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1 Features

Programmable step down switch mode DeDC Battery management Functions

converters 1 PWM charger for a single cell Li ion battery

1 5 DCDC stepdown voltage regulators 1 CCI/CV charging with max charging current of 2A

1 Wide Input Supply Range2.7V to 5.5V 1 Automatic identification of input source to set

f  Automatic PFM/PWM mode transition for high appropriate current limits in the input path
efficiency across loads 1  Supports 2A for adapter and variable ewtrlimits for

1  SupportsDVS (DynamicVoltageScaling) USB depending on the port type

f  Up to 3 MHz switching frequency to reduce the i Input power path management to ensure power from
external component form factor an external source even if battery is absent.

1 +3% Total DC Voltageaccuracy 1 Input path and battery undeoltagdovervoltage

f  Very good transienperformancé 1A step in b8 detection o

1 SMPS1.DVS enabledutput voltageangeof 0.4V i 1 Battery thermal monitoring
1.7V with max load current dBA. 1 Battery voltage and currenonitoring

T SMPSZA, SMPS2B. DVS enabled output voltage . On chip Coulomb counter to help calculate tetaf-
range of 0.4/ 1 1.7V with max load of 1.B. charge

1 SMPS3: DVS enabledutput voltage range of O/4i ' One backup battery charger
1.7V with max load o#A. 1 Protection against shorted battery and open battery

1 SMPS!t: Supportsan output voltage range of M2 conditions.
1.85V/ 2.5// 3.3V with amax load of 2. Output can 1 Protection against reverse current through battery and

be progranmed insteps of 25 mV

Programmable LDOs

E I

E I

8LDOs

Wide input voltage range @7 i 5.5V

Very good accuracy and transient performance
Very high PSRR

OneLow Noise LDQ

i1 One 1.2/ 1 3.3V output, 350 mA

One 0.&/-1.8V output, 350 mA

One 0.¢/-1.8V output, 5GnA

Three 1.%/-3.3V output, 350mA

One 1.%/-3.3V output, 50mA for PMIC core supply
One always on LDO with 1\2-2.5V output 20 mA:
only for internal use

Step-up switch mode DC_DC converters

il

Two DC-DC step up converters

Il One 5V outpuDC-DC with max load of 1A

Il One 6/-25V output 1® mA boost for driving
WLEDs

Display Support Functions
1

Supports up to 180mA of total current to power the
WLED string array and can support tgp5 diodes in
series.

Supports both analog dimming as well as PWM
dimming

AdaptefUSB.

Interface support Functions

f
f
f

I2C protocolfor bus interface
Hasa high speed two wire interface for DVS
Two bits of GPIO

System support Functions

= = =8 -8 a8 _a_a_9

=S|=A=ma N

Interrupt controller

Al'l supply railsd power
All supply rails support softwaren/off functions
Software reset

Externalpower button controlled on/off

Auto-boot options

Programmable power up sequencing

Reali time counter

12 bit ADC

Applications

Tablet PCs

Portable media players
Portable navigation devices
Point of Sales terminal
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3 Pin Diagram
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Figure 3-1: CSPM3002 Pin Diagram
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Control State Machin
+ Interrupt Handlling

Real-Time Clock

L LDO1

1.2-3.3V 350 mA

L VDD_LDO346C

Highly Integrated PMIC with Battery Management W’ SYSTEMS
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4 Block Diagram
’L 15 22H
LX_USB D‘l :[:}
—
SMPS5 OTGISON —
step up
VCON BACKUP —q|
Coin BATTERY SVI1A
Cell CHARGER
Power Path Selection
. SMPS6
Step up current
Charger controlled for WLED
Input path 6-25V 180 mA
VINBAT selector
vsvsour l WLED
1 CURRENT
SINK
CHARGER
SMPS1
Lidion step down [DVS
Battery L] 04-17,5A |DA
Input source DVS enabled
detection
— USB/Adapter|
DVS enabled
Battery Temp
Monitor SMPS2B —q
<}._1 step down
04-1.7,15A —]
DVS enabled
H CSPM3002
SMPS3 _q
step down
04-17,4A DAC—{
DVS enabled
32KHZ
XTAL OSC SMPS4
step down
1.2- 1.85/2.5/3.3,_{
30KHz 2A, 25mV step
Internal Oscillator|
| vop LDO1
Power Sequence 0T oo —
VOUT_LDO1

1.2-3.3V50 mA

<1
MISC CONTOL LDO3 VOUT_LDO3
OTP MEMORY [| 0.6-1.8V350mA co TR
LDO4 VOUT_LDO4
L] L

c:

2C_CLK Voltage monitor | voo,Loossas
S5 ko 3 | interface Control UV/OV detector . —
LDO5 L
—  0.6-1.8V50mA T
VOUT_LDO6A
VOUT_LDOGC L LDO6C [ VDD_LDO346C | | LDO6A - !
L. 1.2-3.3V 350 mA 1.2-3.3V 350 mA e
29 LDO6B r VOUT_LDO6B
VDDRTC LDO_RTC — | 12-33V350mA cmg;up
clg;mp 1.2-25V20mA

Figure 4-1 : PMU Block Diagram
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6 Pin List

Pin# Label Type Description
; ti:gmggi SMPS Output SMPS1 Switch output
3 VDD_SMPS1
4 VDD_SMPS1 SMPS Power SMPS1 Power supply
5 VDD_SMPS1
6 LX_SMPS4 SMPS Output SMPS4 Switch output
7 VDD_SMPS4 SMPS Power SMPS4 Power supply
8 SMPS4_FB Analog Input SMPS4 Feedbacsignal
9 SMPS1_BUCK_OK Digital Output Smps1 power ok signal
10 VDDIO Power Digital 1/0 supply
11 GPIO0 Digital Output General Purpose Digital OutpQt
12 12C_CLK Digital input I12C Interface CLK
13 12C_DATA Digital /0 I12C Interface Data
14 CHARGE_LED_STATUS| Digital Output Charger LED
15 VDD_SMPS2B SMPS Power SMPS2B Power supply
16 VDD_SMPS2A SMPS Power SMPS2A Power supply
17 DP_DM_CONNECTB Digital Output Signal to control the switch connecting DP,DM to

processor
18 LX_SMPS2B SMPS Output SMPS2B Switch output
19 LX_SMPS2A SMPS Output SMPS2A Switch output
20 SMPS2B_FB Analog Input SMPS2B Feedback signal
21 SMPS2A_FB Analog Input SMPS2A Feedback signal
22 INTR Digital Output Interrupt signal
23 CLK32KOUT Digital Output 32K clock output
24 RESETN Digital Output RESET signal for the processor
25 WLED Analog Input WLED Current Sink DAC node
26 VGATE_WLED Digital Output WLED Boost External N-et Gate Drive Output
27 FB_WLED Analog Input WLED Boost Feedback node
28 VSENSE_WLED AnalogInput WLED Boost NFET Current sense node
29 CHARGER_SENSE Analog Input Charger sense resistor
30 VDDRTC Power Power supply for RTC logic
31 NTC Analog Input NTC node for Battery temperature sensing
32 XIN_CLKIN Analog Input Xtall for XTALOSC
33 XOUT Analog Input Xtal2 for XTALOSC
. ONKEY function input signal. It has debounce time of
34 ONKEY Analog input 6Sec to shutdown PMIC.
gg xgg:§M§§g SMPS Power SMPS3 Power supply
37 LX_SMPS3
38 LX_SMPS3 SMPS Output SMPS3 Switch output
39 LX_SMPS3
40 USB_DM Analog Input DM signal for VINUSB. It is BC1.2 compatible
41 SMPS3_FB Analog Input SMPS3 Feedback signal
42 VCOIN Power Supply powered by Coinell.
43 USB_DP Analog Input DP signal for VINUSB. It is BC1.2 compatible
44 VOUT_LDO4 Power Output LDO4 Output voltage
45 VOUT_LDO6C Power Output LDO6C Output voltage
46 VDD _LDO346C Power Input Power supply for LDO3, LDO4 & LDO6C
47 VOUT_LDO3 Power Output LDO3 Output voltage
jg xgig:s:gﬂg SMPS Power VSYS powered supply for Charger
28 ti:g:g SMPS Output Battery charger switch output
52 VOUT_LDO5 Power Output LDOS5 Output voltage
VOUT_LDO6A Power Output LDOG6A Output voltage
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Pin# Label Type Description
54 VDD_LDOS56AB Power Input Power supply for LDO5, LDO6A & LDO6B
55 VOUT_LDO6B Power Output LDO6B Output voltage
56 VINADAPT
57 VINADAPT Power Input Supply powered by 5V adapter
58 VSYSOUT
59 VSYSOUT Power Output Primary power supply generated by PMIC
60 VSYSOUT
g% xgﬁim Power Input Supply powered by main battery
63 LX_USB SMPS Output Switch output for USB Boost
64 VOUT_USB Power Output USB Boost output voltage
65 OTGISOIN Power Input Power supply for OTG isolation switch in USB Boost
66 VINQ Power Power supply for control circuitry
67 FB_USB AnalogInput USB Boost feedback voltage
68 VREF_LDOLN Analog Input Reference voltage for Lowoise LDOs
69 CCNODE Analog input Fuel GaugeCoulomb counter input
70 VSSREF Ground Reference ground
71 VDD_LDO1 Power Input Power supply for LDO1
72 VOUT_LDO1 Power Output LDOL1 output voltage
73 GND Ground Ground
74 SMPS1 FB Analog Input SMPS1 feedback voltage
75 SLEEP Digital Input SLEEP signal
76 LX_SMPS1 SMPS Output Switch output for SMPS1
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7 Specifications
7.1 Absolute Maximum Ratings
Over operatingunction temperature range (unless otherwise ndted)
VALUE
PARAMETER PINS U'\éIT
MIN TYP MAX
Voltage VINADAPT -03 7 \%

VBATIN, VDD_SMPS1, VDD_SMPS2A, VDD_SMPS2B,
VDD_SMPS3, VDD_SMPS4SMPS1_BUCK_OKVDD_LDO12B,
VDD_LDO346C, VDD_LDO56AB and VINQVCOINH, VDDIO,
FB_USB, GPIO0J2C_CLK, 12C_DATA DP_DM_CONNECTB,
INTR, CLK32KOUT, RESETN,VGATE_WLED, VSENSE_WLED
Voltage CHARGER_SENSE, ONKEY, USB_DM, USB_DP, VOUT_LDQ4 -03 5.5 v
VOUT_LDO6C, VDD_LDO346C, VOUT_LDO3, VSYSIN_BG,
VSYSIN_CHG, LX_CHG, LX_CHG, VOUT_LDO5,
VOUT_LDO6A, VDD_LDO56AB, VOUT_LDO6B, VSYSOUT,
LX_USB, VOUT_USB, OTGISOIN, VINQ, VDD_LDO1,
VOUT _LDO1, SLEEP

Voltage VDDRTC, NTC, XIN_CLKIN, XOUT, VREF_LDOLN, CCNODE -03 2.0 \%
Voltage SMPS1_FBSMPS2A FB, SMPS2B_FB, SMPS3_FB, SMPS4_F| -0.3 3.8

Voltage FB_WLED, WLED -0.3 30 \%
Temperature Operating Junction Temperature -40 125 °C

(1) Stresses beyond those listed unélesoluteMaximumRatingsmay 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 operatingpnditionsis not implied. Exposure to absolutaximumrated conditions for extended periods
may affect device reliability.

7.2 Thermal Information (MLF-76)

THERMAL METRIC SYMBOL TYP Unit
Junctionto-ambient thermal resistance Qia 25 °C/W
Junctionto-board thermal resistance Qs 8 °C/W
Junctionto-case (top) thermaksistance Qs 0.6 °C/W
Junctionto-top characterization parameter Y 0.2 °C/wW
Junctionto-board characterization parameter Y g 7.3 °C/W

7.3 Electrostatic Discharge (ESD) Rotection

PARAMETER MIN TYP MAX UNIT
Human Body Model 2000Y \Y;
CDM 500% %

(1) JEDEC document JEP155 states thatB®IBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that\280DM allows safe manufacturing with a standard ESD control process.
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7.4 Electrical Characteristics

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

Parameter | Symbol ] Condition | Min [ Typ | Max | Units
GENERAL
Vin On VINUSBand VINADAPT 3.5 5.0 6.3 \%
V NsMPS On VDD _SMPS1, 2 and 4 2.7 55 \%
Recommended Operating On VDD_LDO12B, \
Voltage VnLDo VDD_LDO346C, 2.7 5.5
VDD _LDO56AB and VINQ
Vvbbio On VDDIO 1.6 3.3 \%
IrTC VyinaoeT = Vvinuse = 0
Vingar = 3.6
RTC Mode Supply Current All Regulators are in Power 60 UuA
Down mode

RTC supply is up
VyinaoeT = Vvinusg = 0

Vingar = 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.

Vyinaoet = Vvinuse = 0

Vingar = 3.6
ACTIVEON Mode Supply lacTIVE All LDOs are in normal Iq 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 \%
voltage Threshold
Input Supply Voltage- Over V INTHH 6.0 6.3 6.6 Y,
voltage Threshold
Input supply Voltage threshold 0.2 \%
Hysteresis
Adapter Path Current Limit I\ ADPT 2 A
Battery path Current Limit | gaT 2 A
VSYS Voltage when Inpupath
is ON and Battery not Vsys V iy -0.2 55 \%
discharging
Adapter path Switch On
Resistance Ronaopr 110 ma
Battery Path Switch On
Resistance Roneat s ma
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Electrical Characteristics (Continued)

Operating condition@unless otherwise specified)\= 5.0V, Vinsmps= Vinwpo = 3.6V and \opo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

CHARGER

Parameter Symbol Condition Min Typ Max Units
Battery voltage threshold for
trickle charging Vire 26 v
Trickle charging current lTrck 275 mA
Battery voltage threshold for Vv 31 Vv
constant current charging TRCK )
Charging current in constant
charging mode lccen 550 2000 mA
Constant voltage applied at Vv 42 Vv
charger output in CV mode ceeH )
Cut-off current threshold for end | mA
of charging CVTH 165
Over voltage threshold for Vv . Vv
battery detect BATH 43
COIN-CELL CHARGER

Parameter Symbol Condition Min Typ Max Units
Coin-cell voltageRange V coinH 2.2 25 3.6 V
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

LDO1 (Low Noise)
Parameter Symbol Condition Min Typ Max Units
OutputVoltage Range Vour tpor | Vvop Lpo1 = 5V 1.2 2.5 3.3 \%
Vvpp_Lpo1= 2.5,
Dropout Voltage |, oAp=350mMA 150 200 mVv
Output Voltage Step Size User selected OTP value . 12.5 mV
programmed during production
Output voltage accuracy -3 +3 %
Load current | Ultra-low IQ mode 10 mA
LOAD Low-1Q/Low-noise mode 350 mA
. . lLOAD =0 to 350 in 1“3 -30 30 mV
Transient Regulation lLoap = 0 t0 350 in 10ngY 260 60 mv
. Low-Noise Mode, Integration
Noise BW : 20Hz100KHz 35 70 pnvVrms
VOUTﬁLDOl = VVDDfLDOl -0.2v,
|LOAD:100mA,DG10KHZ, 47 dB
Low-IQ Mode
Vourt Lbo1= wob_tpo1 - 0.2V,
lLoap=100mA, 100KHz , Low 43 dB
PSRR 1Q Mode
Vourt Lbo1= wob_tpo1 - 0.2V,
|LOAD:100mA,DG10KHZ, 49 dB
Low-Noise Mode
VOUTﬁLDOl = VVDDfLDOl -0.2v,
lLoap =100mA, 100KHz , Low 45 dB
Noise Mode
Current Limit lcL 475 mA
Soft start current Iss TBD 60 mA

(1) Guaranteed by design
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are & =2 7 ¢ C

Output Voltage Vs Load Current

2.6000 2.6000
2.5750 25750 | LOAR=100mA
2.5500 2.5500
% 2.5250 % 2.5250
g g
£ 25000 = 25000
= =
S 2.4750 S 2.4750
2 =S
=1 =]
O 2.4500 O 2.4500
2.4250 2.4250
2.4000 2.4000
0 50 100 150 200 250 300 350 27 3.0 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4
Load Current (mA) Input Voltage (V)
Figure 7-1 LDO1 Load Regulation T,=27°C Figure 7-2 LDO1 Line Regulation, | =100mA T,=27°C
FFT
-105.0 E
2.6000 1100-H4 ]
25750 | 10AD=350mA il ‘II | I‘ g Il - | Il l
2.5500 -120,0'; - . | : 4 - W ITJ Il
£ 1250+ :
% 2.5250 3 | |
) §emor i B
S 2.5000 2450 ! L ALILILE 161 L, ! il 1
s T e A !
5 2.4750 -140.0 T 1 HU “ ” ” [
s 445 ‘ ‘
O 2.4500 Al T 1
1500
2.4250 4850 |
2.4000 0 10000 20000 30000 40000 SO000 60000 70000 80000 90000 100000
2.7 3.0 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4 Frequency in H
Input Voltage (V)
Figure 7-3 LDO1 Line Regulation, | =350mA T,=27°C Figure 7-4 LDO1 Noise Amplitude vs. Frequency
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

LDO3
Parameter Symbol Condition Min Typ Max Units
OutputVoltage Range Vout ooz | Vvop Lpozasc= 5V 0.6 1.2 1.8 V
Output Voltage Step Size User selected OTP value 125 myv
programmed during production
QOutput voltage accuracy -3 +3 %
Load current lLoap Ultra-low IQ mode 10 mA
Low-1Q 350 mA
Transient Regulation I oap = 0 to 350ma in 1l -30 30 mV
| oap = 0 to 350ma in 108 -60 60
PSRR Vouu.oos = VVDDiLD034GC' 40
0.2V, l.oap=80mA,DG10KHz, dB
Low-1Q Mode
VOUT_LD03 = VVDD_LD0346C' 45
0.2V,|LOAD:80mA, 100KHz , dB
Low-IQ Mode
Current Limit lcL 475 mA
Soft startcurrent Iss TBD 60 mA

(1) Guaranteed by design
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

Qutput Voltage Vs Load Current

1.9000 1.9000
18750 18750 | 'LOAD =100mA
1.8500 1.8500
=)
> 18250 E | g0
o (0]
s g
o 18000 £ 1.8000
'>— 1.7750 Z
3 . -
g g 17750
3J
© 1.7500 S 1.7500
1.7250 1.7250
1.7000
1.7000
0 50 100 150 200 250 300 350 27 30 33 36 39 42 45 48 51 54
Load Current (mA) Input Vohage (V)
Figure 7-5 LDO3 Load Regulation T,=27°C Figure 7-6 LDO3 Line Regulation, | =100mA T,=27°C
1.9000
ILOAD =350mA
1.8750
1.8500
)
> 18250
g
% 1.8000
>
S5 1.7750
=
3
O 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 7-7 LDO3 Line Regulation, | =350mA T,=27°C
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

LDO4
Parameter Symbol Condition Min Typ Max Units
Output Voltage Range Vout toos | Vvop Lbozasc= 5V 1.2 1.8 3.3 \
Vvbp_Lbosssc= 2.5V,
Dropout Voltage |Lono=50mA 150 200 mV
. User selected OTP value
Output Voltage Step Size programmed during productior] 125 mVv
QOutput voltage accuracy -3 +3 %
Load current lLoaD Ultra-low IQ mode 10 mA
Low-1Q 50 mA
. . lLOAD =0to50main 1“5 -30 30 mV
Transient Regulation lLoa = 0 to 50ma in 10R8 60 60 mv
VouU_Do4 = VVDDiLD034GC -
OZV, ILOAD :lSmA,DC' 50 dB
PSRR 10KHz, Lo_w-IQ Mode
VOUT_LDO4 - VVDD_LD034GC -
0.2V, loap =15mA, 100KHz , 40 dB
Low-1Q Mode
Current Limit lcL 100 mA
Soft startcurrent Iss TBD 30 mA

(1) Guaranteed bgesign
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

Qutput Voltage Vs Load Current

1.9000 1.9000
ILOAD =15mA
1.8750 1.8750
1.8500 1.8500
e s
o 18250 @ 1.8250
2 2
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S 1.7750 5 1.7750
& =3
= 3
O 1.7500 O 1.7500
1.7250 1.7250
1.7000 1.7000
0 10 20 30 40 50 2.7 3.0 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4
Load Current (mA) Input Voltage (V)
Figure 7-8 LDO4 Load Regulation T,=27°C Figure 7-9 LDO4 Line Regulation, | =15mA T,=27°C
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Figure 7-10LDO4 Line Regulation, | =50mA T,=27°C
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

LDO5
Parameter Symbol Condition Min Typ Max Units
Output Voltage Range Vout Lpos | Vvop Lpbossas = BV 0.6 1.2 1.8 V
. User selected OTP value
Output Voltage Step Size programmed during productior] 125 mV
QOutput voltage accuracy -3 +3 %
Load current | oaD Ultra-low IQ mode 10 mA
Low-1Q 50 mA
Transient Regulation lLoap = 0to 50mA in 1us -30 30 mV
| oap = 0 to 50mA in 10r8 -60 60 mV
VoutLoos = VVDDiLDOSGAB -
PSRR 0.2V, l.oap =50MA,DG 44 dB
10KHz, LowIQ Mode
VOUT_LDOS = VVDD_LD056AB -
OZV, ILOAD :50mA, 100KHz , 37 dB
Low-IQ Mode
Current Limit lcL 100 mA
Soft startcurrent Iss TBD 30 mA

(1) Guaranteed by design
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Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwbo = 3.6V and \pp o =1.8V, T,=-4 0 e C t

Typical values are &i=2 7 ¢ C

Output Voltage Vs Load Current

[o]

1.9000 1.9000
1.8750 18750 J|LOAD =15mA
1.8500 1.8500

e 1.8250 > 1.8250

@ (]

% a P
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O 1.7500 S 1.7500
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0 10 20 30 40 50 2.7 3.0
Load Current (mA)
Figure 7-11LDO5 Load Regulation T,=27°C
1.9000
ILOAD =50mA
1.8750
1.8500

o 18250

g

£ 1.8000

>

3 1.7750

a

=]

O 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
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Figure 7-13LDO5 Line Regulation, | =50mA T,=27°C
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Figure 7-12 LDO5 Line Regulation, | =15mA T,=27°C
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

LDOG6A, LDO6B and LDO6C
Parameter Symbol Condition Min Typ Max Units
Output Voltage Range Vour_Loosw VybD Lbo3a6As6a8 = BV 1.2 3.0 3.3 \Y;
B/C —
Dropout Voltage \:/:‘B’EB—%E/’&”“GA’SGAB =25, Lo 150 200 mv
Output Voltage Step Size User selected OTP value . 12.5 mV
programmed during production
Output voltage accuracy -3 +3 %
Load current | Ultra-low IQ mode 10 mA
LOAD Low-1Q 350 mA
. . I oap = 0 to 350ma in 1us -30 30 mV
TransieniRegulation lLoao = O to 350ma in 10A8 260 60 mv
VOUT_LDOGAIB/C =
VVDDiLDO346A/56AB - 02Vv ILOAD 55 dB
=100mA,DG10KHz, LowIQ
PSRR Mode -
Vourt Loosasic=
Vypp_Loozasaseas = 0-2V, lLoap 45 dB
=100mA, 100KHz , LowlQ
Mode
Current Limit lcL 475 mA
Soft startcurrent Iss TBD 60 mA

(1) Guaranteed by design
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are & =2 7 ¢ C

Output Voltage Vs Load Current

2.6000 2.6000
ILOAD =100mA
25750 2.5750
2.5500 2.5500
% 2.5250 Z 46250
o
g g
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S 24500 S 24500
2.4250 2.4250
2.4000 2.4000
0 50 100 150 200 250 300 350 27 30 33 86 39 42 45 48 51 5.4
Load Current (mA) Input Voltage (V)
Figure 7-14 LDO6A Load RegulationT,=27°C Figure 7-15 LDOG6A Line Regulation, IL=100mAT,=27°C
Output Voltage Vs Load Current
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Figure 7-16 LDOGA Line Regulation, | =350mA T,=27°C Figure 7-17 LDOG6B Load RegulationT,=27°C
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Figure 7-18 LDOG6B Line Regulation, |=100mA T,=27°C Figure 7-19 LDOG6B Line Regulation, | =350mA T,=27°C
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

Output Voltage Vs Load Current
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ILOAD) =100mA
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2.4000 2.4000
0 50 100 150 200 250 300 350 2.7 3.0 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4
Load Current (mA) Input Voltage (V)
Figure 7-20 LDO6C Load RegulationT,=27°C Figure 7-21 LDOG6C Line Regulation, |=100mA T,=27°C
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Figure 7-22 LDOG6C Line Regulation, {=350mA T,=27°C
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

LDO RTC
Parameter Symbol Condition Min Typ Max Units

Output Voltage Range VvpprTC Viy =5V 1.8 \%
Dropout Voltage Vin = 2.5, L oap=20mA 150 200 mV
QOutput voltage accuracy -5 +5 %
Load current | oaD 20 mA

. . lioap = 0to 20mA in 1us -30 30 mV
Transient Regulation lLoao = 0 to 20mA in 1019 -60 60 mv
Current Limit lcL 50 mA
Softstartcurrent lss 1 10 mA

(1) Guaranteed by design
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

SMPS1(BUCK CONVERTER)

Parameter Symbol Condition Min Typ Max Units

Output Voltage VvouT smps1 0.4 1.2 1.7 \%

Output Voltage Step Size+ Vstep 12.5 mV

Output Ripple Voltage(peak to

peaﬁ)+ pp ge(p VRippLE 10 25 mv

Accuracy , Vout>0.8V -3 3 %
SMPS1 _DVS SR=00 10 mV/us

Output VoltageSlew Rate SMPS1 DVS SR=01 5 mV/us
SMPS1_DVS_SR=10 25 mV/us
Vyvout_smps1< 1.0V loyr=1mA _
to 500mA in 5us 50 50 mv
Vyvout_smps1< 1.0V )

Transient Regulation+ loyr=700mA to 1200mA in 5us %0 > m
VVOUTﬁSMPSlO 1. @UV:]-mA _5 5 %
to 500mA in 5us
VVOUTﬁSMPSlo 1.0V -5 5 %
lour=700mA to 1200mA in 5us

Load current | PWM mode™” 5000 mA

out PFM mode 200 mA

Switching Frequency+ Fsw 3 MHz

Current Limit Threshold+ 55 A

Startup Current 3 Iss 200 mA

(1) Continuous 0<dy1<3A, Pulsed: 5A < 50ms, duty cycle < 25%

5A
22A
: :( 150ms ):
_).;50ms ;(_ '
1 1 1

Figure 7-23 SMPSL can support peak currents of 5A with less than 25% duty cycle.

Example as show.
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Electrical Characteristics (Continued)
Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C
Output Voltage Vs Load Current Line Regulation
1.3000 1.3000
12700 12750 —0—‘Iout = 100nlA
1.2500 1.2500 —&=out=200mA | |
% 1.2250 % 1.2250 —&—|out=500mA —
§ 1.2000 ror —ote . A g 1.2000 5 ]
‘g 1.1750 ’g 1.1750
g 1.1500 g 1.1500
11250 1.1250
1.1000 1.1000
0 300 600 900 1200 1500 1800 2100 2400 2700 3000 25 3.0 35 4.0 45 5.0 5.5
Load Current (mA) Supply Voltage (V)

Figure 7-24 SMPSL Load Regulation T,=27°C
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Figure 7-26 SMPS1Load Transient Response

Figure 7-25 SMPSL Line Regulation To=27°C
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Figure 7-27: SMPS1Efficiency Plot Vjy=3.6V, \pyr=1.2V,
TA:270C
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

SMPS2A/2B (BUCK CONVERTER)

Parameter Symbol Condition Min Typ Max Units
Output Voltage VvouT smps? 0.4 1.2 1.7 \%
Output Voltage Step Size+ VstEP 12.5 mV
Sé,l;%J: Ripple Voltage(peak to Ve 10 o5 mv
Accuracy Vout>0.8V -3 3 %
OutputVoltage Slew Rate SMPS2B_DVS_ SR =00 10 mV/us
SMPS2B_DVS_SR =01 5 mV/us
SMPS2B_DVS_ SR =10 25 mV/us
Vyvout_smps2< 1.0V loyr=1mA
to 500mA in 10us -50 50 mv
Vvout smps2< 1.0V
lour=700mA to 1200mA in -50 50 mV
Transient Regulation+ 10us z
VVOUT_SMP$20 1. Qu¥=1mA 5 5 %
to 500mA in 10us
Vyvour_smps201 . 0V
lour=700mA to 1200mA in -5 5 %
10us
Load current | PWM mode 1500 mA
out PFM mode 200 mA
Switching Frequency+ Fsw 3 MHz
Current Limit Threshold+ 2 A
Startup Current Iss 200 mA
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Revision1.0

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwbo = 3.6V and \pp o =1.8V, T,=-4 0 e C t

Typical values are & =2 7 ¢ C

Qutput Veltage Vs Load Current
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Figure 7-28 SMPS2A Load RegulationT,=27°C
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Figure 7-32 SMPS2B Load RegulationT,=27°C

Line Regulation
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Figure 7-29 SMPS2A Line RegulationT,=27°C
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Figure 7-33 SMPS2B Line RegulationT,=27°C

[o]

Figure 7-31 SMPS2A Efficiency Plot W=3.6V, Vour=1.2V,
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C
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10 100 1000
’m”m‘ Load Current (mA)
Figure 7-34 SMPS2B Load Transient Response Figure 7-35 SMPS2B Efficiency Plot {=3.6V, Vgur=1.2V,
Ta=27°C
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Electrical Characteristics (Continued)

Operating conditions (unless otherwise specifieg)2/5.0V, Vinsmps= Vinwpo = 3.6V and oo =18V, T)=-40e C t o 125eC.
Typical values are &i=2 7 ¢ C

SMPS3 (BUCK CONVERTER)

Parameter Symbol Condition Min Typ Max Units
Output Voltage VvouT smpsi 0.4 1.2 1.7 \%
Output Voltage Step Size+ Vstep 12.5 mV
Sg;%J: Ripple Voltage(peak to Ve 10 o5 mv
Accuracy , Vout>0.8V -3 3 %
Output Voltage Slew Rate SMPS1 DVS SR=00 10 mV/us
SMPS1_DVS_SR=01 5 mV/us
SMPS1 DVS SR=10 25 mV/us

VVOUT_SMPS1 < 1.0V

Transient Regulation+ IOUT=1mA to 500mA in 5us -50 50 mV
VVOUT_SMPS1 < 1.0V
IOUT=700mA to 1200mA in -50 50 mV
5us
VVOUT_SMPS_l 01 5 5 %
IOUT=1mA to 500mA in 5us
VVOUT_SMPS1 O1
IOUT=700mA to 1200mA in -5 5 %
5us
Load current lout PWM modée? 4000 mA
PFM mode 200 mA
Switching Frequency+ Fsw 3 MHz
Current Limit Threshold+ 4.4 A
Startup Current 3 lss 200 mA

(1) Continuous: O<lout<2.5ARulsed: 4A < 50ms, duty cycle < 25%

4A

16A

B Sl
_>:50ms K_ '

Figure 7-36 SMPS3 can support peak currents 4A with less than 25% duty cycle.

Example as shown.
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Electrical Characteristics (Continued)

Revision1.0

Operating conditions (unlessherwise specified) M = 5.0V, Vinsmps= Vinwbo = 3.6V and \bpo=1.8V, T,=-4 0e C t o

Typical values are &i=2 7 ¢ C
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Figure 7-37 SMPS3 Load RegulationT ,=27°C
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FigTre 7-39 SMPS3 Load Transient Respdnse
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Figure 7-38 SMPS3 Line RegulationT,=27°C
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Figure 7-40 SMPS3 Efficiency Plot, {=3.6V,Voyr=1.2V,
Ta=27°C
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Electrical Characteristics (Continued)

Revision1.0

Operating conditions (unless otherwise specifieg)/5.0V, Vinsmps= Vinwbo = 3.6V and \bpo=1.8V, T,=-4 0e C t o
Typical values are &i=2 7 ¢ C
SMPS4 (BUCK CONVERTER)
Parameter Symbol Condition Min Typ Max Units
Output Voltage VvouT smpsa 1.2 1.8 3.3 \%
Output Voltage Step Size+ Vstep 25 mV
Output Ripple Voltage(peak to
.y Fipple Voltage(p VewsLe 25 | %
Across VVDD_SMPS4 and o
Accuracy IOUT (Trimmed at 27C) -3 3 /0
VVOUT_SMPS4 < 1.0V
IOUT=1mA to 500mA in 10us | >° 50 mv
VVOUT_SMPS4 < 1.0V
IOUT=500mA to 1000mA in -50 50 mV
. . 10us
TransientRegulation+ VVOUT _SMPS4 01 P . y
IOUT=1mA to 500mA in 10us 0
VVOUT_SMPS4 O1
IOUT=500mA to 1000mA in -5 5 %
10us
Loadcurrent | PWM mode 2000 mA
out PFM mode 200 mA
Switching Frequency+ Fsw 3 MHz
Current Limit Threshold+ 1.2 A
Startup Current Iss 200 mA
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