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1 Features 
Programmable step down switch mode DC-DC 

converters 

¶ 5 DCDC step-down voltage regulators 

¶ Wide Input Supply Range ï 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 ï 1A step  in 1mS 

¶ SMPS1: DVS enabled output voltage range of 0.4V ï 

1.7V with max load current of 5A.  

¶ SMPS2A, SMPS2B: DVS enabled output voltage 

range of 0.4V ï 1.7V with max load of 1.5A.  

¶ SMPS3: DVS enabled output voltage range of 0.4V ï 

1.7V with max load of 4A.  

¶ SMPS4: Supports an output voltage range of 1.2V ï 

1.85V/ 2.5V/ 3.3V with a max load of 2A. Output can 

be programmed in steps of 25 mV. 

Programmable LDOs 

¶ 8 LDOs 

¶ Wide input voltage  range of 2.7V ï 5.5V 

¶ Very good accuracy and transient performance 

¶ Very high PSRR  

¶ One Low Noise LDO: 

џ One 1.2V ï 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 

џ One 5V output DC-DC with max load  of 1A 

џ One 6V-25V output 180 mA boost for driving 

WLEDs 

Display 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 

 

 

 

 

 

 

 

 

 

 

 

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 

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  

¶ I2C protocol for bus interface 

¶ Has a high speed two wire interface for DVS 

¶ Two bits of GPIO 

System support Functions  

¶ Interrupt controller 

¶ All supply railsô 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 ïtime counter 

¶ 12 bit ADC 

2 Applications  
¶ Tablet PCs 

¶ Portable media players 

¶ Portable navigation devices 

¶ Point of Sales terminal 
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3 Pin Diagram  
 

 
 

Figure 3-1: CSPM3002 Pin Diagram 
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Figure 4-1 : PMU Block Diagram 
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6 Pin List  
Pin# Label Type Description 

1 LX_SMPS1 
SMPS Output SMPS1 Switch output 

2 LX_SMPS1 

3 VDD_SMPS1 

SMPS Power SMPS1 Power supply 4 VDD_SMPS1 

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 Feedback signal 

9 SMPS1_BUCK_OK Digital Output Smps1 power ok signal 

10 VDDIO Power Digital I/O supply 

11 GPIO0 Digital Output General Purpose Digital Output-0 

12 I2C_CLK Digital input I2C Interface CLK 

13 I2C_DATA Digital I/O I2C 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-Fet Gate Drive Output 

27 FB_WLED Analog Input WLED Boost Feedback node 

28 VSENSE_WLED Analog Input 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 Xtal1 for XTALOSC 

33 XOUT Analog Input Xtal2 for XTALOSC 

34 ONKEY Analog input 
ONKEY function input signal. It has debounce time of 

6Sec to shutdown PMIC. 

35 VDD_SMPS3 
SMPS Power SMPS3 Power supply 

36 VDD_SMPS3 

37 LX_SMPS3 

SMPS Output SMPS3 Switch output 38 LX_SMPS3 

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 Coin-cell. 

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 

48 VSYSIN_CHG 
SMPS Power VSYS powered supply for Charger 

49 VSYSIN_CHG 

50 LX_CHG 
SMPS Output Battery charger switch output 

51 LX_CHG 

52 VOUT_LDO5 Power Output LDO5 Output voltage 

53 VOUT_LDO6A Power Output LDO6A Output voltage 
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Pin# Label Type Description 

54 VDD_LDO56AB Power Input Power supply for LDO5, LDO6A & LDO6B 

55 VOUT_LDO6B Power Output LDO6B Output voltage 

56 VINADAPT 
Power Input Supply powered by 5V adapter 

57 VINADAPT 

58 VSYSOUT 

Power Output Primary power supply generated by PMIC 59 VSYSOUT 

60 VSYSOUT 

61 VBATIN  
Power Input Supply powered by main battery 

62 VBATIN  

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 Analog Input USB Boost feedback voltage 

68 VREF_LDOLN Analog Input Reference voltage for Low-noise LDOs 

69 CCNODE Analog input Fuel Gauge- Coulomb counter input 

70 VSSREF Ground Reference ground 

71 VDD_LDO1 Power Input Power supply for LDO1 

72 VOUT_LDO1 Power Output LDO1 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 operating junction temperature range (unless otherwise noted)(1) 

PARAMETER  PINS 
VALUE  UNIT

S MIN  TYP MAX  

Voltage VINADAPT  -0.3  7 V  

Voltage 

VBATIN, VDD_SMPS1, VDD_SMPS2A,  VDD_SMPS2B, 

VDD_SMPS3, VDD_SMPS4,  SMPS1_BUCK_OK VDD_LDO12B, 

VDD_LDO346C, VDD_LDO56AB and VINQ, VCOINH, VDDIO, 

FB_USB, GPIO0, I2C_CLK,  I2C_DATA DP_DM_CONNECTB,  

INTR, CLK32KOUT, RESETN,VGATE_WLED, VSENSE_WLED, 

CHARGER_SENSE, ONKEY, USB_DM, USB_DP, VOUT_LDO4, 

VOUT_LDO6C, VDD_LDO346C, VOUT_LDO3, VSYSIN_CHG, 

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 

-0.3  5.5 V 

Voltage VDDRTC,  NTC, XIN_CLKIN, XOUT, VREF_LDOLN, CCNODE -0.3   2.0 V  

Voltage SMPS1_FB, SMPS2A_FB, SMPS2B_FB, SMPS3_FB, SMPS4_FB -0.3  3.8 V 

Voltage FB_WLED, WLED -0.3  30 V 

Temperature Operating Junction Temperature -40  125 ºC 

 

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress 

ratings only and functional operation of the device at these or any other conditions beyond those indicated under 

recommended operating conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods 

may affect device reliability. 

7.2 Thermal  Information  (MLF-76)  

THERMAL METRIC  SYMBOL  TYP Unit  

Junction-to-ambient thermal resistance QJA 25 ºC/W 

Junction-to-board thermal resistance QJB 8 ºC/W 

Junction-to-case (top) thermal resistance QJB 0.6 ºC/W 

Junction-to-top characterization parameter YJT 0.2 ºC/W 

Junction-to-board characterization parameter YJB 7.3 ºC/W 

7.3 Electrostatic  Discharge (ESD) Protection  

PARAMETER  MIN  TYP MAX  UNIT  

Human Body Model 2000(1) 

 
 V  

CDM 500(2) 

 
 V  

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process. 

(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.  
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7.4 Electrical Characteristics  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

Parameter Symbol Condition Min  Typ Max Units 

GENERAL  

 

 

Recommended Operating 

Voltage  

V IN On VINUSB and VINADAPT 3.5 5.0 6.3 V 

V INSMPS On VDD_SMPS1, 2 and 4    2.7  5.5 V 

 

V INLDO 

On VDD_LDO12B, 

VDD_LDO346C, 

VDD_LDO56AB and VINQ 

 

2.7 

  

5.5 

V 

VVDDIO On VDDIO 1.6  3.3 V 

 

 

RTC Mode Supply Current 

IRTC VVINADPT = VVINUSB = 0 

V INBAT = 3.6 

All Regulators are in Power 

Down mode 

RTC supply is up 

  

 

60 

  

 

uA 

 

 

 

SLEEP Mode Supply Current 

 

 

 

ISLEEP 

VVINADPT = VVINUSB = 0 

V INBAT = 3.6 

All LDOs are in Ultra low Iq 

mode 

All DCDC Blocks are in PFM 

mode,  

No load on the regulators. 

  

 

 

640 

  

 

 

uA 

 

 

ACTIVEON Mode Supply 

Current 

 

 

IACTIVE 

VVINADPT = VVINUSB = 0 

V INBAT = 3.6 

All LDOs are in normal Iq 

mode 

All DCDCs are in PWM mode 

No load on the regulators 

  

 

3 

  

 

mA 

 

POWER PATH 

Parameter Symbol Condition Min  Typ Max Units 

Input Supply Voltage - Under 

voltage Threshold 

V INTHL  3.0 3.2 3.5 V 

Input Supply Voltage  - Over 

voltage Threshold 

V INTHH  
6.0 6.3 6.6 

V 

Input supply Voltage threshold 

Hysteresis 

   0.2  V 

Adapter Path Current Limit ILADPT  2   A 

Battery path Current Limit ILBAT   2   A 

VSYS Voltage when Input-path 

is ON and Battery not 

discharging 

VSYS  V IN -0.2  5.5 V 

Adapter path Switch  On 

Resistance 
RONADPT   110  mɋ 

Battery Path Switch On 

Resistance 
RONBAT   75  mɋ 

 

  



 

 
 

   10 www.cirelsystems.com 

 
 

CSPM3002 

Highly Integrated PMIC with Battery Management 
 

Revision 1.0 

CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

CHARGER 

Parameter Symbol Condition Min  Typ Max Units 

Battery voltage threshold for 

trickle charging 
VTRCKL   2.6  V 

Trickle charging current ITRCK   275  mA 

Battery voltage threshold for 

constant current charging 
VTRCK   3.1  V 

Charging current in constant 

charging mode 
ICCCH  550  2000 mA 

Constant voltage applied at 

charger output in CV mode 
VCCCH   4.2  V 

Cut-off current threshold for end 

of charging 
ICVTH   

 

165 
 mA 

Over voltage threshold for 

battery detect 
VBATH  

. 

 

 

4.3 
 V 

 

COIN-CELL CHARGER  

Parameter Symbol Condition Min  Typ Max Units 

Coin-cell voltage Range VCOINH  2.2 2.5 3.6 V 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

LDO1 (Low Noise) 

Parameter Symbol Condition Min  Typ Max Units 

Output Voltage Range VOUT_LDO1 VVDD_LDO1 = 5V 1.2 2.5 3.3 V 

Dropout Voltage  
VVDD_LDO1 = 2.5V, 

ILOAD=350mA 
 150 200 mV 

Output Voltage Step Size  
User selected OTP value 

programmed during production. 
 12.5   mV 

Output voltage accuracy   -3  +3 % 

Load current ILOAD 
Ultra-low IQ mode   10 mA 

Low-IQ/Low-noise mode   350 mA 

Transient Regulation  
ILOAD = 0 to 350mA in 1µs -30  30 mV 

ILOAD = 0 to 350mA in 10ns(1) -60  60 mV 

Noise  
Low-Noise Mode, Integration 

BW : 20Hz-100KHz 
 35 70 µVrms 

 

 

 

 

 

PSRR 

 VOUT_LDO1 = VVDD_LDO1 - 0.2V, 

ILOAD=100mA,DC-10KHz, 

Low-IQ Mode 

 47 

 
 

dB 

VOUT_LDO1 = VVDD_LDO1 - 0.2V, 

ILOAD=100mA, 100KHz , Low-

IQ Mode 

 43 

 
 

dB 

VOUT_LDO1 = VVDD_LDO1 - 0.2V, 

ILOAD=100mA,DC-10KHz, 

Low-Noise Mode 

 49 

 
 

dB 

VOUT_LDO1 = VVDD_LDO1 - 0.2V, 

ILOAD =100mA, 100KHz , Low-

Noise Mode 

 45 

 
 

dB 

Current Limit  ICL  475   mA 

Soft start current ISS  TBD  60 mA 

(1) Guaranteed by design 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

 

 

 
Figure 7-1 LDO1 Load Regulation, TA=27ºC 

 

 Figure 7-2 LDO1 Line Regulation, IL=100mA, TA=27ºC 

 

 

 

 

Figure 7-3 LDO1 Line Regulation, IL=350mA, TA=27ºC 

 

 Figure 7-4 LDO1 Noise Amplitude vs. Frequency 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

LDO3 

Parameter Symbol Condition Min  Typ Max Units 

Output Voltage Range VOUT_LDO3 VVDD_LDO346C = 5V 0.6 1.2 1.8 V 

Output Voltage Step Size  User selected OTP value 

programmed during production. 

 12.5   
mV 

Output voltage accuracy   -3  +3 % 

Load current ILOAD Ultra-low IQ mode   10 mA 

Low-IQ   350 mA 

Transient Regulation  ILOAD = 0 to 350ma in 1µs -30  30 mV 

ILOAD = 0 to 350ma in 10ns(1) -60  60  

PSRR  VOUT_LDO3 = VVDD_LDO346C - 

0.2V, ILOAD=80mA,DC-10KHz, 

Low-IQ Mode 

 40  

dB 

VOUT_LDO3 = VVDD_LDO346C - 

0.2V,ILOAD=80mA, 100KHz , 

Low-IQ Mode 

 45  

dB 

Current Limit  ICL  475   mA 

Soft start current ISS  TBD  60 mA 

(1) Guaranteed by design 

  



 

 
 

   14 www.cirelsystems.com 

 
 

CSPM3002 

Highly Integrated PMIC with Battery Management 
 

Revision 1.0 

CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

 

 

 
Figure 7-5 LDO3 Load Regulation, TA=27ºC 

 

 Figure 7-6 LDO3 Line Regulation, IL=100mA, TA=27ºC 

 

 

  

Figure 7-7 LDO3 Line Regulation, IL=350mA, TA=27ºC 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

LDO4 

Parameter Symbol Condition Min  Typ Max Units 

Output Voltage Range VOUT_LDO4 VVDD_LDO346C = 5V 1.2 1.8 3.3 V 

Dropout Voltage  
VVDD_LDO346C = 2.5V, 

ILOAD=50mA 
 150 200 mV 

Output Voltage Step Size  
User selected OTP value 

programmed during production. 
 12.5   mV 

Output voltage accuracy   -3  +3 % 

Load current ILOAD Ultra-low IQ mode   10 mA 

  Low-IQ   50 mA 

Transient Regulation  
ILOAD = 0 to 50ma in 1µs -30  30 mV 

ILOAD = 0 to 50ma in 10ns(1) -60  60 mV 

PSRR  

VOUT_LDO4 = VVDD_LDO346C - 

0.2V, ILOAD =15mA,DC-

10KHz, Low-IQ Mode 

 50  dB 

VOUT_LDO4 = VVDD_LDO346C - 

0.2V, ILOAD =15mA, 100KHz , 

Low-IQ Mode 

 40  dB 

Current Limit  ICL  100   mA 

Soft start current ISS  TBD  30 mA 

(1) Guaranteed by design 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

 

 

 
Figure 7-8 LDO4 Load Regulation, TA=27ºC 

 

 Figure 7-9 LDO4 Line Regulation, IL=15mA, TA=27ºC 

 

 

  

Figure 7-10 LDO4 Line Regulation, IL=50mA, TA=27ºC 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

LDO5 

Parameter Symbol Condition Min  Typ Max Units 

Output Voltage Range VOUT_LDO5 VVDD_LDO56AB = 5V 0.6 1.2 1.8 V 

Output Voltage Step Size  
User selected OTP value 

programmed during production. 
 12.5   mV 

Output voltage accuracy   -3  +3 % 

Load current ILOAD Ultra-low IQ mode   10 mA 

  Low-IQ   50 mA 

Transient Regulation  ILOAD = 0 to 50mA in 1µs -30  30 mV 

  ILOAD = 0 to 50mA in 10ns(1) -60  60 mV 

PSRR  

VOUT_LDO5 = VVDD_LDO56AB - 

0.2V, ILOAD =50mA,DC-

10KHz, Low-IQ Mode 

 44  

 

dB 

 

  

VOUT_LDO5 = VVDD_LDO56AB - 

0.2V, ILOAD =50mA, 100KHz , 

Low-IQ Mode 

 37  dB 

Current Limit  ICL  100   mA 

Soft start current ISS  TBD  30 mA 

(1) Guaranteed by design 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

 

 

 
Figure 7-11 LDO5 Load Regulation, TA=27ºC 

 

 Figure 7-12 LDO5 Line Regulation, IL=15mA, TA=27ºC 

 

   

Figure 7-13 LDO5 Line Regulation, IL=50mA, TA=27ºC 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

LDO6A, LDO6B and LDO6C 

Parameter Symbol Condition Min  Typ Max Units 

Output Voltage Range 
VOUT_LDO6A/

B/C 
VVDD_LDO346A/56AB = 5V 1.2 3.0 3.3 V 

Dropout Voltage  
VVDD_LDO346A/56AB  = 2.5, ILOAD 

=350mA 
 150 200 mV 

Output Voltage Step Size  
User selected OTP value 

programmed during production.  
 12.5   mV 

Output voltage accuracy   -3  +3 % 

Load current ILOAD 
Ultra-low IQ mode   10 mA 

Low-IQ   350 mA 

Transient Regulation  
ILOAD = 0 to 350ma in 1µs -30  30 mV 

ILOAD = 0 to 350ma in 10ns(1) -60  60 mV 

PSRR  

VOUT_LDO6A/B/C = 

VVDD_LDO346A/56AB  - 0.2V, ILOAD 

=100mA,DC-10KHz, Low-IQ 

Mode 

 55  dB 

VOUT_LDO6A/B/C = 

VVDD_LDO346A/56AB  - 0.2V, ILOAD 

=100mA, 100KHz , Low-IQ 

Mode 

 45  dB 

Current Limit  ICL  475   mA 

Soft start current ISS  TBD  60 mA 

(1) Guaranteed by design 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

 

 

 
Figure 7-14 LDO6A Load Regulation, TA=27ºC 

 

 Figure 7-15 LDO6A Line Regulation, IL=100mA, TA=27ºC 

 

 

 

 
Figure 7-16 LDO6A Line Regulation, IL=350mA, TA=27ºC 

 

 Figure 7-17 LDO6B Load Regulation, TA=27ºC 

 

 

 

 
Figure 7-18 LDO6B Line Regulation, IL=100mA, TA=27ºC 

 

 Figure 7-19 LDO6B Line Regulation, IL=350mA, TA=27ºC 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

 

 

 
Figure 7-20 LDO6C Load Regulation, TA=27ºC 

 

 Figure 7-21 LDO6C Line Regulation,  IL=100mA, TA=27ºC 

 

 

  

Figure 7-22 LDO6C Line Regulation, IL=350mA, TA=27ºC 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

LDO RTC  

Parameter Symbol Condition Min  Typ Max Units 

Output Voltage Range VVDDRTC V IN = 5V  1.8  V 

Dropout Voltage  V IN = 2.5, ILOAD=20mA  150 200 mV 

Output voltage accuracy   -5  +5 % 

Load current ILOAD    20 mA 

Transient Regulation  
ILOAD = 0 to 20mA in 1µs -30  30 mV 

ILOAD = 0 to 20mA in 10ns(1) -60  60 mV 

Current Limit  ICL  50   mA 

Soft start current ISS  1  10 mA 

(1) Guaranteed by design 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

SMPS1 (BUCK CONVERTER)  

Parameter Symbol Condition Min  Typ Max Units 

Output Voltage VVOUT_SMPS1  0.4 1.2 1.7 V 

Output Voltage Step Size+ VSTEP   12.5  mV 

Output Ripple Voltage(peak to 

peak)+ 
VRIPPLE   10 25 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  2.5  mV/us 

Transient Regulation+  

VVOUT_SMPS1 < 1.0V IOUT=1mA 

to 500mA in 5us 
-50  50 mV 

VVOUT_SMPS1 < 1.0V 

IOUT=700mA to 1200mA in 5us  
-50  50 mV 

VVOUT_SMPS1 Ó1.0V IOUT=1mA 

to 500mA in 5us 
-5  5 % 

VVOUT_SMPS1 Ó1.0V 

IOUT=700mA to 1200mA in 5us  
-5  5 % 

Load current IOUT 
PWM mode (1)   5000 mA 

PFM  mode   200 mA 

Switching Frequency+ FSW   3  MHz 

Current Limit Threshold+   5.5   A 

Startup Current 3  ISS  200   mA 

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

 

Figure 7-23 SMPS1 can support peak currents of 5A with less than 25% duty cycle.  

Example as shown. 

 

  

 50ms

 150ms

 2.2A

 5A
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

 

 

 
Figure 7-24 SMPS1 Load Regulation, TA=27ºC 

 

 Figure 7-25 SMPS1 Line Regulation, TA=27ºC 

 

 

 
Figure 7-26 SMPS1 Load Transient Response 

 
 Figure 7-27: SMPS1 Efficiency Plot VIN=3.6V, VOUT=1.2V, 

TA=27ºC 
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Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

SMPS2A/2B (BUCK CONVERTER) 

Parameter Symbol Condition Min  Typ Max Units 

Output Voltage VVOUT_SMPS2  0.4 1.2 1.7 V 

Output Voltage Step Size+ VSTEP   12.5  mV 

Output Ripple Voltage(peak to 

peak)+ 
VRIPPLE   10 25 mV 

Accuracy  Vout>0.8V  -3  3 % 

Output Voltage Slew Rate  SMPS2B_DVS_SR =00  10  mV/us 

  SMPS2B_DVS_SR =01  5  mV/us 

  SMPS2B_DVS_SR =10  2.5  mV/us 

Transient Regulation+  

VVOUT_SMPS2 < 1.0V IOUT=1mA 

to 500mA in 10us 
-50  50 mV 

VVOUT_SMPS2 < 1.0V 

IOUT=700mA to 1200mA in 

10us  

-50  50 mV 

VVOUT_SMPS2 Ó1.0V IOUT=1mA 

to 500mA in 10us 
-5  5 % 

VVOUT_SMPS2 Ó1.0V 

IOUT=700mA to 1200mA in 

10us  

-5  5 % 

Load current IOUT 
PWM mode    1500 mA 

PFM  mode   200 mA 

Switching Frequency+ FSW   3  MHz 

Current Limit Threshold+   2   A 

Startup Current  ISS  200   mA 
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Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

 

 

 
Figure 7-28 SMPS2A Load Regulation, TA=27ºC 

 
 Figure 7-29 SMPS2A Line Regulation, TA=27ºC 

 

 

 
Figure 7-30 SMPS2A Load Transient Response 

 
 Figure 7-31 SMPS2A Efficiency Plot VIN=3.6V, VOUT=1.2V, 

TA=27ºC 

 

 

 
Figure 7-32 SMPS2B Load Regulation, TA=27ºC 

 
 Figure 7-33 SMPS2B Line Regulation, TA=27ºC 
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CIREL SYSTEMS  

Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

 

 

 
Figure 7-34 SMPS2B Load Transient Response 

 
 Figure 7-35 SMPS2B Efficiency Plot VIN=3.6V, VOUT=1.2V, 

TA=27ºC 
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Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

SMPS3 (BUCK CONVERTER) 

Parameter Symbol Condition Min  Typ Max Units 

Output Voltage VVOUT_SMPS1  0.4 1.2 1.7 V 

Output Voltage Step Size+ VSTEP   12.5  mV 

Output Ripple Voltage(peak to 

peak)+ 
VRIPPLE   10 25 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  2.5  mV/us 

Transient Regulation+  
VVOUT_SMPS1 < 1.0V 

IOUT=1mA to 500mA in 5us 
-50  50 mV 

  

VVOUT_SMPS1 < 1.0V 

IOUT=700mA to 1200mA in 

5us  

-50  50 mV 

  
VVOUT_SMPS1 Ó1.0V 

IOUT=1mA to 500mA in 5us 
-5  5 % 

  

VVOUT_SMPS1 Ó1.0V 

IOUT=700mA to 1200mA in 

5us  

-5  5 % 

Load current IOUT PWM mode (1)   4000 mA 

  PFM  mode   200 mA 

Switching Frequency+ FSW   3  MHz 

Current Limit Threshold+   4.4   A 

Startup Current 3  ISS  200   mA 

(1) Continuous:  0<Iout<2.5A, Pulsed:  4A < 50ms, duty cycle < 25% 

 

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

Example as shown. 

  

 50ms

 150ms

 1.6A

 4A
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Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

 

 

 
Figure 7-37 SMPS3 Load Regulation, TA=27ºC 

 
 Figure 7-38 SMPS3 Line Regulation, TA=27ºC 

 

 

 
Figure 7-39 SMPS3 Load Transient Response 

 
 Figure 7-40 SMPS3 Efficiency Plot, VIN=3.6V, VOUT=1.2V, 

TA=27ºC 
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Electrical Characteristics  (Continued)  

Operating conditions (unless otherwise specified) VIN = 5.0V, VINSMPS = VINLDO = 3.6V and VDDIO = 1.8V, TJ = -40ęC to 125ęC. 

Typical values are at TJ=27ęC 

SMPS4 (BUCK CONVERTER) 

Parameter Symbol Condition Min  Typ Max Units 

Output Voltage VVOUT_SMPS4  1.2 1.8 3.3 V 

Output Voltage Step Size+ VSTEP   25  mV 

Output Ripple Voltage(peak to 

peak)+ 
VRIPPLE    2.5 % 

Accuracy  
Across VVDD_SMPS4 and 

IOUT (Trimmed at 27C) 
-3  3 % 

Transient Regulation+  

VVOUT_SMPS4 < 1.0V 

IOUT=1mA to 500mA in 10us 
-50  50 mV 

VVOUT_SMPS4 < 1.0V 

IOUT=500mA to 1000mA in 

10us  

-50  50 mV 

VVOUT_SMPS4 Ó1.0V 

IOUT=1mA to 500mA in 10us 
-5  5 % 

VVOUT_SMPS4 Ó1.0V 

IOUT=500mA to 1000mA in 

10us  

-5  5 % 

Load current IOUT 
PWM mode   2000 mA 

PFM  mode   200 mA 

Switching Frequency+ FSW   3  MHz 

Current Limit Threshold+   1.2   A 

Startup Current ISS  200   mA 

 

  


























































































