mA -1% 1%
05V
I\_/I(nven\rle_?_%agsosn) %/%IDAOJZET‘SP +05V - 47V —1% 1%
Isc(LDo35) Short-circuit current limit Output grounded 250 mA
PSR poss) PSRR at 10 kHz V(VIN_LDO35) > V(i poz,s) +1 V, 50-mA load at output 40 dB
RpcH(Lpo3s) Discharge resistor LDO is disabled by 12C command 400 Q
lLkG(LDO35) Leakage current LDO off 1 HA
tssLposs Soft-start ramp time 120 us
tss peLavLposs — Startup delay Measured from the time when the enable bit is set 70 us
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ELECTRICAL CHARACTERISTICS — LINEAR REGULATORS (continued)
Over recommended operating conditions (typical values at T, = 25°C), application circuit as in (unless otherwise
noted).
PARAMETER TEST CONDITIONS MIN TYP MAX ‘ UNIT
RTC_OUT LINEAR REGULATOR
lorTC_ouT) Quiescent current for RTC LDO Internally connected to OUT pin 20 HA
lorTC_ouT) Output current range 8 mA
Fixed output voltage value 3.1 \%
Dropout voltage, (RTC_OUT) = -8 mA 200 mvV
Total accuracy, V(OUT): 2 V to 4.7 V, 8-mA load, 5% 506
VorTc_out) RTC_OUT output voltage sleep mode not set
Load regulation, load: 1 mA - 8 mA, 2V <V(OUT) <4.7V -3% 3%
[ e oo
IshRrTC_ouT) Short circuit current limit V(RTC_OUT)=0V 20 mA
lkerTc.oun Leakage current xgga%g%T\)/ =15V, T,=285°C 880 A
T;=25°C 250
LDOO LINEAR REGULATOR
loooo) Quiescent current Internally connected to VIN_LDO12 I(LDOO) = -1 mA 15 LA
pin I(LDOO) = —150 mA 160
loLboo) Output current range 150 mA
Fixed output voltage value 3.3 \%
Dropout voltage, |(LDO0) = —150 mA 300 mVv
Vorooo, Output voltage Total accuracy -3% 3%
:_(ICS(S%?U:I?IT&) \r/"'(gUT). Vo(ooo*t 0.5 » 4.7V, 1% 1%
Load regulation, I(LDO0O) = -10 mA - — 150 mA -1.5% 1.5%
PSRboo) PSRR at 20 kHz 150 mA load at output, V(VIN_LDO12) — Vopo12) =1V 40 dB
Isc(Looo) Short-circuit current limit V(LDOO0) =0 V 300 mA
I ka(LDOO) Leakage current LDO off 1 HA
TssLpoo Soft start ramp time 500 us
Tss_pELAYLDOO Startup delay Measured from the time when the enable bit is set 20 us
LDO_PM LINEAR REGULATOR
looo_pm) Output current range 20 mA
Fixed output voltage value, V(OUT) > 4 V 3.3 v
Vo(oo_pm) Output voltage Dropout voltage, [(LDOPM) = -12 mA 0.5 0.7
Total accuracy -5% 5%
ILkG(LDOPM) Leakage current LDO off 1 HA
12
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ELECTRICAL CHARACTERISTICS — SWITCHED MODE SM1 STEP DOWN CONVERTER

Over recommended operating conditions (typical values at T, = 25°C), Vgyyy = 1.24 V, application circuit as in
(unless otherwise noted).

bubmit Documentation Feedback

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
| = I(VIN_ SM1), no output load, not switchin 10 20
losmy) Quiescent current for SM1 Qs = I( — ) P 9 HA
SM1 OFF, set via I°C 0.1
loismy) Output current range 600 mA
Available output
) VOItageS: VO(SMl)TYP =
Output voltage, selectable via I2C, standby OFF 0.6Vtol8YV,
adjustable in 40-mV
steps
- \Y
Available output
voltages: Vsgy(sm1) =
Vo(smi) = Vsey(smi), output voltage range, standby ON 06Vto1.8YV,
Vosmy) Output voltage, PWM mode adjustable in 40-mV
steps
Total accuracil, Vo(smyTyp = Vspy@smy = 1.24 V, 3% 3%
V(VIN_SM1) = 3V to 4.7 V; 0 mA < Iggyy< 600 mA
Line regulation, V(VIN_SM1): 3 - 4.7V, %IV
2 0.027
IO(SMl) =10 mA
Load regulation, V(VIN_SM1) = 4.7 V, o
P-channel MOSFET _ o
Rpsonesmi) on-resistance V(VIN_SM1) = 3.6 V, 100% duty cycle set 310 500 mQ
I kG(Psm1) P-channel leakage current 0.1 HA
N-channel MOSFET _ o
RDSON(NSM].) on-resistance V(VlN_SMl) =3.6 V, 0% duty CyCIe set 220 330 mQ
I kG(PSM1) N-channel leakage current 5 HA
ILiM(sm) P- and N-channel current limit |3V <V(VIN_SM1) <4.7V 900 1050 1200 mA
fs(smy) Oscillator frequency PWM mode set 1.3 15 17 MHz
EFFsmy) Efficiency V(VIN_S_Ml) = 4.2V, PWM mode, Igismy) = 300 mA, 90%
Vosmy =3V
- 50, 0,
tss(sm) Soft start ramp time \(/:;)lﬂ\éerter OFF - ON, Vgsmy): 5% - 95% of target 750
- HS
: GPIO1 pin programmed as SM1 converter enable
toLy(smy Converter turn-on delay control. Measured from V(GPIO1): LO — Hl 170
13
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ELECTRICAL CHARACTERISTICS — SWITCHED MODE SM2 STEP DOWN CONVERTER
Over recommended operating conditions (typical values at T, = 25°C), Vgyyy = 1.24 V, application circuit as in

(unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
[ = I(VIN_ SM2), no output load, not switchin 10 20
losm2) Quiescent current for SM2 SQIi/T;IZ())FF( set:/ia IZC) P 9 o1 HA
losm2) Output current range 600 mA
Available output
12 VOItageS: VO(SMZ)TYP =1
Output voltage, selectable via I°C, standby OFF V10 3.4 V, adjustable in
80 mV steps v
Available output
Vo(smz) = Vsay(smz), Output voltage range, standby | voltages: Vsgy(smz) = 1
ON V to 3.4 V, adjustable in
80-mV steps
VO(SMZ) OUtpUt VOItage Total accuracy, VO(SMZ)TYP = VSMZ(SBY) =18V,
V(VIN_SM2) = greater of [3 V or (Vosmz) + 0.3 V)] -3% 3%
to 4.7V, OmA< lO(SMZ)S 600 mA
Line regulation, V(VIN_SM2) = greater of %IV
[3 V or (VO(SMZ) +0.3 V)] 0.027
to 4.7V, OmA< lO(SMZ)S 600 mA
Load regulation, V(VIN_SM2) = 4.7 V, o
P-channel MOSFET _ o
RDSON(PSMZ) on-resistance V(VlN_SMZ) =3.6 V, 100% duty CyCIe set 310 500 mQ
I kG(PsMm2) P-channel leakage current 0.1 HA
N-channel MOSFET _ o
RDSON(NSMZ) on-resistance V(VIN_SMZ) =3.6 V, 0% duty Cycle set 220 330 mQ
I kG(PSM2) N-channel leakage current 5 HA
ILiM(sm2) P- and N- channel current limit 3V <V(VIN_SM2) <4.7V 900 1050 1200 mA
fssm2) Oscillator frequency PWM mode set 1.3 15 17 MHz
.- V(VIN_SM2) =4.2V, Ig =300 mA,
EFF Efficienc - (SM2) 92%
(SM2) Yy Voesmz) =3V ’
- 50, 0,
tss(sm) Soft start ramp time \C/:;E\éerter OFF - ON, Vgsmz) : 5% — 95% of target 750
- ps
: GPIO2 pin programmed as SM2 converter enable
toLy(sm2) Converter turn-on delay control. Measured from V(GPI02): LO — HI 170
ELECTRICAL CHARACTERISTICS — GPIOs
Over recommended operating conditions (typical values at T, = 25°C), application circuit as in (unless otherwise
noted).
PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
GPIO1-3
VoL Low level output voltage GPIOO0 loL =20 mA 0.5 \Y
logpio Low level sink current into GPI101, 2, 3 V(GPIOn) = V(OUT) 20 mA
Vi Low level input voltage 0.4 \Y
I kG(GPIO) Input leakage current V(GPIOn) = V(OUT) 1 HA
14
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ELECTRICAL CHARACTERISTICS — ADC

Over recommended operating conditions (typical values at T, = 25°C), V(ADC_REF) =2.535v if external reference voltage is
used,application circuit as in (unless otherwise noted).

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
ANALOG INPUTS
VRNG(CHI_5) Full-scale input range, Ch1 to Positive inputs (active clamp), full scale ~ 2.535 V 0 V(ADC_
- chs REF) v
Full-scale input range, Ch6 to L . V\NTREF
VRNG(CH6_8) chs Positive inputs (active clamp), full scale ~4.7 V 0 x 1.854
Cinanc) Input capacitance (all channels) 15 pF
RinapccHi sy Input resistance (Ch1 to Ch5) 1 MQ
I keapc(cHy 5) Leakage current (Ch1 to Ch5) 100| nA
Rinapc(cHes_g)  Input resistance (Ch6 to Ch8) 430 540 kQ
I keapc(cHe_s) Leakage current (Ch6 to Ch8) 10| pA
_ T, = 25°C, ADC channel 5 input voltage 1'82 Vv
v Internal voltage proportional to
CHS(ADC) junction temperature - mv/
Temperature coefficient 6.5 oC
DC ACCURACY
RES(apc) Resolution SAR ADC 10 Bits
MCDapc) No missing codes SPECIFIED
INLapc) Integral linearity error +3 LSB
DNL(apc) Differential non-linearity error +1 LSB
Difference between the first code transition (00...00
OFFzero(anc)  Offset error 0 00...001) and the ideal AGND + 1 LSB 5| LsB
Offset error match between
OFFcHabe)  channels 5| LsB
: Deviation in code from the ideal full scale code
GAINapc Gain error (11...111) for the full scale voltage 8 LSB
GAINcHapcy — Gain error match Any two channels 2 LSB

THROUGHPUT SPEED

bubmit Documentation Feedback

ADCc ¢ Sampling clock 650 750 850 | kHz
L Sampling, convertion and setting Rs < 200 K for
ADCrcony  Conversion time Chi Ch2, Ch3: Rs < 500 0 for Che, Ch7, Che a4 59 68| us
REFERENCE VOLTAGES
Ta = 25°C, V(ADC_REF)=V ntrer When internal 2.53
V|NTREF Internal ADC reference voltage ADC reference is selected 2.53 5 2.54 \
Internal reference short circuit V(ADC_REF)= AGND1, internal reference enabled
ISHRTINTREF)  jimit via I12C 6 mA
ADC internal reference ppm/°
VREF(ORIFT) temperature drift 50 100} "
| ADC Internal reference Measured at OUT pin (internal reference) or 20 A
Q(ADC) quiescent current ADC_REF pin (external reference) H
00 0
ADC channel 2 bias current, set via 01 10
| ANLG?2 pin internal pullup I2C register ADC_WAIT bits 0 0 HA
(ANLG2) current source (ADC_CH2I_D1_1, ADC_CH2I _D2)
11 60
Total accuracy, relative to selected value —-25% 25%
15
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ELECTRICAL CHARACTERISTICS

— ADC (continued)

Over recommended operating conditions (typical values at T; = 25°C), V(ADC_REF) =2.535v if external reference voltage is
used,application circuit as in (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
V(OUT) — 1.2
, | 500 kQ WA
ADC channel 1 bias current, set via
ANLG1 p|n internal pu”up 12C register ADC_WAIT bits 01 10
lanLe) current source (BATIDI_D1, BATIDI _D2) 10 50
11 60
Total accuracy 10% 10%
INTERNAL REFERENCE POWER CONSUMPTION
PDacTive Power dissipation Conversion active 2.3 mw
PDarMED Power dissipation Not converting 0.43 mw
TRIGGER TIMING CHARACTERISTICS
tDELAY(TRG) Trigger delay time accuracy Time range, set via I12C register ADC_DELAY 0 750 | pS
Relative to typical value set via I2C —-20% 20%
twAIT(TRG) Trigger wait time accuracy Time range, set via I12C register ADC_WAIT 0 20.48| mS
Relative to typical value set via I2C —-20% 20%
ELECTRICAL CHARACTERISTICS — LED AND PWM DRIVERS
Over recommended operating conditions (typical values at T, = 25°C), application circuit as in (unless otherwise
noted)
PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
SM3 BOOST CONVERTER, WHITE LED CONSTANT-CURRENT DRIVER
Vvin(sm3) Input Voltage range V(OUT) =3.3V 3 4.7 \%
Vovps Output overvoltage trip OVP detected at V(SM3) > Voyps 26.5 29 30 \%
Viys(ovp3) Output overvoltage hysteresis | OVP not detected at V(SM3) < Voypz — Viysoves) 1.8 \%
VsM3rer LED current sense threshold LED current below regulation point at 244 252 260| mv
V(FB3) < Vsmsrer
V(SM3REF)
i IO(SMB) = Ri 0.5 25 mA
losm) LED current Current range, Vin = 3.3V, FB3
Total accuracy, losmz) = 10mA -10% 10%
DSMSSW =0% to 996%, set
Dsmasw LED switch duty cycle Duty cycle range via I12C, 256 steps 0.4% --
minimum step
LED switch duty cycle pattern | 256 pulses within repetition | SM3_LF_OSC =0 122
frep_sma repetition rate rate time = Hz
SM3_LF_0OSC=1 183
LED switch MOSFET _ . _
RDSON(SM3SW)  opr-resistance V(OUT) = 3.6 V; I(SM3SW) = 20 mA 1 2| @
I kG(sM3sw) LED switch MOSFET leakage 1 HA
Power stage MOSFET _ . —
Rpson(L3) on-resistance V(OUT) = 3.6 V; I(L3) = 200 mA 300 600| mQ
I ka(La) Power stage MOSFET leakage 1 HA
hiax(L3) power stage MOSFET current | 3y < v(oum) <4.7v 400 500  600| mA
PWM DRIVER, PWM OPEN DRAIN OUTPUT
VoL ewm) Low level output voltage I(PWM) = 150 mA 0.5 \%
Set via 12C, f =
Frequency range | WM Hz
fowm PWM driver frequency quency rang 0.5/1/1.5/2/3/4.5/7.8/15.6
Total accuracy, relative to selected value - 20% 20%
tRlSE_PWM Rise time PWM Voltage lOL_PWM =150 mA 0.2 1 2.8 HUS
16
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ELECTRICAL CHARACTERISTICS — LED AND PWM DRIVERS (continued)

Over recommended operating conditions (typical values at T, = 25°C), application circuit as in (unless otherwise
noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tFALL_PWM Fall time PWM Voltage IOL_PWM =150 mA 0.2 1 2.8 us
DPWM = 6.25% to 100%,
Dpwm PWM driver duty cycle Duty cycle range set via I2C, -
6.25% minimum step
LED_PWM DRIVER, LED_PWM OPEN DRAIN OUTPUT
DLEDPWM =0% to 996%,
D eppwMm LED_PWM driver duty cycle Duty cycle range set via I12C, 256 steps
0.4% minimum step
¢ LED_PWM driver duty cycle 256 pulses within repetition | SM3_LF_OSC =0 122 Hy
REP(LEDPWM)  pattern repetition rate rate time SM3 LF OSC =1 180
VoLweppwyy — Low level output voltage I(LED_PWM) = 150 mA 0.5 \%
Voneeppwhy — High level output voltage 6 \%
tR|SE_LEDPWM Rise time PWM Voltage IOL_LEDPWM =150 mA 0.2 1 2.8 us
tFALL_LEDPWM Fall time PWM Voltage IOL_LEDPWM =150 mA 0.2 1 2.8 us
RGB DRIVER, RED/GREEN/BLUE OPEN DRAIN OUTPUTS
_ ) trLasHRee) = 110 8 s, set
. . Flashing period range via I1°C, 0.5 s minimum s
trLASH(RGB) Flashing period step, 8 steps
Total accuracy —20% 20%
Set via |2C, tFLASH(ON) =
. Flash on time range, value selectable by 12C 0.1/0.15/0.2/0.25/0.3/0.4/ s
teLASH(ON) Flash on time 0.5/0.6 s
Total accuracy, relative to selected value - 20% 20%
DRGB =0% to 9998%, set
DrgB Duty cycle Duty cycle range, value selectable via 12C via I12C, 3.23% minimum
step
00 = (Driver set to
OFF)
V(RED) = V(GREEN) =
ISINK(RGB) RGB output sink current V(BLUE) = 2V, set via 12C |01 24 56| mA
RGB_ISET1,0 10 4.8 8 11.2
11 7 12 16.6
VoLres) Low level output voltage (P)IL:\Egut low voltage, 8 mA load, RED/GREEN/BLUE 0.3 v
V(RED)=V(GREEN)=V(BLUE) = 4.7 V, all drivers
I kG(RGB) Output off leakage current disabled 1 HA
triSE_RGB Voltage rise time 8-mA load 2 us
traLL RGB Voltage fall time 8-mA load 2.4 us
17
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PIN ASSIGNMENT

N —
o 8 > n = = —
o2 3 m% 5 220
o o
5292322290356
G ENGEEG GG
Lol Ll L u Ll
3 52 51 0 49 48 47 46 45 44 43
BLUE |[ihp—————————————————— — 42823 SM3
SCLK L:!QI | 413 | FB3
SDAT |13 | IAO['.'.'} SM3SW
RTC_OUT L::AI | 398773 L3
SM | &s | Iae:_'_'_’. PGND3
UsB L:!cl Ian'::. LDO1
AC | &z ! | 36L=3 [ LED_PWM
| GROUND PAD [
our |£33s | Iss-_...- VIN_LDOO02
out r:;ql [ saf=o3 |PWM
DO PM | =310l Iaai‘.‘.‘: LDO2
ISET1 [ £=31) Isz-.'_'_'J LDOO
1 :zlzl | arzz3 [ svs N
™R | 2313 Iaol:::] LDO35_REF
DPPM r:M!_ __________________ _1 202223 | VIN_LDO35
6 17 1 19 20 21 23 24 25 27 28
nononDnennnDn
SR N S R I N S N N S NN N
5 Q@ E EZZz Y4 o — Q9O S D
8853258832828
= Zz = b e B
c 2 £ g8z 22
& | <
=

PIN DESCRIPTION, REQUIRED EXTERNAL COMPONENTS

NAME PIN 110 DESCRIPTION EXTERNAL REQUIRED COMPONENTS
(SEE APPLICATION DIAGRAM)
AC 7 | Adapter charge input voltage, connect to | 1-uF (minimum) capacitor to AGND1 pin to minimize
AC_DC adapter positive output terminal | overvoltage transients during AC power hot-plug events.
(dc voltage)
ADC_REF 22 1/0 | ADC internal reference filter or ADC 4.7-pF (minimum) to 10-pF (maximum) capacitor connected to
external reference input AGND?2 pin
AGNDO 16 — | Analog ground connection Connect to analog ground plane
AGND1 48 — | Analog ground pin Connect to analog ground plane
AGND2 25 — | Analog ground pin Connect to analog ground plane
ANLG1 24 I | Analog input to ADC, programmable Can be used to monitor additional system or pack parameters
current source output
ANLG2 23 I | Analog input to ADC, programmable Can be used to monitor additional system or pack parameters
current source output
BAT 17, /0 | Battery power Connect to battery positive terminal. Connect 10-uF capacitor
18 (minimum) from BAT pin to AGND1 pin.
BLUE 1 O | Programmable blue driver, open-drain Connect to BLUE input of RGB LED
output, current sink output when active.
DPPM 14 | Dynamic power path management External resistor from DPPM pin to AGND1 pin sets the DPPM
set-point regulation threshold. 1-nF (minimum) capacitor to from DPPM
to AGNDL1 sets BAT to OUT short-circuit blanking delay when
battery is hot-plugged into system.
FB3 41 /0 | White LED duty cycle switch output, LED | External resistor from FB3 pin to PGND3 pin sets LED peak
current setting current. Connect 100-pF (minimum) filter capacitor to PGND3
pin.
GPIO1 43 /0 | General purpose programmable /0 Example: External Interrupt request to host (INT:HI- LO)
GPIO2 53 /0 | General purpose programmable /0 1/0 Example: Set SM1 and SM2 converters in standby mode
GPIO3 54 /0 | General purpose programmable /0 Example: ADC conversion start trigger
GREEN 56 O | Programmable LED driver, open drain Connect to GREEN input of RGB LED
output, current sink output when active.
18
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PIN ASSIGNMENT (continued)
NAME PIN | I/O DESCRIPTION EXTERNAL REQUIRED COMPONENTS
(SEE APPLICATION DIAGRAM)
HOT_RST 15 1/0 | Hardware reset input, reset generated Connect to an external push-button switch
when connected to ground
INT 19 O | Interruption pin, open-drain output Connect 100-kQ external pullup resistor between INT and OUT
INT pin is LO when interrupt is requested by TPS65800.
ISET1 11 | Current set point when charging in auto External resistor from ISET1 pin to AGND1 pin sets charge
mode with AC selected. Precharge and current value
charge termination set point for all charge
modes
L1 46 O | SM1 synchronous buck converter power | 3.3-pH inductor to SM1 pin
stage output
L2 51 O | SM2 synchronous buck converter power | 3.3-uH inductor to SM2 pin
stage output
L3 39 O | Drain of the integrated boost power stage | 4.7-puH inductor to OUT pin, external Schottky diode to SM3
switch pin
LDOO 32 O | LDOO output, fixed voltage 1-pyF (minimum) capacitor to AGND1
LDO1 37 O | LDO1 output 1-puF (minimum) capacitor to AGND1
LDO2 33 O | LDO2 output 1-puF (minimum) capacitor to AGND1
LDO3 28 O | LDO3 output 2.2-pF (minimum) capacitor to AGND2
LDO4 27 O | LDO4 output 2.2-pF (minimum) capacitor to AGND2
LDO35_REF 30 | Linear regulators LDO3-5 reference filter | 100-nF capacitor to AGND2
LDO5 26 O | LDOS5 output 2.2-pF (minimum) capacitor to AGND2
LDO_PM 10 O | General-purpose LDO output 1-pF (minimum) capacitor to AGND1 pin
LED_PWM 36 O | PWM driver output, open-drain Can be used to drive a keyboard backlight LED
ouT 8,9 O | Power path output. Connect to system 10-puF capacitor to AGNDL1 pin
main power rail (system power bus)
PGND1 45 — | SM1 synchronous buck converter power | Connect to power ground plane
ground
PGND2 52 — | SM1 synchronous buck converter power | Connect to power ground plane
ground
PGND3 38 — | White LED driver power ground input. Connect to a power ground plane
PWM 34 O | PWM driver output, open-drain Can be used to drive a vibrator or other external functions
RED 55 O | Programmable LED driver, open drain Connect to RED input of RGB LED
output, current sink output when active.
RESPWRON 21 O | System reset, open-drain output 100-kQ external pullup resistor to OUT. RESPWRON pin is LO
when TPS65800 is resetting the system.
RTC_OUT 4 O | Low-leakage LDO output. Can be 1-uF (minimum) capacitor to AGND1 pin or supercapacitor
connected to a super-capacitor or
secondary cell, if used as a RTC backup
output.
SCLK [ I2C interface clock line 2-kQ pullup resistor to OUT pin
SDAT I/0 | I2C interface data line 2-kQ pullup resistor to OUT pin
SIM O | General-purpose LDO output 1-pF (minimum) capacitor to AGNDL1 pin
SM1 44 | SM1 synchronous buck converter output | LC filter: 10-puF capacitor to PGND1 pin
voltage sense
SM2 49 | SM2 synchronous buck converter output | LC filter: 10-puF capacitor to PGND2 pin
voltage sense
SM3 42 | White LED driver output overvoltage Connect 1-pF capacitor to PGND3 pin. Connect SM3 pin to
detection the positive side of white LED ladder.
SM3SW 40 | Integrated white LED duty cycle switch Connect to negative side of external LED ladder
input
SYS_IN 31 [ System power bus low-voltage detection | External resistive divider sets minimum system operational
voltage. TPS65800 enters sleep mode when voltage below
minimum system voltage threshold is detected. 1 nF filter
capacitor to AGND1 recommended.
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PIN ASSIGNMENT (continued)
NAME PIN | I/O DESCRIPTION EXTERNAL REQUIRED COMPONENTS
(SEE APPLICATION DIAGRAM)

TMR 13 [ Charge safety timer program input External resistor from TMR pin to AGND1 pin sets the charge
safety timer time-out value.

TRSTPWON 20 | System reset pulse duration setting 100-nF (minimum) capacitor to AGND1. External capacitor
from TRSTPWON pin to AGNDL1 pin sets RESPWRON pulse
duration

TS 12 /0 | Temperature sense input, current source | Connect to battery pack thermistor to sense battery pack

output temperature

USB 6 | USB charge input voltage, connect to 1-pF (minimum) capacitor to AGND1 pin, to minimize

USB port positive power output overvoltage transients during USB power hot-plug events.
VIN_LDO35 29 — |Inputto LDOs 3to 5 1-pF (minimum) decoupling capacitor to AGND2
VIN_LDOO02 35 — | Positive supply input for LDOO, LDO1, 1-pF (minimum) decoupling capacitor to AGND1
LDO2

VIN_SM1 47 — | SM1 synchronous buck converter positive | 10-uF capacitor to PGND1 pin
supply input

VIN_SM2 50 — | SM2 synchronous buck converter positive | 10-uF capacitor to PGND2 pin
supply input

Exposed 57 — | There is an internal electrical connection between the exposed thermal pad and AGNDn pins of the IC.

thermal pad The exposed thermal pad must be connected to the same potential as the AGNDL1 pin on the printed

circuit board. Do not use the thermal pad as the primary ground input for the IC. AGNDn pins must be
connected to a clean ground plane at all times.
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APPLICATION DIAGRAM

AC_DC
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OUTPUT
+ 0 =
- 55 8
? 523 55
3 £2<52
GND =785
usB 27159
POWER ol |o -
+
C1,10uF| C26 | 22uF \
7 |AC 1t
-9 2100 L TPS65800 out s {f SYSTEM
il He 3 290 6 lusB ouT[9 Re POWER
.2U ET
GND 4 Superch 5isim ISETA[17 BUS
vl > ) —pT 4 |[RTC_OUT 02§4F 1K
vout C5, 1uF -22u c25
— —H——— BAT|17| }71 ouF? Battery
1uF
€6y 1“F | @5 VIN_LDOO02 BAT|18
$ €7, 1u 10]LDO_PM Ts[12 . v -
C8,| 4.7uF MR E . ‘
A1 || 4Ty 32)L.p00 TMR[13 .y 74K
€9 4.7uF 37]LDO1 DPPM[1A— 3 -
C10, 4.7uF N7
== 33/LD02 cz3'amF At GND
48/ AGND1 VIN_SM1/47
J - L1/46) LSt Vsm1
VLbo4 O
VLDO3 c11 H ;:FF 29 VIN_LDO35 S 3.3uH 1%21;: :czz
. u
€12 01u 30/LDO35_REF PGNDI[45 10uF e
C13H 2.2uF 28/ LD03 <pq I—'—I
C14 | 2.2uF VIN_SM250 LSh2
c15 I 27|LDo4 12|51 — Vsm2
2.2uF
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c 15| HOT_RST SHSWikD P2=
A2 TrsTPWoN|| 0.1uF 20 3SW |40
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D1 A AAN l c28
SM3
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c27 P3
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PWM[34 EXTERNAL
LED_PWM36 PERIPHERALS
RED[55 :
= 3 *
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3|GPI02 BLUE| 1 g
GPIO3 PWRGND AGNDO [16] <GB LED
[57]
N
$A1 A0
NOTES:
— RESET 1) RESISTOR VALUES IN OHMS
2) THE FOLLOWING PARAMETERS ARE PROGRAMMED :
ADC 12C —ALARM
EXTERNAL CONFIGURABLE EXTERNAL HOST - Rrur =49.9K: 6 HOUR CHARGE SAFETY TIMER,
5 30 MIN PRE-CHARGE SAFETY TIMER
ANALOG GPIO’S DATA - Reer=1K: 1A CHARGE CURRENT (NO SCALING, INPUT LIMIT=2.5A),
INPUTS 100mA TERMINATION AND PRE -CHARGE CURRENTS
CLOCK -Rres=10 OHMS: 25mA WHITE LED CURRENT

=Crrstpwon =100nF : 100mSEC RESET PULSE WIDTH
-Roreu=37.4K: V ppru)=4.3V

= = = 3) THE CAPACITOR VALUES SHOWN IN THE APPLICATION DIAGRAM
A1A2 A3 P1P2 MAY BE LARGER THAN THE MINIMUM REQUIRED VALUES INDICATED
GND P3 IN THE PIN DESCRIPITON TABLE
4) THE VALUES SHOWN IN THE APPLICATION DIAGRAM MATCH THE
COMPONENT VALUES USED IN THE HPA 129 EVM, SEE DESIGN NOTES
SECTION FOR COMPONENT SELECTION DETAILS

Figure 3. TPS65800 Application Diagram, Recommended External Components
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TYPICAL CHARACTERISTICS — POWER PATH MANAGEMENT
Measured with application circuit shown in Eigure 3, unless otherwise noted
SWITCHING FROM AC TO BATTERY SWITCHING FROM USB TO BATTERY
ON AC REMOVAL ON AC REMOVAL
100kS/s 354 Acgs Stop ] 1()()k5/5[ 28 Acqs ]
AC=5YV USB=5V,
BAT=33V BAT =33V
IgaT X IBaT
Vac
Fofed oot ook “- Fdey
n e
e mas—— = =
S 'VBATé : Vour
VBar
gn; fggg a M 500M5 X 131mA Em g;ggg x M 500us T 121mA
Figure 4. Figure 5.

22 bubmit Documentation FeedbacH


http://focus.ti.com/docs/prod/folders/print/tps65800.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVS606C&partnum=TPS65800

*i,‘ TEXAS

[(PS65800

INSTRUMENTS
www.ti.com
SLVS606C—SEPTEMBER 2005—REVISED FEBRUARY 2007
TYPICAL CHARACTERISTICS — LINEAR REGULATORSDO, 1, 2
Measured with application circuit shown in Eigure 3, unless otherwise noted
LOAD REGULATION LINE REGULATION
Vs Vs
JUNCTION TEMPERATURE JUNCTION TEMPERATURE
-0.500 T T T 025
VIN_LDOO02 = 3.65 V,
N Load = 10 mAto 150 mA, __|
-0.580 \ Co(LDO02) = 1 uF o2 — |
N N
o 0600 \ <
s N & o015
= -0.650 2
3 AN 3
> NGO g
€ -0.700 & o
3 N g
S N\
-0.750
N 0.05 VIN_LDO02 =38V t0 4.7V, —
\ Load = 10 mA,
-0.800 AN Co(LDO02) = 1 pF
0850 N 0 | \ \
0 20 40 60 80 100 120 140 20 40 60 80 100 120 140
T, - Junction Temperature - °C T, - Junction Temperature - °C
Figure 6. Figure 7.
OUTPUT VOLTAGE DROPOUT VOLTAGE
Vs Vs
JUNCTION TEMPERATURE JUNCTION TEMPERATURE
35 140 i i i
‘ VIN_LDO 02 =33V,
LDO 0 130 | Load = 150 mA, Cq pogg) = 1 HF %
3 /
> 3 120
® . /
= 25 o /
s VIN_LDO 02 = 3.65 V, Load = 10 mA, 2 o
2 Vowpoo) =33V, Vorpo1,2) = 1225V > P
= =]
3 2 g 100
: 3
d LDO 1 S
15 \ LbO2 /
& \, 80 ——
1 70
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140

T, - Junction Temperature - °C

Figure 8.

T, - Junction Temperature - °C

Figure 9.
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TYPICAL CHARACTERISTICS — LINEAR REGULATORS 3,4, 5
Measured with application circuit shown in Eigure 3, unless otherwise noted
LOAD REGULATION LINE REGULATION
Vs Vs
JUNCTION TEMPERATURE JUNCTION TEMPERATURE
-0.5 i i T -0.010 ‘ ‘ ‘
0.55 VIN_LDO 35=3V, ] VIN_LDO 35=3.3 V1047V,
- Load = 10 mA to 150 mA, -0.011 Load = 100 mA, —
06 Copoas) =1 uF [ Co(LDO 35)= 1 uF
= -0.012
+ -0.65 ES
g £ 0013
£ -0.70 S
3 N k-
& 075 & 0014
° (4
§ -0.80 E -0.015
-0.85 \
-0.016
-0.90
0.95 \ -0.017
N
-1 -0.018
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
T, - Junction Temperature - °C T, - Junction Temperature - °C
Figure 10. Figure 11.
OUTPUT VOLTAGE DROPOUT VOLTAGE
Vs Vs
JUNCTION TEMPERATURE JUNCTION TEMPERATURE
1.2325 T T T 140 T T
VIN_LDO35 = 4.7 V, VIN_LDO35 = 3.3V, _
1.232 [~ Load = 10 mA, Load = 150 mA,
Vo (LDO35) = 1.228 V, / 130 | -ColtDO3%) = 14F /
s 12315 Co(LDO35) =1 uF /
®
2 1231
£ / z 120 /
S 0 /
5 12305 / H
£ //\ o /
° 1.23 a 10 7
o
>
1.2295 /
/ 100 %
1.229 V4 /
1.2285 90
0 20 40 60 B0 100 420 140 0 20 40 60 80 100 120 140
T, - Junction Temperature - °C T, - Junction Temperature - °C
Figure 12. Figure 13.
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Efficiency - %

TYPICAL CHARACTERISTICS — SM1 AND SM2 BUCK CONVERTERS
Measured with application circuit shown in Eigure 3, unless otherwise noted

EFFICIENCY IN AUTOMATIC
PWM/PFM MODE

92

920

88

/ ’__\\

86

84

82

80

78

VO (SM2)= 1.8V,

I VIN_SM2 =46V,
/ L=3.3puH.

76

Co(SM2) = 10 uF

0 0.1 0.2 0.3 0.4 0.5 0.6

lp - Output Current - A

Figure 14.

PFM OPERATION
Run: I.OOMS/? Sample

AC=5V,

VIN_SM2 =46V,

Vo(SM2=1.8V
23.2mv

Io(SM2)

@Kl 20.0miiv

_L=33mF, .
Co(SM2) = 10 uF

4.0mvy

0.7

Figure 16.

Efficiency - %

PWM MODE
EFFICIENCY
vsOUTPUT CURRENT
100
0 /_ ——
/ ~
80
of
60 I
50
40
30
VIN_SM1 =4V,
20 Vo(SM1)=1.24V, |
L=3.3 uH,
10 Co(SM1)=10pF ]
0 \ |
0 0.1 0.2 0.3 0.4 0.5 0.6

lp - Output Current - A
Figure 15.

PFM LOW RIPPLE OPERATION

Run: 2.50MS/s  Sample
LT 1

AC=5V, :
L. VIN.SM2=46V, . B T e P
Vo(SM2=1.8V Pk e

Io(SM2)
L..L=33mF, ... el
Co(SM2) = 10 uF
10.0mvAgy M40.0us ChisS  3.8my
Figure 17.
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TYPICAL CHARACTERISTICS — DRIVERS
Measured with application circuit shown in Eigure 3, unless otherwise noted
LINE TRANSIENT LOAD TRANSIENT
L s
@: 110mA
e €1 Pk—Pk
29.1mv
L VO_SM2 £ €3 Max
AC=5V, 580mA
VIN_SM2 =4V,
V(SM2) = 1.8V, n
il - C1H
AC =5V, VIN_SM2 = 3 V(DC) + 1 V (AC), o) 2 Ocm(:h‘; )6°°1g‘A'F 18063V
- - =3. , Col = 1F,
Vo(SM2) = 1.8V, Io(SM2) = 100 mA, lo(SM2) L3348 Gl ;
L =3.3 uF, Co(SM1) =10 uF, sz CH3 =15(SM2) 1 Min
VIN_SM2, CH2 = V(SM2) - - 1.7882 v

Figure 18.

TRANSIENT - SM1 STARTUP

| ac=5v,
| VIN_SM2isM2 =4V, SM1 Voltage
| VoBM2) =138V, e
| 15(SM2) = 600 mA, F

L=3.3 uF, o [
| cosmi)=10pF ' A

A i

b

SM1 Current

TRT 300V & Wi Sonms M 23h@s CRT T SI0my

Figure 20.

£ High
GTOnA

19 Awiy 2005
T1r-2R: 10

Chi T0.0mv &
500mA

Figure 19.

TRANSIENT - SM2 STARTUP

M 90015 Ch3 N 300MA 31 Aug 2005

14:17:10

TR 500wV & EIE S00mA

1.8 Horz

Ch2 Zoom: | 0N Vert

TM200ps CRT T

SM2 Voltage

AC=5V,
VIN_SM2/SM2 = 4V,
Vo(SM2) =18V,
Io(SM2) = 600 mA,
L=3.3uF,

Co(SM1) = 10 F

SM2 Current

Figure 21.

+

C2 Max
ST0mA

TH0mV

I8 Aug 2005
144600
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TYPICAL CHARACTERISTICS — DRIVERS (continued)
Measured with application circuit shown in Eigure 3, unless otherwise noted

SM3 LED CURRENT

SM3 WHITE LED DRIVER VS
SOFT START PWM DUTY CYCLE
ELOTER 5Nl S?'q. FREKESS | oM RUN: S.00MSSE Sample
[ ] .
|
[ ] il i
i [ | |
L3 | L3 |
B i 4 ol e i
T 1 |
BAT =4V,
DC = 0% ! . a3 ‘
L3 =4.7 uF, - ’ P e <= E A T G S S YRS T e T e s
Co(SM3) = 10 yF, BAT =4V, DC = 0%
CH1=L3, | L3 = 4.7 uF, Co(SM3) = 10 uF,
CH4 = SM3 CH1 =3, CH4 = SM3 |
i |
M3 | ¥ 5
Chi ToEY ™ T M doeps (T ROV 2 sep 200% TR 0.0V M0 0us ChT & 50V 13 5ep 2003
10 a0 911 2:47
Figure 22. Figure 23.
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SERIAL INTERFACE

Overview

The TPS65800 is compatible with a host-controlled environment, with internal parameters and status information
accessible via an I1°C interface. An I2C communication port provides a simple way for an I°C compatible host to
access system status information and reset fault modes, functioning as a SLAVE port enabling 1°C compatible
hosts to WRITE to or to READ from internal registers. The TPS65800 I°C port is a 2-wire bidirectional interface
using SCL (clock) and SDA (data) pins; the SDA pin is open drain and requires an external pullup. The 1°C is
designed to operate at SCL frequencies up to 400 kHz. The standard 8 bit command is supported, the CMD part
of the sequence is the 8 bit register address to READ from or to WRITE to.

Register Default Values

The internal TPS65800 registers are loaded during the initial power-up from an internal, non-volatile memory
bank. The power-up default values are described in the sections detailing the registers functionality.

The register contents remain intact as long as OUT pin voltage remains above the internal UVLO threshold,
Vyuvio When the OUT pin voltage falls below the VUVLO threshold all register bits are reset to the internal power
up default.

I2C Address

The 12C specification contains several global addresses, which the slaves on the bus are required to respond to.
The TPS65800 only responds (ACK) to addresses 0x90 and 0x91 and does not respond (NACK) to any other
address.

Table 1. TPS65800 I12C Read/Write Address

BYTE BIT
MSB 6 5 4 3 2 1 LSB
TPS65800 12C WRITE ADDRESS 1 0 0 1 0 0 0 0
TPS65800 12C READ ADDRESS 1 0 0 1 0 0 0 1
1/0 DATA BUS B7 B6 BS B4 B3 B2 B1 BO

Incremental Read

The TPS65800 does not support incremental read operations. Each register must be accessed in a single read
operation.

I°C Bus Release
The TPS65800 I°C engine does not create START or STOP states on the I°C bus during normal operation.

Sleep Mode Operation

When the sleep mode is set SDAT is held LO by the TPS65800. The overall system operation is not affected, as
in sleep mode all TPS65800 integrated supplies are disabled and no power is available for any external devices
connected to the TPS65800 SDAT pin. When sleep mode ends the SDAT pin is released before the TPS65800
integrated regulated supplies are enabled. See section on System Sequencing and TPS65800 Operating Modeq
for additional details on sleep mode operation.

I2C Bus Error Recovery

The I12C bus specification does not define a method to be used when recovering from a host side bus error.
During a read operation, the SDA pin can be left in a LO state if the host has not sent enough SCL pulses to
complete a transaction (i.e., host side bus error). The TPS65800 clears any SDA LO condition if 10 SCL pulses
are sent by the host, enabling recovery from host side bus error events.

I2C Communication Protocol
The following conventions are used when describing the communication protocol:
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Table 2. I°C Naming Conventions Used
CONDITION CODE
START sent from host S
STOP sent from host P
TPS65800 I2C slave address sent from host, bus direction set from host to TPS65800 (WRITE) hAO
TPS65800 register address sent from TPS65800, bus direction is from TPS65800 to host (READ) hA1
Non-valid 12C slave address sent from host hA_N
Valid TPS65800 register address sent from host HCMD
Non-valid TPS65800 register address sent from host HCMD_N
1/0 data byte (8 bits) sent from host to TPS65800 hDATA
1/0 data byte (8 bits) sent from TPS65800 to host bgDATA
Acknowledge (ACK) from host hA
Not acknowledge (NACK) from host hN
Acknowledge (ACK) from TPS65800 bgA
Not acknowledge (NACK) from TPS65800 bgN

STOP
CONDITION
(P)

START
CONDITION
)

BIT7
MSB | BIT6 |

BITO
LsB

ACKNOWLELGE, STOP
(hAorquEI ECO'(“F?TO

STOP
CONDITION
(P

START
COV\I([SJI)TIONl Sl | BIT6 |

DATA

— CHANGE
ALLOWED

SCL

CONDITION CONDITION Bl BIT6

B\T 0 CKNOWLEDG NDITI N
(hN or bgN) CO o

SDA

DATALINE /

Figure 24. I12C operation waveforms

! scL
STABLE
SDA

For normal data transfers, SDA is allowed to change only when SCL is low, and one clock pulse is used per bit
of data. The SDA line must remain stable whenever the SCL line is high, as SDA changes when SCL is high are
reserved for indicating the start and stop conditions. Each data transfer is initiated with a start condition and

terminated with a stop condition.

When addressed, the TPS65800 device generates an acknowledge bit after the reception of each byte by
pulling the SDA line Low. The master device (microprocessor) must generate an extra clock pulse that is
associated with the acknowledge bit. After the acknowledge/not acknowledge bit the TPS65800 leaves the data

line high, enabling a STOP condition generation.

I°C Read and Write Operations

The TPS65800 supports the standard 1°C one byte Write. The basic I°C read protocol has the following steps:

* Host sends a start and sets TPS65800 I2C slave address in write mode.

+  TPS65800 ACKs that this is a valid 1°C address and that the bus is configured for write.

¢ Host sends TPS65800 register address.

¢ TPS65800 ACKs that this is a valid register and stores the register address to be read.
» Host sends a repeated start and TPS65800 I1°C slave address, reconfiguring the bus for read.

« TPS65800 ACKs that this is a valid address and that bus is reconfigured.
e Busis in read mode, TPS65800 starts sending data from selected register.
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The I12C write protocol is similar to the read, without the need for a repeated start and bus being set in write
mode. In a WRITE it is not necessary to end each 1 byte WRITE command with a STOP, a START has the
same effect (repeated start).

e [ AL AU B AUHLHE FHDT

SDAT} A6 |- | Ao |RiwW | Ack R7 |- | Ro |Ack| Y| a6 |. | Ao |Rw|Ack| D7 |.. | DO | Ack +_
0 0 . 0 1 0 Slave Master Drives
Register X
Start | Slave Address | | Address | | | Slave Address Drives | ACK and Stop
the Data P

|<— hA0 —Plqul -+ hCMD—blqul ? |<— hA1 —» qur_quATA_ﬂ hA

Repeated Start, can be replaced by a
STOP and START

e B AU LIS LU0

SDAT} A6 | A5 |A4.. A0 |RMW | ack R7 | R6 | R5 [~ RO| Ack D7 | D6 [D5|-- DO|Ack |_
0 0 Register Host Sends 0
Slave Address | | Address | | | Data | |

Start «— hAO —PI bgA |<— hCMD _>I qul |<— hDATA—PI qul P

Figure 25. I1°C read and write operations

The host can complete a READ or a WRITE sequence with either a STOP or a START.

Valid Write Sequences

The TPS65800 always ACKs its own address. If the CMD points to an allowable READ or WRITE address, bq
writes the address into its RAM address register and sends an ACK. If the CMD points to a non-allowed
address, bg does NOT write the address into its RAM address register and sends an NACK.

s hAO bgA
s hAO bgA hCMD bgA
s hAOQ bgA hCMD_N bgN

One Byte Write

The data is written to the addressed register when the bq ACK ending the one byte write sequence is received.
The host can cancel a WRITE by sending a STOP or START before the trailing edge of the bgq ACK clock pulse.

S hAQ bgA hCMD bgA hDATA bgA

30 Submit Documentaiion FeedbacK


http://focus.ti.com/docs/prod/folders/print/tps65800.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVS606C&partnum=TPS65800

¥ Texas [TPS65800
INSTRUMENTS

www.ti.com
SLVS606C—SEPTEMBER 2005—REVISED FEBRUARY 2007

Valid Read Sequences
The TPS65800 always ACKs its own address.

S hAl bgA

Upon receiving hA1, TPS65800 starts at wherever the RAM address register is pointing. The START and the
STOP both act as priority interrupts. If the host has been interrupted and is not sure where it left off it can send a
STOP and reset the TPS65800 state machine to the WAIT state; once in WAIT state, the TPS65800 ignores all
activity on the SCL and SDA lines until it receives a START. A repeated START and START in the I°C
specification are both treated as a START.

S hAO bgA hCMD bgA P
S hAO bgA hCMD bgA S hAl bgA bgDATA hN P
S hA1 bgA bgDATA hN P
Non-Valid Sequences
Incremental read sequences
S | hAl | bgA | bgDATA hA = bgDATA | hA | bgDATA | hA  bgDATA | hA bgDATA _ hA P

START and non-hAO or non-hAl Address
A START followed by an address which is not bgAO or bgAl is NACKed.

S hA_N bgN

Attempt to Specify Non-Allowed READ Address

If the CMD points to a non-allowed READ address (reserved registers), bg sends a NACK back to the host, and
it does not load the address in the RAM address register. Note that TPS65800 NACKS whether a stop is sent or
not.

s hAO bgA hCMD_N bgN P
s hAO bgA hCMD_N bgN

Attempt to Specify Non-Allowed WRITE Address

If the host attempts to WRITE to a READ-ONLY or non-accessible address TPS65800 ACKS the CMD
containing the allowed READ address, loads the address into the address register and NACKS after the host
sends the next data byte. After issuing the NACK TPS65800 returns to WAIT state. A subsequent hA1 READ
could read this address.

S hAO | bgA hCMD bgA hDATA bN

bubmit Documentation Feedback 31


http://focus.ti.com/docs/prod/folders/print/tps65800.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVS606C&partnum=TPS65800

[PS65800

{if TEXAS

INSTRUMENTS
www.ti.com

SLVS606C—SEPTEMBER 2005—-REVISED FEBRUARY 2007
TPS65800 INTERNAL REGISTER MAP

hex NAME DESCRIPTION ADDITIONAL

DETAILS

0 RESERVED_01 RESERVED FACTORY ONLY

1 RESERVED_02 RESERVED FACTORY ONLY

2 PGOOD Output voltage status for linear regulators and dc/dc buck converters

3 INTMASK1 Interrupt request masking settings

4 INTMASK?2 Interrupt request masking settings

5 INT_ACK1 Masked interrupt request register, latched

6 INT_ACK2 Masked interrupt request register, latched

7 PGOODFAULT_MASK System Reset masking settings

8 SOFT_RESET Generates a software reset

9 CHG_CONFIG Battery charger configuration

A CHG_STAT Battery charger status

B EN_LDO Linear regulator ON/OFF control

C LDO12 LDO1 and LDO2 output voltage setting

D LDO3 LDO3 output voltage settings

E LDO4 LDO4 output voltage settings

F LDO5 LDO5 output voltage settings

10 SM1_SET1 SM1 Buck converter ON/OFF control and output voltage setting, normal mode

11 SM1_SET2 SM1 Buck converter configuration

12 SM1_STANDBY SM1 Buck converter standby mode ON/OFF and standby output voltage setting

13 SM2_SET1 SM2 Buck converter ON/OFF control and output voltage setting, normal mode

14 SM2_SET2 SM2 Buck converter configuration

15 SM2_STANDBY SM2 Buck converter standby mode ON/OFF and standby output voltage setting

16 SM3_SET SM3 White LED driver ON/OFF control and settings

17 RGB_FLASH Overall RGB driver timing settings

18 RGB_RED RGB driver: RED duty cycle and output current setting

19 RGB_GREEN RGB driver: GREEN duty cycle and output current setting

1A RGB_BLUE RGB driver: BLUE duty cycle and output current setting

1B GPIO12 GPIO1 and GPIO2 configuration

1C GPIO3 GPI102 and GPIO3 configuration, battery charge voltage selection

1D PWM PWM output configuration

1E ADC_SET ADC On/OFF control, ADC configuration

1F ADC reading_hi ADC data output

20 ADC reading_lo ADC data output

21 DHILIM1 ADC Maximum threshold setting

22 DHILIM2 ADC Maximum threshold setting

23 DLOLIM1 ADC Minimum threshold setting

24 DLOLIM2 ADC Minimum threshold setting

25 ADC_DELAY ADC configuration: conversion delay

26 ADC_WAIT ADC configuration: wait and repeat operation

27 LED_PWM LED_PWM configuration

2E RESERVED_03 RESERVED FACTORY ONLY
32
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