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CSPM3001
Highly Integrated PMIC with Battery Management

Battery management Functions

- PWM charger for a single cell Li ion battery
CC/CV charging with max charging current of 2A
Automatic identification of input source to set

Programmable step down switch mode DC-DC
converters

3 DCDC step-down voltage regulators

Wide Input Supply Range — 2.7V to 5.5V

Automatic PFM/PWM mode transition for high
efficiency across loads

Supports DVS (Dynamic Voltage Scaling)

Up to 3 MHz switching frequency to reduce the
external component form factor

+ 3% Total DC Voltage accuracy

Very good transient performance — 1A step nfs 1
SMPS1: DVS enabled output voltage range of 0.4V —
1.7V with max load current of 2.5A.

SMPS2: DVS enabled output voltage range of 0.4V —
1.7V with max load of 2A.

SMPS4: Supports an output voltage range of 1.2V —
1.85V/ 2.5V/ 3.3V with a max load of 1.5A. Output
can be programmed in steps of 25 mV.

Programmable LDOs

8 LDOs
Wide input voltage range of 2.7V — 5.5V
Very good accuracy and transient performance
Very high PSRR
One Low Noise LDO:
One 1.2V - 3.3V output, 350 mA
One 0.6V-1.8V output, 350 mA
One 0.6V-1.8V output, 50 mA
Three 1.2V-3.3V output, 350mA
One 1.2V-3.3V output, 50mA for PMIC core supply
One always on LDO with 1.2V-2.5V output, 20 mA-
only for internal use

Step-up switch mode DC_DC converters

Two DC-DC step up converters
One 5V output DC-DC with max load of 700mA
One 6V-25V output 180 mA boost for driving
WLEDs

Dlsplay Support Functions

Supports up to 180mA of total current to power the
WLED string array and can support up to 5 diodes in
series.

Supports both analog dimming as well as PWM
dimming

appropriate current limits in the input path

Supports 2A for adapter and variable current limits for
USB depending on the port type.

Input power path management to ensure power from
an external source even if battery is absent.

Input path and battery under-voltage/overvoltage
detection

Battery thermal monitoring

Battery voltage and current monitoring

On chip Coulomb counter to help calculate state-of-
charge

One backup battery charger

Protection against shorted battery and open battery
conditions.

Protection against reverse current through battery and
Adapter/USB.

Interface support Functions

12C protocol for bus interface
Has a high speed two wire interface for DVS
Two bits of GPIO

System support Functions

Interrupt controller

All supply rails’ power good monitoring

All supply rails support software on/off functions
Software reset

External power button controlled on/off
Auto-boot options

Programmable power up sequencing

Real —time counter

12 bit ADC

Tablet PCs

Portable media players
Portable navigation devices
Paint of Sales terminal
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Figure 3-1: CSPM3001 Pin Diagram
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Pin# Label Type Description

; gzg Ground

i xgg:gmggi SMPS Power SMPS1 Power supply

5 LX _SMPS4 SMPS Output SMPS4 Switch output

6 VDD_SMPS4 SMPS Power SMPS4 Power supply

7 USBSUSPND Digital Input Suspend mode signal for VINUSB

8 SMPS4 _FB Analog Input SMPS4 Feedback signal

9 VDDIO Power Digital I/O supply

10 GPIO1 Digital Output General Purpose Digital Output-1

11 I2C_CLK_DVS Digital input I2C CLK for the DVS channel

12 I2C_DATA DVS Digital /0 12C Data for the DVS Channel

13 2C_CLK Digital input 12C Interface CLK

14 I2C_DATA Digital /0 12C Interface Data

15 GPIO0 Digital Output General Purpose Digital Output-0

16 VDD_SMPS2 SMPS Power SMPS2 Power supply

17 VDD_SMPS2 SMPS Power SMPS2 Power supply

18 DP DM CONNECTB Power Signal to control the switch connecting DP,DM to

- - processor

19 LX _SMPS2 SMPS Output SMPS2 Switch output

20 LX _SMPS2 SMPS Output SMPS2 Switch output

21 SLEEP Digital Input SLEEP mode signal

22 SMPS2_FB Analog Input SMPS2 Feedback signal

23 INTR Digital Output Interrupt signal

24 CLK32KOUT Digital Output 32K clock output

25 RESETN Digital Output RESET signal for the processor

26 WLED3 Analog Input WLED3 Current Sink DAC node

27 WLED2 Analog Input WLED2 Current Sink DAC Node

28 WLED1 Analog Input WLED1 Current Sink DAC Node

29 VGATE_WLED Digital Output WLED Boost External N-Featd Drive Output

30 FB_WLED Analog Input WLED Boost Feedback node

31 VSENSE_WLED Analog Input WLED Boost NFET Current senskeno

32 VINQ Power Power supply for control circuitry

33 CHARGER_SENSE Analog Input Charger sense resistor

34 VDDRTC Power Power supply for RTC logic

35 NTC Analog Input NTC node for Battery temperature sensing

36 XIN_CLKIN Analog Input Xtall for XTALOSC

37 XOUT Analog Input Xtal2 for XTALOSC

. ONKEY function input signal. It has debounce time

38 ONKEY Analog input of 6Sec to shutdown PMIC.

39 USB_DM Analog Input DM signal for VINUSB. It is BC1.2ropatible

40 VCOIN Power Supply powered by Coin-cell.

41 USB_DP Analog Input DP signal for VINUSB. It is BC1.2ngatible

42 VOUT_LDO4 Power Output LDO4 Output voltage

43 VOUT_LDO6C Power Output LDO6C Output voltage

44 VDD _LDO346C Power Input Power supply for LDO3, LDO4 & LDO6C

45 VOUT_LDO3 Power Output LDO3 Output voltage

2673 xgig:szg:g SMPS Power VSYS powered supply for Charger

jg ti:gng SMPS Output Battery charger switch output

50 GND Ground

51 VOUT_LDO5 Power Output LDO5 Output voltage

52 VOUT_LDO6A Power Output LDOG6A Output voltage

53 VDD LDO56AB Power Input Power supply for LDO5, LDO6A & 0OBB

CIREL SYSTEMS



f~ CIREL

Revision 1.0

CSPM3001 i~
Highly Integrated PMIC with Battery Management ww’ SYSTEMS
54 VOUT_LDO6B Power Output LDO6B Output voltage
55 VINADAPT Power Input Supply powered by 5V adapter/USB
56 VINADAPT
57 VSYSOUT
58 VSYSOUT .
5 VSYSOUT Power Output Primary power supply generated by PMIC
g(l) xgﬁi:m Power Input Supply powered by main battery
62 LX_USB SMPS Output Switch output for USB Boost
63 GND Ground
64 VOUT_USB Power Output USB Boost output voltage
65 OTGISOIN Power Input Power supply for OTG isolatioitgwin USB Boost
66 FB_USB Analog Input USB Boost feedback voltage
67 REF1 Analog Input Reference voltage for Low-noise LDOs
68 CCNODE Analog input Fuel Gauge- Coulomb counter input
69 VSSREF Ground Reference ground
70 VDD LDO12AB Power Input Power supply for LDO1, LDO2A & 02B
71 VOUT_LDO1 Power Output LDO1 output voltage
72 VOUT_LDO2B Power Output LDO2B output voltage
73 SMPS1 FB Analog Input SMPS1 feedback voltage
74 ENABLE Digital Input Enable signal
;g tﬁ:gm:Zgi SMPS Output Switch output for SMPS1
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Over operating junction temperature range (unless othenotse"
VALUE
PARAMETER PINS U'\QT
MIN | TYP | MAX
Voltage VINADAPT -0.3 7 \Y
VBATIN, VDD_SMPS1, VDD_SMPS2, VDD_SMPS4,
SMPS1_BUCK_OK, VDD_LDO12B, VDD_LDO346C,
VDD_LDO56AB and VINQ, VCOINH, VDDIO, FB_USB, GPIOO,
GPIO1, 12C_CLK, [2C_DATA, I2C_CLK_DVS,
I2C_DATA_DVS, DP_DM_CONNECTB, INTR, CLK32KOUT,
Voltage RESETN,VGATE_WLED, VSENSE_WLED, CHARGER_SENSE 03 55 v
g ONKEY, USB_DM, USB_DP, VOUT_LDO4, VOUT_LDOG6C, ) )
VDD_LDO346C, VOUT_LDO3, VSYSIN_CHG, VSYSIN_CHG,
LX_CHG, LX_CHG, VOUT_LDO5, VOUT_LDOG6A,
VDD_LDO56AB, VOUT_LDO6B, VSYSOUT, LX_USB,
VOUT_USB, OTGISOIN, VINQ, VDD_LDO1, VOUT_LDO1,
SLEEP
Voltage VDDRTC, NTC, XIN_CLKIN, XOUT, VREF_LDOLN, CNODE -0.3 2.0 \Y,
Voltage SMPS1_FB, SMPS2_FB, SMPS4_FB -013 38
Voltage FB_WLED, WLED1, WLED2, WLED3 -0.3 30 \Y
Temperature Operating Junction Temperature -40 125 °Cc

(1) Stresses beyond those listed undlesolute Maximum Ratingeay cause permanent damage to the device. Thesees® str
ratings only and functional operation of the device at th@seny other conditions beyond those indicated under
recommended operatingonditionsis not implied. Exposure to absolute-maximum-rated conditiongxXtended periods
may affect device reliability.

o ( )$ *l+
THERMAL METRIC SYMBOL TYP Unit
Junction-to-ambient thermal resistance Qsn 25 °C/W
Junction-to-board thermal resistance Qe 8 °C/W
Junction-to-case (top) thermal resistance Qs 0.6 °C/W
Junction-to-top characterization parameter YT 0.2 °C/w
Junction-to-board characterization parameter Y i 7.3 °C/W
E L)+
PARAMETER MIN TYP MAX UNIT
Human Body Model 2000Y \Y
CDM 5002 \Y

(1) JEDEC document JEP155 states that 500-V HBM allowssafeifacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allowsreafefacturing with a standard ESD control process.
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

Parameter |  Symbol ] Condition | Min | Typ | Max | Units
GENERAL
Vin On VINADAPT 3.5 5.0 6.3 V
V insmps On VDD_SMPS1, 2 and 4 2.7 5.5 \Y
Recommended Operating On VDD_LDO12B, \V;
Voltage VNLDO VDD_LDO346C, 2.7 5.5
VDD_LDO56AB and VINQ
Vvbbio On VDDIO 1.6 3.3 V
IrTc VyinaopT = 0
Vingar = 3.6
RTC Mode Supply Current All Regulators are in Power 60 uA
Down mode

RTC supply is up
Vvinappt = 0

Vingat = 3.6
All LDOs are in Ultra low Iq

SLEEP Mode Supply Current lsLeep mode 640 uA
All DCDC Blocks are in PFM
mode,

No load on the regulators.

Vvinaoet = 0

Vingat = 3.6
ACTIVEON Mode Supply lacTive All LDOs are in normal Ig 3 mA
Current mode

All DCDCs are in PWM mode
No load on the regulators

POWER PATH

Parameter Symbol Condition Min Typ Max Units
Input Supply Voltage - Under VINTHL 3.0 3.2 3.5 \Y,
voltage Threshold
Input Supply Voltage - Over VINTHH 6.0 6.3 6.6 \%
voltage Threshold ) ) )
Input supply Voltage threshold 0.2 \%
Hysteresis
Adapter Path Current Limit LApbpT 2 A
Battery path Current Limit LBAT 2 A
VSYS Voltage when Input-path
is ON and Battery not Vsys VN -0.2 5.5 \Y
discharging
g:zipst;rnpéz;th Switch On RosaopT 110 m
Battery Path Switch On
Resist)e/mce Rongar 5 m
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

CHARGER

Parameter Symbol Condition Min Typ Max Units
Battery voltage threshold for
trickle charging Virext 26 M
Trickle charging current Thek 275 mA
Battery voltage threshold for v 31 v
constant current charging TRCK '
Charging current in constant
Charging mode ICCCH 550 2000 mA
Constant voltage applied at Vv 42 Vv
charger output in CV mode CCCH '
Cut-off current threshold for end | mA
of charging CvTH 165
Over voltage threshold for Vv . Vv
battery detect BATH 4.3
COIN-CELL CHARGER

Parameter Symbol Condition Min Typ Max Units
Coin-cell voltage Range AAiNH 2.2 2.5 3.6 \%

[ | \
|

= N !
bid
DS
J“ -
1 ==
| |

Figure 7-1a Charger Efficiency, To=27°C Figure 7-1b Battery charging profile, To=27°C
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

LDO1 (Low Noise)
Parameter Symbol Condition Min Typ Max Units
Output Voltage Range 3t o1 | Vvop ool = 5V 1.2 25 33 v
Vvpp_Lpo1= 2.5V,
Dropout Voltage oo =350MA 150 200 mV
Output Voltage Step Size User selected OTP value . 125 mV
programmed during productior].
Output voltage accuracy -3 +3 %
Load current I Ultra-low IQ mode 10 mA
LOAD Low-IQ/Low-noise mode 350 mA
. . lioap = 0 to 350mA in 1us -30 30 mV
Transient Regulation e 0 350mA In 10rE = = _n
Noise Iéc\)/\\//vjl\écgaezz_l\lﬂggsh?tegratlon 35 70 pvVrms
VOUT_LDOl = VVDD_LDOl -0.2v,
lLoap=100mA,DC-10KHz, a7 dB
Low-IQ Mode
VOUT_LD01: VVDD_LDO1 = OZV:
lLoap=100mA, 100KHz , Low- 43 4B
PSRR 1Q Mode
VOUT_LD01: VVDD_LDO1 ~ OZV:
ILOAD:].OOmA,DC'lOKHZ, 49 dB
Low-Noise Mode
VOUT_LDOl = VVDD_LDOl -0.2v,
l.oap =100mA, 100KHz , Low- 45 4B
Noise Mode
Current Limit L 475 mA
Soft start current sk 60 mA

(1) Guaranteed by design
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Operating conditions (unless otherwise specified)2/5.0V, Vivsmps = Vinwoo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;¥27 C

Output Voltage Vs Load Current

2.6000 2.6000
25750 25750 | LOAR =100mA
2.5500 2.5500
% 2.5250 % 2.5250
g g
S 2.5000 S 25000
2 >
5 24750 5 2.4750
=3 =3
3 =1
S 24500 S 24500
2.4250 2.4250
2.4000 2.4000
0 50 100 150 200 250 300 350 27 30 33 36 39 42 45 48 51 54
Load Current (mA) Input Voltage (V)
Figure 7-2a LDO1 LoadRegulatior, To=27°C Figure 7-1b LDO1 Line Regulation, | =100m#, To=27°C
FFT
-105.0
2.6000 1100 l“‘ = i m
25750 | 'LOAR=350m4 ok L4 1l H“H. L ) L Ti“
I nm L {1/ T i
2.5500 B | : ‘; W1
s $ 1250~
2.5250 2
g’ 2.5000 giio [ ‘ NG AN § |
= ol L1 L 0 T LA R
5 24750 1400 T T | R
i=3 |
3 2.4500 4450 ‘ ‘
-150.0
2.4250 150
2.4000 0 1000 2000 30000 40000 50000 60000 70000 0000 90000 100000
27 30 83 36 89 42 45 48 51 5.4 Frequency in e
Input Voltage (V)
Figure 7-2 LDO1 Line Regulation, | =350m#, To=27°C Figure 7-3 LDO1 Noise Amplitude vs. Frequen
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

LDO2B
Parameter Symbol Condition Min Typ Max Units
Output Voltage Range A4t 1oozs | Vvbb Lpozasc = BV 0.6 1.2 1.8 \
Output Voltage Step Size User selected OTP value 125 mv
programmed during productiory.
Output voltage accuracy -3 +3 %
Load current doap Ultra-low IQ mode 10 mA
Low-IQ/Low noise mode 50 mA
Transient Regulation Ldap = 0to 50main 1us -30 30 mV
l.oap = 0 to 50ma in 1048 -60 60
. Low-Noise Mode, Integration
Noise BW - 20Hz-100KHz 70 | uvims
PSRR \but Lbo2s = Vvbp_LDO12B - 51
0.2V, Loap=15mA,DC-10KHz, dB
Low-IQ Mode
Vourt Lpo2s = Vvbp_LD0o128B - 43
0.2V,l.oap=15mA, 100KHz , dB
Low-IQ Mode
Current Limit L 100 mA
Soft start current sk 60 mA

(1) Guaranteed by design
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

_.'_ | I'#$% & |$ _._I ||
- - |
— ] —
| — — | : —s ¥
2 g =
%ot & ¢
Figure 7-4 LDO2B Load Regulatiol, Tp=27°C Figure 7-5 LDO2B Line Regulation, { =50mA, Ty=27°C
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

LDO3
Parameter Symbol Condition Min Typ Max Units
Output VOItage Range 6{]1’ LDO:Z VVDD LDO346C — 5Vv 0.6 1.2 1.8 \Y
Output Voltage Step Size User selected OTP value 125 mv
programmed during productiory.
Output voltage accuracy -3 +3 %
Load current doap Ultra-low IQ mode 10 mA
Low-1Q 350 mA
Transient Regulation Ldap = 0 to 350ma in 1us -30 30 mV
lLoap = 0 to 350ma in 10A3 -60 60
PSRR \but Loo3 = Vvpp_LDo346C - 40
0.2V, L oap=80mA,DC-10KHz, dB
Low-IQ Mode
Vout Lbo3= Vvpp_Lpoz4sc - 45
02V, ||_OAD:80mA, 100KHz y dB
Low-IQ Mode
Current Limit L 475 mA
Soft start current sk 60 mA

(2) Guaranteed by design
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Operating conditions (unless otherwise specified)2/5.0V, Vivsmps = Vinwoo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

Output Voltage Vs Load Current

1.9000 1.9000
1.8750 18750 JILOAD =100mA
1.8500 1.8500
)
S 1.8250 e 1.8250
o Q
3 g
o 1.8000 S 18000
?5 1.7750 Z
2" 3 17750
3
O 17500 S 1.7500
1.7250 17250
1.7000
1.7000
0 %0 100 150 200 250 800 350 27 80 33 36 39 42 45 48 51 54
Load Current (mA) Input Vottage (V)
Figure 7-6 LDO3 Load Regulatio, Ta=27°C Figure 7-7 LDOS Line Regulation, | =100m#, Tp=27°C
1.9000
ILOAD =350mA
1.8750
1.8500
)
< 18250
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% 1.8000
=
5 1.7750
=3
3
S 1.7500
1.7250
1.7000

2.7 3.0 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4

Input Voltage (V)

Figure 7-8 LDOS Line Regulation, | =350m#, Ty=27°C

CIREL SYSTEMS



CSPM3001 i~ CIREL

Highly Integrated PMIC with Battery Management ‘13:!_,’—’, SYSTEMS
Revision 1.0
: ' ) -t

Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

LDO4
Parameter Symbol Condition Min Typ Max Units
Output Voltage Range A4t o4 | Vvop Lbozasc = 5V 1.2 1.8 3.3 \
Vvbb_LDo346c = 2.5V,
Dropout Voltage Loao=50mA 150 200 mV
. User selected OTP value
Output Voltage Step Size programmed during productior]. 12.5 mV
Output voltage accuracy -3 +3 %
Load current doap Ultra-low IQ mode 10 mA
Low-1Q 50 mA
. . liloap = 0to 50main 1us -30 30 mV
Transient Regulation lLoap = 0 to 50ma in 108 60 60 mv
VOUT_LDO4 = VVDD_LD0346C -
0.2V, koap =15mMA,DC- 50 dB
PSRR 10KHz, Low-1Q Mode
VOUT_LDO4 = VVDD_LD0346C -
0.2V, koap =15mMA, 100KHz , 40 dB
Low-IQ Mode
Current Limit kL 100 mA
Soft start current sk 30 mA

(1) Guaranteed by design
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Operating conditions (unless otherwise specified)2/5.0V, Vivsmps = Vinwoo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.

Typical values are at;F27 C

Output Voltage Vs Load Current
1.9000

1.8750

1.8500

1.8250

1.8000

L 4

1.7750

Output Voltage (V)

1.7500

1.7250

1.7000

0 10 20 30 40 50

Load Current (mA)

Figure 7-9 LDO4 Load Regulatio, Ta=27°C
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1.7000

2.7 3.0 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4
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Figure 7-11 LDO4 Line Regulation, | =50m4#, Ty=27°C
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Figure 7-10 LDO4 Line Regulation, | =15m#, Ty=27°C
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

LDO5
Parameter Symbol Condition Min Typ Max Units
Output Voltage Range A0t 1oo: | Vvop Lpboseag = BV 0.6 1.2 1.8 \
. User selected OTP value
Output Voltage Step Size programmed during productiory. 12.5 mv
Output voltage accuracy -3 +3 %
Load current doap Ultra-low IQ mode 10 mA
Low-1Q 50 mA
Transient Regulation Ldap = 0 to 50mA in 1us -30 30 mV
lLoap = 0 to 50mA in 10ri8 -60 60 mv
VOUT_LDOS = VVDD_LD056AB -
PSRR 0.2V, koap =50mMA,DC- 44 dB
10KHz, Low-1Q Mode
VOUT_LDOS = VVDD_LD056AB -
0.2V, koap =50mMA, 100KHz , 37 dB
Low-IQ Mode
Current Limit L 100 mA
Soft start current sk 30 mA

(1) Guaranteed by design
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Operating conditions (unless otherwise specified)2/5.0V, Vivsmps = Vinwoo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

Figure 7-12 LDO5 Load Regulatiol, To=27°C Figure 7-13 LDOS5 Line Regulation, | =15m#4, T,=27°C
1.9000
ILOAD =50mA
1.8750
1.8500
e
% 1.8250
§ 1.8000
El. 1.7750
3
O 1.7500
1.7250
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2.7 3.0 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4
Input Voltage (V)

Figure 7-14 LDOS5 Line Regulation, | =50m4, T,=27°C
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

LDOG6A, LDO6B and LDO6C
Parameter Symbol Condition Min Typ Max Units
Output VOItage Range VOUT_LDOGAI VVDD LDO346A/56AB — 5V 1.2 3.0 3.3 \Y
B/C —
Dropout Voltage \:/gg%—rﬁj&’““’%’m =25, loro 150 200 mvV
Output Voltage Step Size User selected OTP value . 12.5 mVv
programmed during productior].
Output voltage accuracy -3 +3 %
Load current I Ultra-low IQ mode 10 mA
FOAD Low-1Q 350 mA
. . lLoap = 0 to 350main 1us -30 30 mV
Transient Regulation lLoan = 0 to 350ma in 10A% 60 60 mv
Vour_Lbosasic =
VVDD_LD0346A156AB - OZV, |_OAD 55 dB
=100mA,DC-10KHz, Low-IQ
PSRR Mode _
Vour_Lbosasic =
VvbD_LDO346A/56AB ~ 0.2V, Loap 45 dB
=100mA, 100KHz , Low-1Q
Mode
Current Limit L 475 mA
Soft start current sk 60 mA

(1) Guaranteed by design
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Operating conditions (unless otherwise specified)2/5.0V, Vixsmps = Vinwoo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

Figure 7-15 LDOG6A Load Regulatiol, To=27°C Figure 7-16 LDOG6A Line Regulation, IL=100m,, T,=27°C
Figure 7-17 LDOGA Line Regulation, | =350m#, T=27°C Figure 7-18 LDO6B Load Regulatiol, To=27°C
Figure 7-19 LDOG6B Line Regulation, | =100m#, T,=27°C Figure 7-20 LDO6B Line Regulation, | =350m#, T,=27°C
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Operating conditions (unless otherwise specified)2/5.0V, Vivsmps = Vinwoo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

Figure 7-21 LDO6C Load Regulatio, T,=27°C Figure 7-22 LDO6C Line Regulation, |=100m#, Ta=27°C

Figure 7-23 LDO6C Line Regulation, | =350m#, Ty=27°C
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

LDO RTC
Parameter Symbol Condition Min Typ Max Units

Output Voltage Range WDRrTC Vin =5V 1.8 \%
Dropout Voltage W = 2.5, loap=20mA 150 200 mV
Output voltage accuracy -5 +5 %
Load current doap 20 mA

. . lioap = 0 to 20mA in 1us -30 30 mvV
Transient Regulation lLoan = 0 t0 20mA in 108 60 60 mv
Current Limit L 50 mA
Soft start current sk 1 10 mA

(1) Guaranteed by design
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

SMPS1 (BUCK CONVERTER)

Parameter Symbol Condition Min Typ Max Units
Output Voltage VouT smps: 0.4 1.2 1.7 \%
Output Voltage Step SiZé VsTer 12.5 mv
F())euatl%g) Ripple Voltage(peak to VeppLe 10 o5 mv
Accuracy \bur>0.8V -3 3 %
SMPS1 DVS SR=00 10 mV/us
Output Voltage Slew Rate SMPS1 DVS_SR=01 5 mV/us
SMPS1 DVS SR=10 25 mV/us
Vvout smps1< 1.0V byr=1mA
to 500mA in 5us -50 50 mv
Vvourt swps1< 1.0V
. . lour=700mA to 1200mA in 5us| -50 =0 mv
Transient Regulatidh -
VVOUT_SMPS.l 1.0V lbyr=1mA 5 5 %
to 500mA in 5us
Vvout swps: 1.0V 5 5 %
lout=700mA to 1200mA in 5us|
Load current 4 PWM mode 2500 mA
ut PFM mode 200 mA
Switching Frequenéy) Fsw 3 MHz
Current Limit Threshol& 3 A
Startup Current st 200 mA

(1) Guaranteed by design
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Operating conditions (unless otherwise specified)2/5.0V, Vivsmps = Vinwoo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

Figure 7-24 SMPS1 Load Regulatio,y=27°C Figure 7-25 SMPSL1 Line Regulation ,=27°C
Figure 7-26 SMPS1Load Transient Respon: Figure 7-27: SMPS1Efficiency Plot {y=3.6V, \byr=1.2V,
Ta=27°C
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Operating conditions (unless otherwise specified)2/5.0V, Vinsmps = Vinwbo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.

Typical values are at;F27 C

SMPS2 (BUCK CONVERTER)

b

Parameter Symbol Condition Min Typ Max Units
Output Voltage VouT swmps: 0.4 1.2 1.7 \%
Output Voltage Step SiZé VsTer 12.5 mv
F())euatl%g) Ripple Voltage(peak to VippLe 10 o5 my
Accuracy Vout>0.8V -3 3 %
Output Voltage Slew Rate SMPS2B DVS_SR =00 1 mV
SMPS2B_DVS_SR =01 5 mV/us
SMPS2B_DVS_SR =10 25 mV/u
Vvout swps2< 1.0V byr=1mA
to 500mA in 10us -50 =0 mv
Vvout swps2< 1.0V
lout=700mA to 1200mA in -50 50 mV
. . 10us
Transient Regulation+ Vvour swrss 1OV lour=1mA - . "
to 500mA in 10us
Vvout swps2 1ov
lout=700mA to 1200mA in -5 5 %
10us
Load current dur PWM mode 2000 mA
PFM mode 200 mA
Switching Frequenéy Fsw 3 MHz
Current Limit Threshol® 2.5 A
Startup Current sk 200 mA

(1) Guaranteed by design

us
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Operating conditions (unless otherwise specifiegd)2/5.0V, Vixsmps = Vinwoo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C
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Figure 7-28 SMPS2 Load Regulatig, TA=27°C Figure 7-29 SMPS2 Line Regulatio, To=27°C
_— *~—— * *
(=
%t &
Figure 7-30 SMPS2 Load Transient Respor Figure 7-31 SMPS2 Efficiency Plot \y=3.6V, Vour=1.2V,

Ta=27°C
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

SMPS4 (BUCK CONVERTER)
Parameter Symbol Condition Min Typ Max Units
Output Voltage VouT smps. 1.2 1.8 3.3 \%
Output Voltage Step SiZé VsTer 25 mV
Output Ripple Voltage(peak to
Oy Fipple Voliage(p Vewesie 25 | %
Across VVDD_SMPS4 and } o
Accuracy I0UT (Trimmed at 27C) 3 3 &
VWOUT_SMPS4 < 1.0V
IOUT=1mA to 500mA in 10us | ~° 50 mv
VWOUT_SMPS4 < 1.0V
IOUT=500mA to 1000mA in -50 50 mV
. . 10us
Transient Regulatidh WWOUT SMPS4 L.V - - ”
IOUT=1mA to 500mA in 10us 0
VVOUT_SMPS4 1.0V
IOUT=500mA to 1000mA in -5 5 %
10us
Load current 4 PWM mode 1500 mA
ut PFM mode 200 mA
Switching Frequenéy Faw 3 MHz
Current Limit Threshol@ 2 A
Startup Current sk 200 mA

(1) Guaranteed by design
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Operating conditions (unless otherwise specified)2/5.0V, Vivsmps = Vinwoo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

Figure 7-32 SMPS4 Load Regulatig, To=27°C Figure 7-33 SMPS4 Line Regulatio, Tp=27°C
Figure 7-34 SMPS4 Load Transient Respor Figure 7-35 SMPS4 Efficiency Plot, \y=3.6V, \byr=1.8V,
TA=27°C
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Operating conditions (unless otherwise specified)2/5.0V, Vivsmps = Vinwoo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.
Typical values are at;F27 C

SMPS5 (USB BOOST)
Parameter Symbol Condition Min Typ Max Units
Input Supply Voltage 1% VIN = VBAT 3.2 3.6 4.2 vV
Output Voltage Yut VOUT > VIN 5 V
Output voltage accuracy DC (Vsys < 4.5V) -5 +5 %
Load current doap 100 700 mA
Switching Frequency T 3 MHz
Maximum load at start-up sd 200 mA
Current Limit kL 1.5 A

Figure 7-36 SMPS5 Efficiency Plot, 3Ar=3.6V, \bur=5V, TA=27°C

SMPS6 (WLED BOOST)
Parameter Symbol Condition Min Typ Max Units

Input Supply Voltage ¥ 3.2 3.6 4.2 V
Output Voltage Yut VOUT > VIN® 6 25 Vv
Peak Current Limit ad 3.5 A
Number of LED strings 3

Current programming — Range 0 18D mA
PWM dimming frequency 200 500 Hz
(1) For > 3 LED in series Inductor value is 2.2uH else 4.7uH.

Figure 7-37 SMPS6 Efficiency Plot, 3 strings shed, 3 LEDs per Figure 7-38 SMPS6 Efficiency Plot, 3 strings shed, 6 LEDs per

string, To=27°C string, TA=27°C
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Operating conditions (unless otherwise specifie)2/5.0V, Vixsmps = Vinubo = 3.6V and Vpo = 1.8V, T;=-40 Cto 125 C.

Typical values are at;F27 C

SILICON OSCILLATOR

Parameter Symbol Condition Min Typ Max Units
Frequency 32.768 KHz
Frequency Accuracy -15 15 %
Clock duty cycle 40 60 %
Power up time 1.5 ms
CRYSTAL OSCILLATOR

Parameter Symbol Condition Min Typ Max Units
Frequency 32.76§ KHz
External Frequency Range Force on XIN pin 32 1000 KHz
Oscillator Startup time 2 sec
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Components | Component Value Blocks Notes
Inductor 1uH Bucks/Charger Bourns Inc. (SRP2512-1R0M)
2.2uH USB Boost Bourns Inc. (SRP4012TA-2R2M)
Sumida America Components Inc.
2.2uH WLED Boost (O520CDMCDS—2R2MpC)
Capacitor 22uF Bucks AVX Corp (1210ZC226KAT2A)
10uF USB Boost/Charger | TDK (C3216X7R1A106K085AC)
4.7uF WLED Boost TDK Corporation (C5750X7R2A475K230KA)
1uF LDOs TDK (C1608X7R1C105K080AC)
Diode Schottky diode USB/WLED Boost CMSO01(TE12L,Q,M)
Mosfets NMOS WLED Boost Toshiba (SSM3K324R)
R-Sense Sense resistor Charger Ohmite (LVK12R020DER)
WLED Boost Ohmite (LVK12R050DER)
Temp Sense NTC Temperature Senseg Vishay Dale (NTHS1206N01I85002J
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ONKEY is an input signal to CSPM3001 connected to an exteraehamical switch. ONKEY signal has a de-bounce filter of
15 cycles of operating clock. De-bounce filter is useglitninate the mechanical switching noise from ONKEY sigB&KEY
functionality depends on how long ONKEY has pressed. Basdine, CSPM3001 decides if it is either a short predenyy
press. If ONKEY is pressed greater than short pressitkeyand less than the long press key time it is coresides short press.

If ONKEY remains low more than long press key time theés considered as long press. An interrupt is genetat@uticate
ONKEY short or long press events.

The device can be configured to shut down when a long pressheygens and go to sleep when a short press event happens.
This is enabled through the bit HARD_SHUTDOWN_EN for longsgrand HARD_SLEEP_EN for short press. If the device is
in the ACTIVEOFF or SLEEP state, a de-bounced falling exfg®©NKEY causes an ACIVEOFF to ACITVEON state or a
SLEEP to ACTIVEON state transition of the device.

Short press key time is programmed through SHORT_PRESS KENE. Long press key time is programmed through
LONG_PRESS_KEY_TIME.

SHORT_PRESS_KEY_TIME | SHORT PRESS TIME
INTERVAL
00 125m sec
01 250m sec
10 500m sec
11 1 sec

Table 9.1-1 SHORT_PRESS_KEY_TIME Description

LONG_PRESS_KEY_TIME LONG PRESS TIME
INTERVAL
3'b000 2 sec
3'b001 4 sec
3'b010 6 sec
3b011 8 sec
3'b100 10 sec
3b101 12 sec
3b110 14 sec
3b111 16 sec

Table 9.1-2 SHORT_PRESS_KEY_TIME Description

Figure 9-1shows the functionality of ONKEY.
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Figure 9-1: ONKEY Functionality

The device includes SLEEP mode which can be utilized tole&/daable any regulator for extending battery life. CSB&L
jumps to sleep mode through either SLEEP or ONKEY (shiessgd).
In the sleep mode USB and WLED goes power down state andbitieks such as LDOs and bucks are configured as per the
registers CONFIG_SLEEP_* in the address location 16'h010&10110. ADC and FG power's up once in every 1 sec and
power path is enabled. By default RESETN remains highempsiode but it can disable through DIS_RESETN_IN_SLEEP

(16'h010d) register.

SLEEP

Blocks programmed
/to Sleep Mode
|

Blocks programmed

to Active Mode

SLEEP mode ON
Regulators Output

Regulators are
in Active mode

Regulators are
in Sleep mode

SLEEP mode OFF
Regulators Output

Blocks are in
Active mode

T

/114,

RESETN
(OTP Progammable
to keep Highin
SLEEP mode)

ACTIVEON Mode

OFF
Sequencey

<€

SLEEP Mode ON
Sequence

ACTIVEON Mode

Figure 9-2: SLEEP functionality
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/# l|6 n
Primary Power - This is the primary power input for thél®. Primary power is considered valid when power is sadpbn at
least one of VINADAPT/ VINUSB, VINBAT with valid vahge level(s).

Auxiliary Power - This is the auxiliary power input for tRMIC to power RTC circuitry and the user interface.sT¢an be
provided through the COINCELL power supply input.

I# # 27,&2 "

Device enters POWEROFF state when no valid power igable for the device on either the primary or the baryi power
supplies. None of the device functions will be active uttderstate.

Scenarios for entry:
Both primary and auxiliary power supplies become invalid

Scenarios for exit:
Either the primary power supply or the auxiliary power syppicomes valid. The device will enter the RTC state.

H## & " 8

Device enters RTC state when primary power is invalidtie auxiliary power is valid. While the device is instktate, the
output power is not available and the output power supplycailsot be powered up by the user. However, the user imerfac
will still be active and all RTC functions will be actit@o.

Scenarios for entry:
Device originally in BOOTUP or ACTIVEON or ACTIVEOF&r SLEEP states and the primary power supply becomdsdinva
Device originally in POWEROFF and either the primary $yppthe auxiliary supply becomes valid

Scenarios for exit:

Primary power supply becomes valid. The device will etfiteBOOTUP state under this condition

Auxiliary supply becomes invalid. The device will enter B®WEROFF state under this condition

VINUSB becomes valid but the hub is configured into suspeodemThe device will enter the SUSPEND state under this
condition

I# # 92 " 8
Device enters ACTIVEOFF state when primary power isdvalit the user has configured the PMIC to be disabled.eVitd

device is in this state, the output power is not availditsvever, the user can power up the supply rails by enablndevice.
User interface and RTC functions will be active.

Scenarios for entry:
Device originally in ACTIVEON state and the user disalihe device

Scenarios for exit:

User enables the device. The device will enter the Bd3tate under this condition

Primary power supply becomes invalid. The device will reettner RTC or POWEROFF or SUSPEND states depending upo
the state of the auxiliary power and VINUSB

I# # 22: "

Device enters BOOTUP state while powering up the outguplyg rails. User is not allowed to program the output paueply
rails while the device is in the BOOTUP state

Scenarios for entry:

Device originally in RTC or POWEROFF or SUSPEND essaind a valid primary power is supplied
Device originally in SLEEP state and the user progrdmmsievice de-asserts SLEEP

Device originally in ACTIVEOFF state and the user eealthe device

Scenarios for exit:

Normally, the device will power up all the output supplysrand exit the BOOTUP state to enter ACTIVEON or ACEOFF
states depending upon user configuration

Primary power becomes invalid. Device will enter RTCS&WSPEND or POWEROFF states depending upon the status of
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H#  (9,23"

Device enters ACTIVEON state after it powers up outuiply rails and the user enables the device. All powgplies are
available for user configuration in this state

Scenarios for entry:
Device originally and BOOTUP state after powering ugpaWer supply rails and the user enables the device

Scenarios for exit:

User configures the device into ACTIVEOFF or SLEEPestat

Primary power supply becomes invalid. The device will eR€&€ or SUSPEND or POWEROFF states depending upon the
status of auxiliary power and VINUSB

H## ",

Device enters SLEEP state when it is in ACTIVEON séaitet the user configures it into SLEEP by asserting the SldiifRl.
Prior to asserting SLEEP, the user can configure the pstats of individual supply rails should be programmeal Witen
SLEEP mode is activated. While in SLEEP state, tlee issnot allowed to configure the individual output powsdies.

Scenarios for entry:
Device originally in ACTIVEON and the user configuresib SLEEP

Scenarios for exit:

User de-asserts the SLEEP signal. The device will 8@®TUP state if the primary power supply is valid

Primary power supply becomes invalid. The device will eR€€ or SUSPEND or POWEROFF states depending upon the
status of auxiliary power and VINUSB

H## """ 3"

Device enters SUSPEND state when the primary power sigjplyalid but VINUSB is valid but configured into suspendde.
Only RTC functions and user interface will be activéhis state. Output power supplies cannot be powered up ist#és The
difference between SUSPEND state and the RTC state ihéh@OINCELL can be charged in SUSPEND state.

Scenarios for entry:

Device originally in RTC or POWEROFF states and VINBJ®ltage level becomes valid and SUSPEND signasered.
Device originally in ACTIVEON or ACTIVEOFF or BOOT® or SLEEP states and the primary power supply becomaldinv
while VINUSB voltage level is valid and SUSPEND sigisaasserted

Scenarios for exit:

Primary power supply becomes valid. The device will eB@OTUP state.

VINUSB voltage level becomes invalid. The device willeenRTC or POWEROFF states depending upon the status of the
auxiliary power supply
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Figure 9-3: System state diagram
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In the power up sequence, an internal LDO comes up firsttbecpply is available and a RESETN signal is initidliae low.

The RESETN signal is intended to be a power on resethéorest of the system and remains low through the power up
sequence.. Once Internal LDO is up, 12C interface becothea82Khz oscillator also gets powered up .Once osdailtaitput

is stable, the wake up state machine, powers up OTRkbluck and loads OTP bits in the block registers. . Idixhe bucks

and LDOs are powered up in the order specified in OTFh Black is powered up after the powergood of the previousk lito
received. There is programmable delay (td_up) from OmS & l@&tween previous block's powergood to the next blockemo
down signal as shown in Fig 3.3.1. This programmable delagataihrough PG_TO_PD_DELAY register. It ensures that there

is no overlap between the supplies during power up.

PG_TO_PD DELAY Delay
00 0ms
01 0.5 ms
10 1ms
11 2ms

Table 9.3-1: SHORT_PRESS_KEY_TIME Description
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Once all the power-goods are received, RESETN signaiserted. System waits for some time, for ENABLE difiem the
processor to go high (Fig.3.3.1). If this is assertedesysnoves to ACTIVEON mode else it powers down evergib(tD LDO

is left power up depending on OTP bit) after 980mS and goe©IRE state which makes RESETN signal to go low. Thersys
wakes up again and follows the power up sequence. After ther ppasequence is completed, RESETN signal goes high again
and waits for ENABLE signal. The wake up cycle is contthuatil ENABLE signal is generated by the processog.&38.2).
System is powered off in the reverse sequence of powes shown in Fig. 3.3.3

VDD_RTC
(Intenral LDO)

VDD_RTC_PG
0sC_uP

OTP_LOAD |

PLL_UP |

PD_BLOCK [1] |

PG_BLOCK [1]

PD_BLOCK [2]

PG_BLOCK [2]

PD_BLOCK [N]

]
]
|
[}
[}
|
i
PG_BLOCK [N] i
I
]
|
|
|
|

RESETN
ENABLE

td_up

Figure 9-4: Power ON sequence

BOOT-UP SEQ

RESETN

ENABLE

le—>!

Wait for Wait for
ENABLE ENABLE ACTIVEON

Power up OFF OFF
980mS 980mS
Seq (980mS) ams) (580mS) (Ams)

Figure 9-5: System ON-OFF with ENABLE signal
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ENABLE
RESETN

PD_BLOCK [N] [

PG_BLOCK [N] |
|
|
|

PD_BLOCK [2] |

PG_BLOCK [2] |
PD_BLOCK [1] |

PG_BLOCK [1] |

Figure 9-6: Power OFF Sequence

#o(

The device uses the interrupt pin, INTR, to indicatehtogrocessor that the status on the interrupt registerghanged. The
INTR pin is asserted whenever one or more interruptsoggted. The processor shall read the interrupt register(see the
source of interrupt event (s). There is mask for ewasriupt signal which can be set through register. If trasknis enabled,
this signal's interrupt will not be reflected on INTR pin.

Once the interrupt signal is made high, the PMIC waitsHe clear flag to be set by the processor. The intecapbe cleared
by setting the flag for the corresponding interrupt througjister. The cleared interrupt enters a masking period dwrimch
this interrupt is not sampled. Once the masking periodes the clear interrupt flag is taken down and samplirigis interrupt
will be started. During sampling, if this interrupt idldtigh, it will trigger the interrupt again on INTR piEvery signal which
generates an interrupt has a register Int_rFlag_wClé& register can be read to ascertain which signed(sded the trigger on
INTR pin. The same register when set through registée will clear the interrupt for the signal.
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Table 9.4-1Interrupt List in 3001
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The device contains two general purpose input/output pin (GBRIO1). GPIO1 signal direction and operating mode are
determined by the bit settings in GPIO control registeiGGs configured as per OTP_MUX_SELECTION_GPIO.

GPIO OTP._ MUX SELECTION GPIO Output

GPIOO 6'bxxx000 Power Good for SMPS2
GPIOO 6'bxxx001 Power Down control for ext block
GPIO0 6'bxxx010 Charger LED

GPIO0 6'bxxx011 Debug

GPIO1 6'b000xXXX Power Down control for ext block
GPIO1 6'b001xxx Charger LED

GPIO1 6'b010xxX Gate Control for External Switch
GPIO1 6'b011xxx Debug

Table 9.4-2 GPIO Configuration

I1# * 0
The device step-down converters are optimized for highiefity over a wide load range, small external componeey lsiw

output ripple and excellent transient response. The devicexeas3MHz for all three DC-DC converters. These DCHE3
following features,

1# # "1
All Blocks are powered down in this mode. This mode caeribered by asserting the PD signal to the buck

H## "

The converter enters soft start mode during wake up or wieeRD signal is de-asserted. The soft start mode misetiee in-
rush current during charging the output capacitor by limitiegctirrent through the buck converter. This prevents ovessioot
the output voltage.

I# # 7$$-

In PWM mode, the Buck converter operates at a fixed frequen8Wlbz. This mode can support any load current up-to the
maximum rated current of the Buck. The Buck could be configmteddWM mode by setting the bit

I## $$-

The Buck supports a PFM Mode which has a high efficiency/att ligds. In this mode, the buck's switching frequency is varied
based on the load current. This mode can support a maxinadnglorent of 200mA. The buck supports a Low Ig PFM mode as
well in which the maximum load current support is 50mA.

I# # $-"

The Buck converter supports an auto mode selection based lmadheurrent. This helps in improving system efficieat all
load currents

I# #

The over current fault condition is monitored and a CL_Fli&Get. The DC -DC goes to shutdown state if curremt bcecurs
more than a defined time which can be programmed through th&YDEDVERLOAD_TIMEOUT. The interrupt OVERLOAD

is triggered when such an event occurs. This interrug twm be cleared to resume normal operation. The
OVERLOAD_TIMEOUT feature can disable by DIS_ AUTO_SHUTD.

After the current limit event in case the DC-DC outpugggbelow it power good threshold, it goes into soft staase and will
wakeup only if the load current is less than the softstarént.

DELAY OVERLOAD TIMEOUT OVERLOAD_TIMEOUT (in u sec)
2'b00 10 u sec
2'b01 2 usec
2'b10 100 u sec
2b11 200 u sec

Table 9.5-1 'SMPS Overload Timeout' description.
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## 6 9 ! ) 9"+
In order to save power consumed by the processor coreSMA81 and SMPS2B converters support Dynamic Voltage Scaling
This enables the processor to control its supply voltaged on its activity. The output voltage can be controtigebendently
by the bit SMPS1/2B_OP_CTRL through the interface. The outptaigeotransition during DVS is controlled. The slew e
be programed by the bit SMPS1/2B_SR_DIG through the interface.

The timing procedure to enter DVS and change the buck outpagedh a controlled slew rate is shown in the diagrdowbe

DVS EN
OP_CTRL OP CRTLO OP CRTL1
«— TSlewRate — ¢ T —
TDVS EN DVSClear
T — e
TSettling
DVS_DONE_FLAG1

Figure 9-7: DVS timing diagram

I# &

All linear regulators are designed for low-drop, low npisgh PSRR and low quiescent current to maximize iyalife. In
order to save the operating current from the batter{,Cdlls have low Iq mode feature. The modes of operatiorb@d are,

1# # 1 1
The LDO goes into a power down mode when the EN port issetad.

H## "

When the EN port is asserted, the LDO enters a Soft @tate. In this mode, the charging current is limited to prewgush
current. The LDO remains in this mode till the outputage reaches its set value. Once the voltage hakemds set value,
the LDO enters the ACTIVE mode.

While in the Soft Start mode, the LDO should not be logateterably. Any load will delay the time the output reqaite reach
its set point.

I# # 0

In this mode, the LDO is in normal mode of operation. LDOd HDO2B can be configured as "Ultra Low Iq", "Low Iq" or
"Low Noise" modes. LDO3, LDO4, LDO5, LDO6A, LDO6B and LDO@&&an be configured as "Ultra Low Iq" or "Low Iq"
modes.

I# #

If the load takes more than the Current Limit current, therLDO enters the Current Limit Mode. The output v@tagnot in
regulation here but the current will be limited to thecsetent limit value. If the load demands more currem,diitput voltage
will start to fall.

Once the output voltage falls to zero, in order to brirggltDO back to active mode, the user needs to discormetbad from

the LDO completely. Also, when the current limit of an L¥it, a EOIL interrupt is fired. The user needs tordlea interrupt

to resume normal operation. In case the LDO output fallswoéhe powergood threshold after the current limit event, a
POWER_GOOD_LDO interrupt is triggered. This needs to eetkto resume normal operation.
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I#'#

USB Boost is a boost regulator that generates a 5V ofrtputa 2.9V-4.2V battery supply while delivering a peak ouro#
700mA. The output of the converter can be used as the VBE$oli USB 2.0 and USB 3.0 with configuration options@3 G
support.

I#'#

Pin connections for the boost converter are shoviigare 9-8.

Figure 9-8: Configuratiooif USB boost

I#'# $- 2

The Boost converter has the following modes of operation

Power down
All blocks are switched OFF during this mode. This madentered when the PD signal is asserted.

Active
Controller is powered up and the regulator is working.

Soft Start

When the converter powers up or comes out of Power Down, @tgers the soft start mode.. In the soft start mibgegutput
voltage is gradually ramped up under controlled conditiortslitha the in-rush current drawn from the supply, alsovprging
the output voltage from overshooting. The converter edfsstart mode once the output voltage reaches the vated and
enters the active mode.

Current limit

The current through NMOS is monitored every switching cgde when it exceeds the set current limit, the switthriged off

for the rest of the switching cycle, forcing the conveitéo current limit mode. A watchdog timer monitors theation for
which the device is in current limit mode. If the devitays in current limit mode for a specific durationtiafie, which can be
controlled by the register: PROGRAM_OVERLOAD_TIMEOUT, thleutdown sequence of the Boost converter is initiated,
where the NMOS is completely shut off immediately, while OTG isolation switch is turned off gradually after sotelay
allowing the inductor current to discharge. At the endisfdbquence the Boost converter enters the 'Power Dawd®. When
the boost converter enters the power down mode becauseaftdimit, an interrupt: 'Overload' is asserted. Wites interrupt

is cleared, the converter comes out of the 'PowerrDowde. Alternatively, the user can toggle the P2setrthe condition.
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I#. 7,

WLED boost is a driver for a boost controller to geteethe supply voltage for WLED for the tablet’'s displayhds following
modes of operation

1#.# 1 -1
All blocks are switched OFF during this mode. This madenitered when the PWDN signal is asserted.

I#.# 0<7%-

When programmed into this mode, the current through the LEDwpihise repeatedly pulsed from maximum to zero. The user
can control LED brightness by programming the duty-cycle opthise. PWM dimming is the recommended mode of dimming
for better linearity in brightness control.

[# .# 0 < -

When programmed into this mode, the current through the giE®will be drawn continuously (DC). The user can contrdDLE
brightness by programming the value of the current.

H#H# "

When the converter powers up or comes out of Power Doudle, it enters the soft start mode. The converteratsanenter
soft-start mode during normal operation if the output veltdips way below the rated voltage due to an error ¢ondike
excessive loading, resulting in a de-assertion in the pgoad signal. In the soft start mode, the output voltaggradually
ramped up under controlled conditions that limit the in-rusheatirdrawn from the supply, also preventing the output \eltag
from overshooting. The converter exits soft-start maige the output voltage reaches the rated value and anteosie of the
active modes as per user programming.

I#.#

When a current larger than the rated value is drawn fnenotitput (in case of an output short etc.) an OVERLOAExinpt is
generated. If this condition persists for duration more thaec the AUTO_SHUTDOWN interrupt is asserted and theelevi
goes into Power Down. The user will need to togglePeto reset the state. The user can also chooseablelithis mode by
configuring ENABLE_AUTO_SHUTDOWN = 0.

I#.# , 2

When programmed into active mode, the output voltage ialipitamped up to VOUTMAX. Once the output voltage resc
VOUTMAX, voltage on each LED pin is measured. If anyh#f voltages measure below an internal referenagssey register
PROGRAM_LED_OPEN_THRESHOLD, the corresponding stringeatéd as an open string and will be removed from the
control loop. LED_OPEN interrupt for the string will bet.sThe condition can be reset by the user through 12C.

S 5 FUSHH(B)>HOSH Y )>HOSH'Y

Table 9.8-1 PROGRAM_LED_OPEN_THRESHOLD

A

While the device is programmed into active mode, if arthefLED pins measures above 10V while at least one bE@min
measures below 2V, the strings whose input pins measure abaveinternal reference set using register
PROGRAM_LED_SHORT_THRESHOLD are treated to have LEmb®ted and the LED_SHORT interrupt for the string will
be set to high. The flag can be reset by the user through 12C.
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Table 9.8-2 PROGRAM_LED_SHORT_THRESHOLD

1

Power input may come from Li-ion battery, USB input, exdépower ACIN (such as AC adapter). The device cantgaleger
power according to external power and Li-ion battery stdtins.IC minimizes discharge current from the battergimpplying
load current from ACIN/ USB input, whenever it is preséfribad current requirement exceeds current-limit of tipait supply,
the excess current is supplied by the battery; the maximumadgge current being limited to 2A. On the other hand, ifl loa
current requirement is less than current-limit of thputrsupply, the balance current charges the battery; the mmaxaharging
current being limited to 2A. In case the device needs to pof/dCIN, DP and DM pins should be configured as in DCE (se
3.11).

The IC can tolerate up to 6.6V at the input-supply termiwélsout any reliability issue. However, if the input eeds 6.3V,
input-supplies are disconnected from rest of the circuitrgrtbect the load from any potential reliability issussnilarly, if
voltage at the input-supply terminal is less than 3.5Werliattery voltage (whichever is lower), input-suppliesdisconnected
from rest of the circuitry to avoid unnecessary battiésgharge.

The device also features charge status and fault outputpaavet-ok monitor. Battery-temperature is constantly momito
through its thermistor input to avoid over-heating of theeiptBattery-charging is disabled if battery temperatxeeeds 50 C.
Battery is disconnected from rest of the circuitriyattery temperature exceeds 60 C.

Device includes coin-cell charger as well.

The device also monitors its own junction temperature eaawer-heating and reduces internal power-consumption tothmi
junction temperature to 125 C. All current-limits are reduzg&% /10C beyond junction temperature of 100 C.

System is Up and

USB/AD Path will i )
Battery charging with

VINUSB/AD is VSYS loap > luss ?

connected? Turn-On
lusB-iILoAD
No
Battery Path will .| System
Turn-On is Up

Figure 9-9: Power path state diagram
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In case the power input is an external power source, thieedean detect the type of source and distinguish betweenrpaB
and external power ACIN (such as an AC adapter) and setittentlimits accordingly. To achieve this, the devicéofes the
mechanisms defined in the Battery Charging Specificatiersion 1.2 to determine the type of downstream port itnaected
to. The device has dedicated D+/D- pins for this purpose.

There are three types of ports that this device can detect

#=# " --1 )" +8

It refers to a downstream port on a device that complids tve USB 2.0 definition of a host or hub. An SDP expects a
downstream device with a good battery to draw less tham& Javerage when unconnected or suspended, up to 100 mA
maximum when connected and not configured and not suspended, and500 thA maximum if so configured and not
suspended. A downstream device can be enumerated when it denected to an  SDP.

An SDP pulls the D+ and D- lines to ground through two 15tgpical) resistors. The various current limits forFBSL00mMA,
500mA) are configurable via OTP’s.

I#=# 1 ) +8

A Charging Downstream Port (CDP) is a downstream port @evece that complies with the USB 2.0 definition of a lwsa
hub, except that it shall support the Charging Downstream R@DP shall output a voltage of VDM_SRC (0.5V to 0.7V) on
its D- line when it senses a voltage greater than VDAT RE2V to 0.4V) but less than VLGC_LOW (0.8V) on its Dreli
when not connected to a peripheral.

A CDP shall output a voltage of VDM_SRC (0.5V to 0.7V) anDk line from the time that the peripheral is connectetheo
time that the peripheral is disconnected. The currentfoniCDP is set at 2A (configurable via OTP’s).

M=t - - ) +8

It is a downstream port on a device that outputs powenghra USB connector, but is not capable of enumerating a deamstr
device. External power ACIN, such as AC adapter, fathia category of DCP. A DCP shall short the D+ lingh® D- line
through a 200 resistance. The current limit for DCP is set at 2Afigurable via OTP’s).

I# 6 '

The device includes a switcher mode charger. Compared radfiional linear charge, this PWM charger features diamat
efficiency increase and power consumption decrease in syttaim®quire large power consumption and fast battery iclgarg
and thus greatly improve the system temperature perfoen&attery Charger starts operation if VINTHL < VIN avgYS >
VBAT+0.1.

Battery charger has following modes of operations

I# # 2 -t $-

Charging current through the battery flows through an extserae-resistor in series with the battery .The veltg@merated is
fed as input to the first stage .Any offset voltage presetite first stage of amplifier causes inaccuracy endfarging current.
Therefore, it is imperative that this offset should baceled. This offset cancellation is done using SAR lognce offset-
calibration is done, the Charger enters into Start-up phase

I# # - 6' $-

If the Battery voltage (¥ar) is such that War < Vear<VirckL, Battery charged with constant current of Idead_bat(50mA or
25mA) till battery voltage reachespéyx. or time-period of JFeaqsar If €ven after charging for a time-period of
Tgeageafminimum 10Minutes, Maximum 40Minutes), battery voltage remégaes than Yck., charging is stopped and an dead
battery mode timeout interrupt generates. Charging ibldidaintil interrupt clear dead battery signal is assdert

I# # Y%

If the Battery voltage (¥ar) is such that Yreki < Vear < Virek, battery is charged with constant current+ggi till battery
voltage reaches Mck or a time-period of Jrck, Whichever is lower. If even after charging for a tipggiod of Frck, battery
voltage remains less tharpék, charging is stopped and an Trickle mode timeout interrigstserted. Charging is disabled until
interrupt clear Trickle mode signal is asserted.
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In this mode, battery is charged by a constant current o&vadcy. Charger operates in this mode Hr¥k < Vear < Vecew
Charging continues till Battery voltage reachegdy, or a time-period of dc, whichever is lower. If even after charging for a
time-period of E¢, battery voltage remains less thagchy, charging is stopped and an interrupt CC mode timeowssixtzd.

Charging current is disabled until interrupt clear CC mixasserted. Beyond junction-temperature gf Bnd battery-
temperature of Tthb, ICHRG is reduced.

1# # 9 oS-
If Vear> Veeern then battery is charged by maintaining constant volagen at the charger output. Charging current into the
battery is less tharrdch in this mode. Beyond junction-temperature gbTICHRG is reduced. . Charging stops if even after
charging for a time-period ofgf; (in which case interrupt CV timeout is ascertained}ebatoltage remains less thapa; or
both of the below-mentioned conditions are met:

Charging current is less thag 4y

Battery voltage exceedssMu
Once interrupt CV timeout generated, Charging current éidabitil interrupt clear CV mode asserted.

VBATH
VCCCH

VTRCK

Vrrekd|_

VBATL

«— 5 <
Dead Bat,  Trickle Constant Current
Charging  Charging  Charging

_}{_

Figure 9-10: Battery charger modes of operation
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Adapter/USB connection

(VintHL< ViIn< VinThH) and
(Vsvs > Vear+0.1) and

No

No

Timeout =1 ?

Yes

No

Timeout =1 ?

Yes

No

Timeout =1 ?

Yes

No|

A

No

(VeatL< Vear < Vceen) and
Charger Enable <
Dead Battery Mode: Dead Bat Charging |_Y€s
Veart < Vear < Vrrew Vear < Vrrer?
Yes
Trickle-Mode: Yes > Trickle Charging
V1rekL < VBAT< VTRCK ? Vear < VTRck ?
No
CC-Mode: Yes Constant Current
V1rek< Vear< VeceH? —> Charging
Vear< Vcecen ?
No
CV-Mode: Ves Constgnt Voltage
Vceen< Vear< VeatH?  |—m—> Charging
and lche > levn ? Vear < Vearr ? and

IcHe > lcvrH ?

Timeout =1 ?

Yes

End of
Charging

BAD Battery:
Stop Charging

1# # 6 '

Figure 9-11: Battery charger state diagram

Battery supplies the load current only if none of the inpppBes are in good condition (VINTHL > VIN or VIN > VINTH) or

the current-limit of USB/AD is reached.
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This device includes Fuel Gauge to measure battery stiatas do coulomb counting, battery voltage and batterpeeature
measurement with automatic offset calibration on chip. dligerithm for Fuel Gauge resides in the processor wbash
automatically adjusts for Battery Aging, Battery Seiédharge, Battery Temperature and different discharge rétescapable
to calculate Accurate SOC (State Of Charge), DOD (bé&gtDischarge) and Time-To-Empty predictions. Thioatgm does
not require regular Battery Empty and Full states to ta@maccuracy.

#o(

This PMIC communicates through 12C interface which is 2-wesal interface and consists of a data line (SDA) arldck ¢
line (SCL) with pull-up structures. When the bus is iblsth SDA and SCL lines are pulled high. All the 12C conigatdevices
connect to the 12C bus through open drain I/O pins, SDA and S@hagter is responsible for generating the clock signal and
device addresses. The master also generates speaditiaus that indicate the START and STOP of data tranéfeslave
device receives and/or transmits data on the bus under wigtter device.

This PMIC has two 12C controllers. One is used for DVi&fionality in Dc-Dc converters called DVS 12C. Secondsed for
controlling other functionalities, called Normal 12C. Thesatrollers work as slave and have different sevendoitessses which
are OTP programmable.

1# # v

DVS I12C is compatible with high speed mode (3.4Mbps) tatssfer. Normal 12C is compatible with fast mode (400klaps)
data transfer as per 12C-Bus specifications. The SCL addigiut buffers incorporate spike suppression and Schnggers to
reject short glitches as required by the 12C specifications.

Data Validity

During all transmissions, the master ensures that datdids A valid data condition requires the SDA linébtstable during the
HIGH period of the clock. The HIGH or LOW state of theadliite can only change when the clock signal on the SCLlidine
LOW

SDA

X

Sm
| Change
| of Data
! Allowed

|
|
! Data Valid
|
|

Figure 9-12: Data Validity in 12C

#H# "& -"2 -

All transections begin with a START and can be terminbted STOP. A HIGH to LOW transition on the SDA line wiSlEL

is HIGH is one such unique case. This situation indicat8$ART condition. A LOW to HIGH transition on the SDA line
while SCL is HIGH defines a STOP condition START and ST@oRditions are always generated by the master. The bus is
considered to be busy after the START condition. The busrisidered to be free again a certain time after thOFST
condition.
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SCL SCL
I - | P
START STOP
Condition Condition

Figure 9-13: START and STOP Condition

I## 6

Every byte put on the SDA line must be 8-bits long. Thebremof bytes that can be transmitted per transfer isstncted.
Each byte has to be followed by an acknowledge bit. Datarisfarred with the most significant bit (MSB) first.

1# # 1-) 4+

The acknowledge bit is used for handshaking purpose betweenaiterrand slave. The master and slave both can either
receive or send 8 bits of serial data depending on whétkemaster sends device's read address or write addréss
beginning of data transfer sequence. In either case, dbivee has to send an acknowledge bit to the transritteomplete
transmission of one data byte without any errors. When @ésiavritten to, it acknowledges its write address al as the
following data bytes too, When it is read from, devicey aaknowledges its read address.

The device generates an acknowledge bit, right after regeivbits of data, by pulling SDA low during the ninth clock plals
entire HIGH period. The master generates a similar aclaugel byte when it reads from device. The transmitter hig$ go

off SDA during the ninth clock cycle's high period to allthe receiver to generate an acknowledge bit

e |\ OO
by Transmitter —_——
Acknowledge
DATA O/P
by Receiver
SCL from
Master W\ _____ 7 8 QT

S
START
Condition CLOCK Pulse for
ACKNOWLEDGE

Figure 9-14: Acknowledge Pulse

When SDA remains HIGH during this 9th clock pulse, this is ddfias the Not Acknowledge signal (NACK). The master then
can generate either a STOP condition to abort the tramsferepeated START condition to start a new tran3teere are five
conditions that lead to the generation of a NACK:

1. No receiver is present on the bus with the transdhitidress so there is no device to respond with an acknowledge

2. The receiver is unable to receive or transmit becdlssperforming some real-time function and is not readyttot
communication with the master.

3. During the transfer the receiver gets data or commaati toes not understand.

4. During the transfer the receiver cannot receive any daigebytes.

5. A master-receiver needs to signal the end of the é&natwsthe slave transmitter.
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by Transmitter N
Not Acknowledge
DATA O/P
by Receiver
SCL from
: |
START
Condition CLOCK Pulse for
ACKNOWLEDGE
Figure 9-15: Not Acknowledge Pulse
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To write to device control registers, master needsit@ate a communication link by first generating a STRRAdition on the
12C bus. Device control registers can be written theviatlg three modes.

Mode 1:

In this mode the master can write same data to a sirgilgeerepeatedly. Master generates START condition thevill send
the Write address to the slave. The device will sekdawaedge bit to master. Next, the master will send M$&Bthe control
register address and the device returns an acknowleddgigaih the master will send LSB's of the control registed device
send acknowledge bit. Following this, the master sends aobyata that needs to be written. Device receiveshiies of data
and sends an acknowledge bit back to master. The internabloadister is updated right after an acknowledge bit ¢ &e
master. The master can write data repeatedly to the samtrol register address by sending data untii STOP camdit
generated.

7-bit < 8-bit > 8-bit > < 8-bit >
CONTROL CONTROL DATA to DATA to
| = |SLAVEADDRESS| W REG ADD (MSB REG ADD (LSB CONTROL REG CONTROL REG
Start Write: O Stop

Mode 2:

In this mode the master can write data on incremental ¢oetisters. If all the control registers needs taupdated at once
then there is no need to repeat the device and registersaddifee register address is incremented in 12C block rigt a
acknowledge bit. Therefore, all the control registerte lalata can be updated serially at once. In this mode, dbteimhas to
write the mode code before writing control register addréshe mode code is for mode 2, device will expect M&&$ LSBs
of control registers from master.

7-bit 8-bit 8-bit 8-bit 8-bit
MODE CODE MODE CODE CONTROL CONTROL DATA to CONTROL DATA to CONTROL DATA to CONTROI DATA to CONTROL
| ? |SLAVE AD Sl “F - (MSB) (LSB) ._BEE.KAED_LMSB)_._REG.KAED_LI&B)_.RES K . REG K+1 . REG K+2 REG K+N+2

Start Write: 0 Stop

Mode 3:

In this mode the master can write multiple different cdmirgisters before generating STOP condition. To initlaie mode, the
master has to write mode code before control regisidneas. If device identify mode code for mode 3, it @ipect to receive
MSBs and LSBs of control register. If the mode code tsdemtified as either mode 2 or mode 3, device will iakes MSB's of
the control registers.

Z-hit 8-hit 8-hit
MODE CODE MODE CODE

| ? |SLAVEADD le“”f . (MSB) (LSB)

Start Write: 0 Stop
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To write to device control registers, master needsitiate a communication link by first generating a STRRdition on the
12C bus. The master can read data from the control registdms following two modes.

Mode 1:

The master can read data repeatedly from the contisteegddress. It has to supply the device salve addndssexice will
send acknowledge bit to the master. Next, the masteseritl MSB's of the control register Read address and tieedeturns

an acknowledge bit. Again the master will send LSB's ofcthrol register Read address and device send acknowbédge
Then the master sends a repeat START condition followezhlvg address. The device send back an acknowledge it and
byte of data from the previously received register axidrié the master acknowledge, the device again sena abgtta from

the same register address. It will be repeated until tiseemsends NACK bit.

Z-hit 8-hit 8-hit Z-bit 8-bit
CONTROL CONTROL
DRETUEES U el ]  E S ——
Start Write: 0 Re-Start Read: 1 NACK Stop

Mode 2:

In this mode the master can read data on incremental coatjisters. If the master needs to read data frorthallcontrol
register at once then there is no need to repeat the dexdcegister address. The register address is incredrianzC block
right after acknowledge bit. Therefore, all the conteglisters' byte data can be uploaded on the bus setfialyca. In this
mode, the master has to write the mode code beforegvatintrol register address. If the mode code is for modevige will
expect MSBs and LSBs of control registers from masteg.sequence to read data in mode 2 is show below.

7-bit. 8-bit 8-bit. 8-bit. 8-bit. 7-bit 8-bit

. MODE CODE . MODE CODE CONTROL . CONTROL
S |FUAEARRREES W MSB LSB REG K ADD (MSB} REG K ADD (LS_B). ? |SLAVEADDRES| ; M

Start Write: 0 Re-Start Read: 1 NACK Stop
I# # 2 -
Normal 12C (Standard and Fast mode)
Parameter Symbol Condition Min Typ Max Units
SCL Clock Frequency FSCL 40( KHz
Bus Free Time Between tBUF 1.3 uS
a Precedent and Start
SCL Clock "L" Time tLOW 1.3 uS
SCL Clock "H" Time tHIGH 0.6 uS
Start Condition Setup tSU;STA 0.6 puS
Time
Start Condition Hold tHD;STA 0.6 uS
Time
Stop Condition Setup tSU;STO 0.6 puS
Time
Data Hold Time tHD;DAT 0 uS
Data Setup Time tSU;DAT] 100Notel nS
Rising Time of SCL tR 300 nS
and SDA (Input)
Falling Time of SCL tF 300 nS
and SDA (Input)

Note: All the above mentioned values are corresponding to VIH dnch level
Note 1: Standard mode is allowed in 12C-bus standard. For Standard rhoéeds to satisfy the condition: tSU;DAT >=250nS
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DVS I2C (High Speed mode)
Parameter Symbol Condition | Min Typ Max Units
SCL Clock Frequency FSCLH 3400 KHz
SCL Clock "L" Time tLOW 160 nS
SCL Clock "H" Time tHIGH 60 nS
Start Condition Setup Time tSU;STA 160 nS
Start Condition Hold Time tHD;STA 160 nS
Stop Condition Setup Time tSU;STQ 160 nsS
Data Hold Time tHD;DAT ONotel 70 nS
Data Setup Time tSU;DAT 10 nS
Rising Time of SCL (Input) tRCL 10 40 nS
Falling Time of SCL (Input) tFCL 10 40 nS
Rising Time of SDA (Input) tRDA 10 80 nS
Falling Time of SDA (Input) tFDA 10 80 nS
Capacitive load for each bus line Cb 100 pF

Note: All the above mentioned values are corresponding to VIH dnchs level
Note 1: A device must internally provide a data hold time igiglrthe undefined part between VIH and VIL of the falling edge of
the SCLH signal. An input circuit with a threshold as low asiplestor the falling edge of the SCLH signal minimizes this hold

time.
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Reg Name Reg Address Bit Name Reg Description Default
(hex) Bit Value
RES_RO 31:| Reserved Bits 000000
2
RO_RTC 0280 ~ 0283 | Time 1 0: Start incrementing the time value 0
1: Stop incrementing the time value
Cal 0 0: Start incrementing the calendar valye 0
1: Stop incrementing the calendar valug
RES_R1_RTC 31:| Reserved Bits
R1_RTC 0284 ~ 1 0000
0287 000
Hour_Register 0 0: 24 hour clock format 0
1: 12 hour clock format
Hundred_Second_Tens 74  Hundredths of a second — tens BCD|digit 0000
0288 ~ (0-9)
028b Hundred_Second_Units 3:0  Hundredths of a second — units BCD|digit 0000
R2-RTC (0-9)
RES R3 RTC 15| Reserved Bits 0
Second_Tens 14| Seconds —tens BCD digit (0-9) 00
12
Second_Units 11:| Seconds — units BCD digit (0-9) 0000
8
RES R4 RTC 23| Reserved Bits 0
Minute_Tens 22:| Minutes — tens BCD digit (0-5) 0
20
Minute_Units 19: | Minutes — units BCD digit (0-9) 0
16
Ch 31 | The value in this register has altered since 0
last read. Read and clear
PM 30 | AM/PM Select: in 12 hour clock mode, 0
indicates PM when set.
Hour_Tens 29:| Hours —tens BCD digit (0-2) 0
28
Hour_Units 27: | Hours — units BCD digit (0-9) 0
24
Month_Ten 7 Month — tens BCD digit (0-1) 0
R3_RTC 028c ~ 028f | Month_Unit 6:3 | Month — units BCD digit (0-9) 0
Day 2:0 | Day of the week (arbitrary) — units BCO 0
digit (0-7)
RES_R7_RTC 15:| Reserved Bits 0
14
Date_Tens 13:| Date — tens BCD digit (0-3) 0
12
Date_Units 11:| Date — units BCD digit (0-9) 0
8
Year_Tens 23:| Year —tens BCD digit (0-2) 0
20
Year_Units 19:| Year — units BCD digit (0-9) 0
16
Ch 31 | The value in this register has altered since 0
last read. Read and clear
RES R9 RTC 30| Reserved Bits 0
Century_Tens 29: Century — tens BCD digit (1-2) 0
28
Century_Units 27:| Century — units BCD digit (0-9) 0
24
Time_Alarm_Hundred_Set 7:4 Hundredths of a second —tens BCD digit 0
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(hex) Value
R4_RTC 0290 ~| ond_Tens (0-9)
0293 Time_Alarm_Hundred_Seg Hundredths of a second — units BCD digi 0
ond_Units (0-9)
RES R11 RTC Reserved Bits 0
Time_Alarm_Second_Tens : Seconds — tens BCD digit (0-9) 0
Time_Alarm_Second_Unit Seconds — units BCD digit (0-9) 0
s
RES R12 RTC Reserved Bits 0
Time_Alarm_Minute_Tens Minutes — tens BCD digit (0-5) 0
Time_Alarm_Minute_Tens Minutes — units BCD digit (0-9) 0
RES R13 RTC Reserved Bits 0
Time_Alarm_PM AM/PM Select: in 12 hour clock mode, 0
indicates PM when set.
Time_Alarm_Hour_Tens Hours — tens BCD digit (0-2) 0
Time_Alarm_Hour_Units :| Hours — units BCD digit (0-9) 0
Cal_Alarm_Month_Tens Month — tens BCD digit (0-1) 0
Cal_Alarm_Month_Units Month — units BCD digit (0-9) 0
R5_RTC 0294 ~ 0297 | RES_R14 _RTC Reserved Bits 0
RES_R15_RTC ;| Reserved Bits 0
Cal_Alarm_Date_Tens Date — tens BCD digit (0-3) 0
Cal_Alarm_Date_Units 1 Date — units BCD digit (0-9) 0
RES_R6_RTC :| Reserved Bits 0
Alarm_Enable_Month 0: Disable Alarm 1: Set (Triggelgria 0
Alarm_Enable_Date 0: Disable Alarm 1: Set (Triggdarm 0
R6_RTC 0298 ~| Alarm_Enable_Hour 0: Disable Alarm 1: Set (TriggerrAd 0
029b Alarm_Enable_Minute 0: Disable Alarm 1: Set (Triggsigrm 0
Alarm_Enable_Second 0: Disable Alarm 1: Set (Triggéajm 0
Alarm_Enable_Hundredth| 0: Disable Alarm 1: Set (Trigger) Alarm 0
Second
RES_R7_RTC :| Reserved Bits 0
Interrupt_Enable_Month 0 : Disable Interrupt 0
1: Enable Interrupt,
The interrupt generated will stay set untjl
it is cleared, by disabling the interrupt
Interrupt_Enable_Date 0 : Disable Interrupt 0
1: Enable Interrupt,
The interrupt generated will stay set untjl
R7_RTC 02a0 ~ 02a3 it is cleared, by disabling the interrupt
Interrupt_Enable_Hour 0 : Disable Interrupt 0
1: Enable Interrupt,
The interrupt generated will stay set untjl
it is cleared, by disabling the interrupt
Interrupt_Enable_Minute 0 : Disable Interrupt 0
1: Enable Interrupt,
The interrupt generated will stay set untjl
it is cleared, by disabling the interrupt
Interrupt_Enable_Enable_| 0 : Disable Interrupt 0
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(hex) Bit Value
econd 1: Enable Interrupt,
The interrupt generated will stay set untjl
it is cleared, by disabling the interrupt
Interrupt_Enable_Hundredt 0 0 : Disable Interrupt 0
h_Second 1: Enable Interrupt,
The interrupt generated will stay set untjl
it is cleared, by disabling the interrupt
RES_R8 _RTC 31:| Reserved Bits 0
6
Interrupt_Disable_Month 5 To reset interrupts those aradre 0

enabled. An interrupt is disabled by
writing a 1 to the appropriate disable
register field.

R8_RTC 02a4 ~ 02a7| Interrupt_Disable_Date 4| To reset interrupts those aredgirea 0
enabled. An interrupt is disabled by
writing a 1 to the appropriate disable
register field.
Interrupt_Disable_Hour 3 To reset interrupts those are already 0
enabled. An interrupt is disabled by
writing a 1 to the appropriate disable
register field.
Interrupt_Disable_Minute 2 To reset interrupts those aradre 0
enabled. An interrupt is disabled by
writing a 1 to the appropriate disable
register field.
Interrupt_Disable_Enable | 1 To reset interrupts those are already 0
Second enabled. An interrupt is disabled by
writing a 1 to the appropriate disable
register field.
Interrupt_Disable_Hundred 0 | To reset interrupts those are already 0
th_Second enabled. An interrupt is disabled by
writing a 1 to the appropriate disable
register field.

RES_R9 RTC 31:| Reserved Bits 0

Interrupt_Mask_Month 5| This register indicates which inggis 0
are currently set. A field being set
indicates that the corresponding interrup
is disabled.
Interrupt_Mask_Date 4| This register indicates which intesrupt 0
are currently set. A field being set
indicates that the corresponding interrup
R9_RTC 02a8 ~ 02ab is disabled.
Interrupt_Mask_Hour 3| This register indicates which interrupts 0
are currently set. A field being set
indicates that the corresponding interrup
is disabled.
Interrupt_Mask_Minute 2 | This register indicates which inggis 0
are currently set. A field being set
indicates that the corresponding interrup

~+

~+

~+

~+

is disabled.
Interrupt_Mask_Enable_Se 1 This register indicates which interrupts 0
cond are currently set. A field being set

indicates that the corresponding interrupt

is disabled.
Interrupt_Mask_Hundredth 0 | This register indicates which interrupts 0
_Second are currently set. A field being set
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(hex) Bit Value
indicates that the corresponding interrupt
is disabled.
RES_R10_RTC 31: Reserved Bits 0
4
Valid_Calender_Alarm 3 Bit is set if the data is valideTounter 0
will not start if any of the valid flags is
R10_RTC 02ac ~ 02af not set.
Valid_Time_Alarm 2 Bit is set if the data is valid. Thauoter 0
will not start if any of the valid flags is
not set.
Valid_Calender 1 Bit is set if the data is valid. The ceunt 0
will not start if any of the valid flags is
not set.
Valid_Time 0 Bit is set if the data is valid. The counter 0
will not start if any of the valid flags is
not set.
RES_R11 _RTC 31: Reserved Bits 0
1
Keep_RTC_Reg 0| When high, the time and calendar 0
R11_RTC 02b0 ~ registers and any other registers which
02b3 directly affect or
are affected by the time and calendar
registers are NOT reset when the APB
reset signals
are applied. When low, the n_p_reset
signal will reset every register except the
keep RTC
and control registers.
RES R12 RTC 7:2| Reserved Bits 0
P_Reset 1 0 : Reset whole RTC registers except 1
R12_RTC 02b4 Date and Time 1: Remove the Reset
RTC_Reset 0 0 : Reset RTCregisters 1: Remove the 1
Reset
R13_RTC 18c0 RES_R13_RTC 7:1 Reserved Bits 0000
000
0 1: To synchronize the i2c to apb clock 0
(write/read )
0: To writing/ reading into RTC
R14_RTC 18c1 RES_R14_RTC 7:1 Reserved Bits 0000
000
0 1: synchronization is done (read only ) 0
0: synchronization is not done (read only)
SMPS
Reg Name Reg Address Bit Name Reg Description Default
(hex) Bit Value
RO_SMPS 0143 SMPS2_MODE 7:4  SMPS2 can be programmed to followjng
mode
0001: Auto-mode
0011: PWM mode
0100: PFM mode
0110: Low Ig PFM mode
1000: Power Down SMPS2
SMPS1_MODE 3:0/ SMPSL1 can be programmed to following
mode
0001: Auto-mode
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Reg Name

Reg Address
(hex)

Bit Name

Reg
Bit

Description

Default
Value

0011: PWM mode

0100: PFM mode

0110: Low Ig PFM mode
1000: Power Down SMPS1

R0Oa_SMPS

0144

RESERVED

74

Reserved Bits

RESERVED

3.0

Reserved Bits

R1_SMPS

0145

SMPS4_MODE

74

SMPS4 can be programmed to follow
mode
0001: Auto-mode
0011: PWM mode
0100: PFM mode
0110: Low Ig PFM mode
1000: Power Down SMPS4

R2_SMPS

07CE

RES R_SMPS 0

1

Reserved Bits

SMPS1_OPCTRL_SEL

SMPS1 output voltage programming,
0: O/P programming Disabled
1: O/P programming Enabled

R3_SMPS

088E

RES_R_SMPS_1

1

Reserved Bits

0000
000

SMPS2A_OPCTRL_SEL

SMPS2A output voltage programming
0: O/P programming Disabled
1: O/P programming Enabled

R3a_SMPS

094E

Reserved Bits

00Qo0
000

Reserved Bits

R3b_SMPS

OAOE

Reserved Bits

0000
000

Reserved Bits

R4_SMPS

OB8E

RES_R_SMPS_2

1

Reserved Bits

0000
000

SMPS4_OPCTRL_SEL

SMPS4 output voltage programming,
0: O/P programming Disabled
1: O/P programming Enabled

R5_SMPS

0340

SMPS1_OP_PROG

0

SMPS1 Output voltage programming
00000000: 0.385V
00000001: 0.395V
00000010: 0.405V

10000000: 1.665V

10000100: 1.705V

0

R6_SMPS

0341

SMPS2A_OP_PROG

D

SMPS2A Output voltage programmi
00000000: 0.385V
00000001: 0.395V
00000010: 0.405V

10000000: 1.665V

11111111: 1.705V

R6a_SMPS

0342

7:0

Reserved Bits

R6b_SMPS

0343

7:0

Reserved Bits

R7_SMPS

0344

SMPS4_OP_PROG

0

SMPS4 Output voltage programming

01010001: 1.195V
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Reg Name Reg Address Bit Name Reg Description Default
(hex) Bit Value
00000001: 1.205V
00000010: 1.215V
10000000: 1.665V
10001111: 1.815V
R8 SMPS 0346 RES_R_SMPS 7% Reserved bits 00
SMPS4_DVS_ENABLE 4 DVS enable for SMPS4 0
0: DVS disabled
1: DVS enabled,
In this mode SMPS4 output should be
programmed through 12C_DVS
3 Reserved Bits 0
2 Reserved Bits 0
SMPS2A_DVS_ENABLE 1 DVS enable for SMPS2A 0
0: DVS disabled
1: DVS enabled.
In this mode SMPS4 output should be
programmed through 12C_DVS
SMPS1_DVS_ENABLE 0 DVS enable for SMPS1 0
0: DVS disabled
1: DVS enabled.
In this mode SMPS4 output should be
programmed through 12C_DVS
R9_SMPS 080b RES_R9_SMPS 5:2  Reserve Bits
00
SMPS1_DVS_SR 1:0 DVS slew rate for SMPS1 0000
00: 12.5 mV/uS 00
01: 6.25 mV/uS
10: 3.125 mV/uS
R10_SMPS 08cb RES_R10_SMPS 72
Reserve Bits 00
1:.0 | DVS slew rate for SMPS2A 0000
SMPS2_DVS_SR 00: 12.5 mVv/uS 00
01: 6.25 mV/uS
10: 3.125 mV/uS
R10a_SMPS 098b 72
Reserve Bits 00
1:0 | Reserved Bits 0000
SMPS2_DVS_SR 00
R10b_SMPS Oadb 7:2| Reserve Bits
00
1:0 | Reserved Bits 0000
00
R11_SMPS Obcb RES_R10_SMPS 72
Reserve Bits 00
1.0 | DVS slew rate for SMPS4 0000
SMPS4 _DVS_SR 00: 12.5 mV/uS 00
01: 6.25 mV/uS
10: 3.125 mV/uS
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Reg Name

Reg Address
(hex)

Bit Name

Reg
Bit

Description

Default
Value

RO_LDO

05C1

RES_RO_LDO

7:3

Reserve Bits

PD_LDO 2B

LDO2B Power Down
0: Enable
1 Disable

RES_RO_LDO

Reserve Bit

PD_LDO_1

LDO1 Power Down
0: Enable
1 Disable

R1_LDO

0581

RES_R1_LDO

7:1

Reserved Bits

0go0
000

LDO1_OP_PROG_MSB

Reserved Bits

0

R1_LDO

0580

LDO1_OP_PROG_LSB

7

LDO1 output voltage programming w

12.5mV step
00000000: 1.2V
00000001: 1.2125V
00000010: 1.225V

01101000 2.5V
10101000 3.3V

11111111: 3.6

ith

0110
1000

R2_LDO

0582

RES_R2 _LDO

Reserve Bit

LDO2B_OP_PROG

6.0

LDO2B output voltage programming v

12.5mV step
0000000: 0.4125V
0000001: 0.425V
0000010: 0.4375V

0001101

1111111:

vith

0001
101

R3_LDO

0583

RES_R3_LDO

73

Reserved Bits

0go0

LDO1_MODE

2.0

LDO1 modes
000: Low Ig Mode
111: Low Noise Mode

111

R4_LDO

0585

RES_R4_LDO

73

Reserved Bits

0go0

LDO2B_MODE

2.0

LDO2B modes
000: Low Ig Mode
111: Low Noise Mode

111

R5_LDO

05CO0

RES_R5_LDO

Reserved Bits

09

LDO2B_SLEEP

LDO2B Ultra Low Ig mode (Sleep)
0: Disable
1: Enable

RES_R5 _LDO

Reserved Bits

LDO1_SLEEP

[CSTN

LDO1 Ultra Low Ig mode (Sleep)
0: Disable
1: Enable

RES_R5_LDO

2:0

Reserved Bits

00p

R6_LDO

0641

RES_R6_LDO

73

Reserve Bits

PD_LDO_6C

LDO6C Power Down
0: Enable
1 Disable
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Reg Name

Reg Address
(hex)

Bit Name

Reg
Bit

Description

Default
Value

PD_LDO_4

1

LDO4 Power Down
0: Enable
1 Disable

PD_LDO_3

LDO3 Power Down
0: Enable
1 Disable

R7_LDO

0604

LDO6C_OP_PROG

7

LDO6C output voltage programming
00000000:
00000001:
00000010:

01010110:

11111111

0101
0111

R8_LDO

0602

LDO4_OP_PROG

7.

LDO4 output voltage programming
00000000:
00000001:
00000010:

01010110:

11111111

0101
0111

R9 _LDO

06000

RES_R9_LDO

Reserve Bit

LDO3_OP_PROG

LDO3 output voltage programming
0000000:
0000001:
0000010:

0001101

1111111:

1111
111

R10_LDO

0640

RES_R10_LDO

Reserved Bits

0Q

LDO6C_SLEEP

LDO6C Ultra Low Ig mode (Sleep)
0: Disable
1: Enable

LDO4_SLEEP

LDO4 Ultra Low Ig mode (Sleep)
0: Disable
1: Enable

LDO3_SLEEP

LDO3 Ultra Low Ig mode (Sleep)
0: Disable
1: Enable

RES_R5_LDO

2:0

Reserved Bits

00p

R11_LDO

06C1

RES R11 LDO

7:3

Reserve Bits

PD_LDO_6B

LDO6B Power Down
0: Enable
1 Disable

PD_LDO_6A

LDO6A Power Down
0: Enable
1 Disable

PD_LDO 5

LDO5 Power Down
0: Enable
1 Disable

R12_LDO

0684

LDO6B_OP_PROG

7

LDOG6B output voltage programming
00000000:
00000001
00000010:

0101
0111
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Reg Name Reg Address Bit Name Reg Description Default
(hex) Bit Value

01010110:

11111111

R13_LDO 0682 LDO6A_OP_PROG 7:0 LDOG6A output voltage programming 0101
00000000: 0111
00000001:
00000010:

01010110:

11111111

R14 LDO 0680 RES_R14 LDO 7 Reserve Bit

LDO5_OP_PROG 6:00 LDOS5 output voltage programming 1111
0000000: 101

0000001:
0000010:

0001101

1111111:

R15 LDO 06c0 RES_R15_LDO 7:64 Reserved Bits 0d

LDO6B_SLEEP 5 LDO6B Ultra Low Ig mode (Sleep) 0
0: Disable
1: Enable

LDO6A SLEEP 4 LDOG6A Ultra Low Ig mode (Sleep) 0
0: Disable
1: Enable

LDO5_SLEEP 3 LDO5 Ultra Low Ig mode (Sleep) 0
0: Disable
1: Enable

RES R15 LDO 2.0 Reserved Bits 00p

R16_LDO 0140 RES_R16_LDO 7 Reserved Bits 0

LDO1_SLEEP 6 LDO1 Ultra Low Ig mode (Sleep) 0
0: Disable
1: Enable

RES_R16_LDO 5.0 Reserved Bits 00p0

R17_LDO 0141 LDO1_PD 7 LDO1 Power Down 0
0: Disable
1: Enable

LDO6C_SLEEP 6 LDO6C Ultra Low lg mode (Sleep) 0
0: Disable
1: Enable

LDO6B_SLEEP 5 LDOG6B Ultra Low Ig mode (Sleep) 0
0: Disable
1: Enable

LDO6A SLEEP 4 LDOG6A Ultra Low Ig mode (Sleep) 0
0: Disable
1: Enable

LDO5_SLEEP 3 LDO5 Ultra Low Ig mode (Sleep) 0
0: Disable
1: Enable

LDO4_SLEEP 2 LDO4 Ultra Low Ig mode (Sleep) 0
0: Disable
1: Enable

LDO3_SLEEP 1 LDO3 Ultra Low Ig mode (Sleep) 0
0: Disable
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Reg Name Reg Address Bit Name Reg Description Default
(hex) Bit Value
1: Enable
LDO2B_SLEEP 0 LDO2B Ultra Low Ig mode (Sleep) 0
0: Disable
1: Enable
R18_LDO 0142 LDO6C_PD 7 LDO6C Power Down 0
0: Disable
1: Enable
LDO6B_PD 6 LDO6B Power Down 0
0: Disable
1: Enable
LDO6A_PD 5 LDOG6A Power Down 0
0: Disable 1: Enable
LDO5_PD 4 LDO5 Power Down 0
0: Disable
1: Enable
LDO4_PD 3 LDO4 Power Down 0
0: Disable
1: Enable
LDO3_PD 2 LDO3 Power Down 0
0: Disable
1: Enable
LDO2B_PD 1 LDO2B Power Down 0
0: Disable
1: Enable
RES_R18_LDO 0 Reserved Bits 0
USB, WLED Boost
Reg Name Reg Address Bit Name Reg Description Default
(hex) Bit Value
R1_BOOST 0146 7:2 | Reserved Bits
0000
00
1 WLED Boost Power Down 0
0: Power Up
1: Power Down
0 USB Boost Power Down 0
0: Power Up
1: Power Down
R2_BOOST 1005 7:6 | Reserved Bits 00
5:0 | Maximum WLED boost voltage 0100
01
R3_BOOST 1040 7.0| PWM DIMMING[9:2] MSB 8 bhits 0001
0000
R4_BOOST 1041 7:3| Analog Dimming for LEDO 11171
1
2 Reserved 00
1:0 | PWM DIMMING[1:0] LSB 2 bits 00
R5_BOOST 1042 7:5| Reserved Bits 011
4:0 | Analog Dimming for LED1 1111
1
R6_BOOST 1043 7:5| Reserved Bits 011
4:0 | Analog Dimming for LED2 1111
1
R7_BOOST 1044 7:5| Reserved Bits 011
4:0 | Analog Dimming for LED3 1111
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1

0011

R8_BOOST

OF46

7:4 | Reserved Bits
3:2 | Power Good Threshold for USB

10

00:89%
01:96%
10:82%
11:100%

1.0 | Reserved Bits

00
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Reg Name Reg Address Bit Name Reg Description Default
(hex) Bit Value
R1_PP 1186 7:4 | DCD Timeout programmability (USB 0110
BC1.2)
0000: 128ms
0001: 256ms
0010: 384ms
1111: 2048mS
3:0 | Reserved Bits 101p
R2_PP 1192 7:1| VDAT_REF_SEL programmability (USB 0000
BC1.2) 001
0000001: 0.25mV
0000010: 0.275 mV
0000100: 0.3 mV
0001000: 0.325 mV
0010000: 0.35 mV
0100000: 0.375 mV
1000000: 0.4 mV
0 Reserved
R3_PP 1193 7.0 | VDP_SEL programmability (USB BCL1.R) 1000
00000001: 0.5mV 0000
00000010: 0.525mV
00000100: 0.55mV
00001000: 0.575mV
00010000: 0.6mV
00100000: 0.625mV
01000000: 0.65mV
10000000: 0.675mV
Charger
Reg Name Reg Address Bit Name Reg Description Default
(hex) Bit Value
R1_Charger 124F 7:4 | EOC threshold current for battery charger 0100
3:0 | Reserved Bits 1000
R2_Charger 1246 7:0 | CV threshold for coin cell 11001110
R3_Charger 1248 7:0 | Maximum Charging Current of Coin-Cell 11111111
R4_Charger 1249 7:4 | Reserved Bits 1110
3:0 | Battery Charger CC current 0011
R5_charger 1253 7:0 | Maximum Battery Voltage for charger to 11001100
work
R6_charger 1254 7:3| Reserved Bits 00000
2:0 | Battery Trickle threshold voltage 000
R7_charger 1256 7:4 | Battery threshold voltage for trickle to 1000
Constant Current
3:0 | Battery threshold voltage for Constan{ 1110
Current to Constant Voltage
R8_charger 125C 7:5| Reserved Bits 000
4:0 | Charging current in Trickle Mode 01010
R9_charger 129D 7:0 | Battery Voltage low warning threshold 10011101
R10_charger 129E 7:0 | Battery Voltage shutdown threshold 10001110
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I# 6 -

Switching power supplies layout is a very important stefhéndesign. Careful PCB layout on the board is imporftanthe
switching regulators to operate at high speed and do gst the specified performance. If the PCB layout iscaoefully
implemented, the regulator could show poor line and/or legdlation, stability and switching frequency issues atagcEMI
problems. It is critical to provide a low inductance, impedaground path. It is therefore recommended to use widstzomt
traces for the main current paths.

The input capacitor, the output capacitor and the inductor sheufilaced as close to the device pins as possible. The output
voltage feedback point (SMPS*_FB) should be taken in the oogimatcitor path. The feed-back line should be routed away f
noisy components and traces for e.g. the LX_SMPS*. Thensatic for the layout is shown figure 9-17

Figure 9-16: Layout Recommendation for Switching Regulators
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Figure 9-17: Schematic for Layout in Figure 9-16

CIREL SYSTEMS



CSPM3001
Highly Integrated PMIC with Battery Management

Revision 1.0
# (
CSPM3001 is available in 76 pin QFN package.
D L - b
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Qﬂﬂﬁmﬁﬂﬂﬂﬂﬂﬂﬁﬁﬁﬂﬂﬂm
: = (Nd - 1) x&
Top View Bottom View
Common Dimension (in mm)
Symbol Min | Nom | Max

e 0.4 BSC

N 76

Nd 19

Ne 19

L 0.30 0.40 0.50

b 0.15 0.20 0.25

D2 5.00 5.10 5.20

E2 5.00 5.10 5.20

D 9.00

E 9.00

Table 5.1: Common Dimension of package
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Cirel Systems Pvt. Ltd. reserves the right to makeections, enhancements, improvements and other changes to its
semiconductor products and the datasheets. Customers areegdoesbtain the latest relevant information beforeiptac
orders and should verify that such information is current antplete.
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