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21 UWEE
Ta L & RS TR B Eapc] BRI ®
o 75 o TPS657120YFF | D = 2500um % 25um T I,
-40°C % 85°C o) E = 2300um + 25um A % YFF WCSP TPS657120
(1) YFF &Ll mmA gttt #IN/E4% R (TPS657120YFFR) SRiTIHAES: 3000 AN, #INJE4% T (TPS657120YFFT) RiITIWE4
250 M
22 BEKRE

B B a3 A0 LDO FSRA ) HLUE 3 ILEA R 31K .

%I+ DCDC1 % DCDC3 #i1 LDO1 L\ K LDO2,

BHMAE i BER 4. DCDC3_SEL alszIlp Mt HE (7€ DCDC3 HJ _OP #1 _AVS Ziffas N

SE SO E D)

X HE BB EIR A A LDO, Ul r] d— N A 2 L ST

A/ LDO Firs TPS657120 S fth LR B &
DCDC1_OP / DCDC1_AVS 1.7V / 17V
DCDC2_OP / DCDC2_AVS 2.65V / 2.65V
DCDC3_OP / DCDC3_AVS 3.6V /3.6V
LDO1_OP 1.8V
LDO2_OP 2.8V
2.3 ABSOLUTE MAXIMUM RATINGS
over operating free-air temperature range (unless otherwise noted)™®
VALUE UNIT
MIN MAX
all pins except A/PGND pins and pins listed 03 6 v
below with respect to AGND
VLDOL1, VLDO2, VDDIO with respect to AGND -0.3 3.6 \%
Voltage pin VDCDC3 with respect to AGND -0.3 5.5 \Y
pins SDATA, SCLK, DCDC3_SEL , GPIO_0,
GPIO_1, CLK_REQ1, CLK_REQ?2 , with -0.3 VDDIO + 0.3 \Y
respect to AGND
all non power pins mA
Current -
power pins A
Operating free-air temperature, Tp -40 85 °C
Maximum junction temperature, T, 125 °C
Storage temperature, Tst —65 150 °C

(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.
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24 THERMAL INFORMATION

TPS657120
THERMAL METRIC YFF UNITS
30 PINS
03a Junction-to-ambient thermal resistance 58.8
B3ctop Junction-to-case (top) thermal resistance 0.3
038 Junction-to-board thermal resistance 27 CIW
Wit Junction-to-top characterization parameter 1.4
Wis Junction-to-board characterization parameter 26.9
B3chot Junction-to-case (bottom) thermal resistance n/a
2.5 RECOMMENDED OPERATING CONDITIONS
over operating free-air temperature range (unless otherwise noted)
MIN|  Nom|  wmax| uniT

DCDC CONVERTERS
VINDCDC1, | Input voltage range for step-down converter DCDC1, DCDC2, DCDC3 2.8 5.5 \%
VINDCDC2,
VINDCDC3

Output voltage range for step-down converter DCDC1, DCDC2 0.8 3.3 \%

Output voltage range for step-down converter DCDC3 0.1 3.6 \%
L1, L2 Inductance at L1, L2 1 2.2 2.9 uH
L3 Inductance at L3 1 15 2.2 uH
Cvinocpcz | Input Capacitance at VINDCDC1/2 () 47 10 uF
Cvinocpes | Input Capacitance at VINDCDC3 @ 10 22 uF
Courtpcpet,2 | Output Capacitance at DCDC1 and DCDC2 47 10 22| uF
CouTpcpcs | Output Capacitance at DCDC3 () 2.0 6 12| uF
LDOs; generic
VINLDO1 Input voltage range for LDO1 2.0 5.5 \%
VINLDO2 = | Input voltage range for LDO2; as this pin is used as the analog suply voltage, it 2.8 5.5 \%
analog needs to be tied to VINDCDCx
supply
voltage
VIN_ANA
V. po1 Output voltage range for LDOs 1.2 3.4 \%
Vipoz,
CinLDO1 Input Capacitance on LDO supply pins () 0.5 uF
CinLpo2
CoutLooL, Output Capacitance on LDO1, LDO2 () 1 47| WF
CoutLbo2
Vvppio for RFFE interface at 1.2V or 1.8V 1.1 1.95 \%
Cvopio Input Capacitance on VDDIO 100 nF
C(C2V5) capacitance at internal supply at pin C2V5 0.5 1 10 uF
)C(VREFlVO bypass capacitance at internal reference VREF1V0 47 100 220 nF
Ta Operating ambient temperature -40 85 °C
T; Operating junction temperature -40 125 °C

(1) Ceramic capacitors show an effect called DC BIAS EFFECT. With a dc voltage applied to a ceramic capacitor , the effective capacitance
is reduced. The table above therefore lists the minimum value as CAPACITANCE. In order to meet the minimum capacitance, the
nominal value may have to be scaled accordingly to take the drop of capacitance into account for a given dc voltage at the LDOs of
dcdc converters. Input capacitors need to be placed as close as possible to the pins of TPS657120.
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2.6 Electrical Characteristics - general functions
Ta =—40°C to +85°C, typical values are at T, = +25°C (unless otherwise noted), see parameter measurement information

PARAMETER TEST CONDITION MIN TYP MAX UNIT
Isg Standby Supply PWRON=LOW; total current in STANDBY state into pins 55 uA
Current VINDCDC1/2, VINDCDC3 and VIN_ANA
lo Quiescent Supply PWRON=HIGH, LDOs and DCDC converters =OFF 60 HA
Current
lo Quiescent Supply PWRON=HIGH, LDO1 and LDO2 and DCDC1 and 170 uA
Current DCDC2 = enabled in normal mode

2.7 Electrical Characteristics - DCDC1/2

Ta = —40°C to +85°C, typical values are at T, = +25°C (unless otherwise noted), see parameter measurement information

PARAMETER TEST CONDITION MIN TYP MAX UNIT
VN Input Voltage Range 2.8 55 \%
Vpepe1 DCDCx Output 25mV steps up to 2.2V; 50mV steps above 2.2V 0.8 3.3 \%
Vv Voltage Range
DCDC2
Vpepe1 Default Output 1.7 \%
Voltage
Vbcbpez g 2.65
lout(bcpex) Continuous Output | DCDC1 (VINDCDC1 2 2.8V) 300 mA
Current DCDC2 (VINDCDC2 > 2.8V) 250
lo Quiescent Current ILoap = 0 mA, DCDCx_MODE = 0, Device not switching; 16 25 HA
for each DCDC1 and DCDC2
ILoap = 0 mA, DCDCx_MODE = 1, Device switching; for 3.5 mA
each DCDC1 and DCDC2
VDCDCl/Z Accuracy DCDCX_MODE =1, VIN =3.0Vto 5.5V, ILOAD = 0mA, -2 2 %
tolerance is +/- 2% or +/-25mV whatever is larger
DCDCx_MODE =0, V|y = 3.0V to 5.5V, | oap = OMA, -3 1.25 35 %
+1% voltage scaling active
Load Regulation DCDCx_MODE =1, V|y = 3.0V to 5.5V; I oap = 25mA to 0.25 %I/A
225mA,; for DCDC1 and DCDC2
fsw Switching DCDCx_MODE =1, V|y =3.0V to 5.5V 1.9 24 2.6 MHz
Frequency
Rps(on) High Side FET On- | for DCDC1 and DCDC2 with VINDCDCx = 3.6V, D = 250 400 mQ
Resistance 100%
Rps(on) Low Side FET On- | for DCDC1 and DCDC2 with VINDCDCx = 3.6V, D = 220 350 mQ
Resistance 100%
ILk_Hs High Side FET T,;=85°C; DCDC1, DCDC2; 2 HA
Leakage Current VINDCDC1=VINDCDC2=5.5V
Ik _Ls Low Side FET T;=85°C; DCDC1, DCDC2; 3 HA
Leakage Current VINDCDC1=VINDCDC2=5.5V
Ihs_LiMF High Side Forward | 2.9V < V|y pcpe: < 5.5V, for DCDC1 500 650 800 mA
Current Limit
ILS_LIMF Low Side Forward 29V < VIN_DCDCl < 5.5V; for DCDC1 500 650 800 mA
Current Limit
Ihs_LiMF High Side Forward | 2.9V < V|y pcpe2 < 5.5V; for DCDC2 425 600 775 mA
Current Limit
ILs_LiMF Low Side Forward 2.9V = Viy_pcpez < 5.5V, for DCDC2 425 600 775 mA
Current Limit
DCDC1, bDCDC2 Vin = 3.6V; Vout = 1.7V to 2.65V; 10=10mA to 300mA,; 10 25 mVpp
output voltage ripple | L=1.5uH, RSL=50mR; Co=10uF
efficiency VINDCDCx=3.7V, Vo=1.7V or Vo=2.65V; 10=80mA to 88 93 %
150mA
efficiency VINDCDCx=3.7V, Vo=1.7V or V0=2.65V; 10=300uA 80 %
efficiency VINDCDCx=3.7V, Vo=1.7V or V0=2.65V; l0=100uA 45 %
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Electrical Characteristics - DCDC1/2 (continued)

Ta =-40°C to +85°C, typical values are at T, = +25°C (unless otherwise noted), see parameter measurement information

PARAMETER TEST CONDITION MIN TYP MAX UNIT
pulse skipping output current when device switches from PFM to PWM 140 mA
threshold automatically; Viy = 3.6V, Vout = 1.7V

output current when device switches from PFM to PWM 60
automatically; Viy = 3.6V, Vout = 2.65V
PSRR power supply VN = 3.6V, I oap = 150mA, 10Hz < f < 10kHz, Vo=1.7V 40 dB
rejection ratio and Vo=2.65V
output noise VN = 3.6V, I oap = 100mA, Vo=1.7V and Vo=2.65V uVAHz
1kHz < f < 100kHz 2
100kHz < f < 1MHz 0.2
1MHz < f < 10MHz; not including f(sw) 0.1
VbebePa-falling Power Good VDCDCXx falling VDCDC VDCDC
Threshold x-15% X-7%
Vbepepe-ising Power Good VDCDCXx rising VDCDC
Threshold X-3%
tstart Start-up time Time to start switching, measured from end of MIPI 225 us
command enabling converter
trRamp Vout Ramp UP time | Time to ramp from 5% to 95% of Vout 200 us
Rpischarge Discharge resistor 250 400 600 Q
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2.8 Electrical Characteristics - DCDC3
Ta =—40°C to +85°C, typical values are at T, = +25°C (unless otherwise noted), see parameter measurement information

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VN Input Voltage Range 2.8 55 Y,
output voltage defined by internal resistor divider; 0.8 3.60
V. DCDC3 Output DCDC3_CTRL:VCON =0 ' ' Vv
pepes Voltage Range output voltage defined by VCON input; o1 3.60
DCDC3_CTRL:VCON =1 ' '
Continuous Output
lout(pcpes) Current P DCDC3 2200 mA
. ILoap = 0 mA, DCDC3_MODE = 0, Device not switching 26 46 HA
lo Quiescent Current - —
ILoap = 0 mA, DCDC3_MODE = 1, Device switching 6 mA
DCDC3_MODE =1, | opp = OMA, Ta = 25°C; 2 ol o
COUT =2 X 4.7uF + 2.2uF
DCDC_3_MODE =1, ILOAD = OmA, TA =-40 - 85°C; 25 25 %
Cout = 2 X 4.7UF + 2.2UF
Accuracy; output "
voltage setting with DCDC3_MODE =0, I pap = OMA, Tp = 25°C;
register; COUT =2 x 4.7uF + 2.2uF ) 3 3 %
DCDC3 CTRL:VCO | the output voltage tolerance is -3% / +3% or -45mV /
v, N=O0 +45mV whichever is larger
DCDC3
DCDC3_MODE =0, lLoap = OmA, Tp =-40 — 85°C;
Cout = 2 X 4.7UF + 2.2UF 3 3l %
the output voltage tolerance is -3% / +3% or -45mV /
+45mV whichever is larger
ﬁ;;‘;fi‘gﬁ_for VEON 1 \/6 = 0.1V t0 3.6V; Cour = 2 X 4.7UF + 2.2UF:;
’ . PWM mode forced automatically; accuracy in VCON -5 5 %
BC:ng—CTRL'VCO mode is +/- 5% or +/-25mV, whichever is larger
fow E:’;‘;ﬁgﬂgy DCDC3_MODE = 1 or DCDC3_CTRL:VCON = 1 2100| 2300| 2700 kHz
High side MOSFET _
. on-resistance VIN_DCDC3 = 3.6V, 100% duly cycle 75 120 mQ
DS(ON) .
Low side MOSFET _ o
on-resistance VIN_DCDC3 = 3.6V, 0% duty cycle 110 180 mQ
High side leakage _ qEor. _
ILk_Hs current T, = 85°C; VINDCDC3=4.2V 3| pA
| Low side leakage | 1 _ ggec. INDCDC3=4.2V 3| A
LK LS current J ' :
I mth side current |5 9y < Vi pepcs < 5.5V 2400| 3000| 3600 mA
L Low side cutent 5 9y < Viy pepca < 5.5V 2200| 2800| 3400 mA
Low side negative
i current “mitg 2.9V < Vi pcpes < 5.5V; EN_niLIM_xI=1 1000| 1500| 2000| mA
Low side negative
ILlM current I|m|tg 2.9V < VlN_DCDC3 <55V, EN_nlLlM_X|=0 200 mA
duty cycle range VN = 3.6V 2 100 %
DCDC3 (_Jutput V|N_= 5V; Vout = 3.4V, 10=2A; L=1.5uH, ESR=90mR,; 10 50| mVpp
voltage ripple Co=10uF
DCDC3 load VN = 5V; Vout = 3.4V; 10=200mA to 1.8A; L=1.5uH, 100 my
transient response | ESR=90mR; Co=10uF; dt=10us
efficiency VINDCDCx=3.7V, V0=3.4V; 10=1500mA 80 %
efficiency VINDCDCx=3.7V, V0=3.4V; 10=400mA 90 %
efficiency VINDCDCx=3.7V, V0=2.0V; 10=10mA 80 %
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Electrical Characteristics - DCDC3 (continued)

Ta =-40°C to +85°C, typical values are at T, = +25°C (unless otherwise noted), see parameter measurement information

voltage protection

voltage is exceeded; falling edge

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vin = 3.6V, I .oap = 100mMA, Vo=2.65V
. 1kHz < f < 100kHz 3
output noise uVAHz
100kHz < f < 1MHz 0.2
1MHz < f < 10MHz 0.1
_ Power Good ; VDCDC VDCDC o
Vocoepe-faling Threshold VDCDCx falling x-14% x-7% %
Power Good .- VDCDC
VbebePa-ising Threshold VDCDCXx rising 5% %
. Time to start switching, measured from end of RFFE
tstart Start-up time command enabling converter 175 Hs
. Time to ramp from 5% to 95% of Vour ;
tRamp Vour Ramp UP time | o503 cTRLIMMEDIATE = 1; Vgur = 3.4V 30| ws
rise and fall time dVo=+/-1V; 10=450mA; Co=10uF; DCDC3_SEL mode 30 us
ramp time in VCON
mode 10 Hs
VCON input voltage 0.2 21 vV
range
VCON slew rate 300 mV/us
VC_ON input 1 MQ
resistance
VCON gain typical adjustable range 1.3 2.7
VCON offset -350 0 mV
Rpischarge Discharge resistor 250 400 500 Q
voltage between
VINDCDC3 and 5.5 \%
VDCDC3
bypass switch VINDCDCx= 2.8V to 5.5V; not tested in production 2000| 2500 3000 mA
current limit
bypass switch
current limit 10 us
response time
resistance from ) . . .
VINDCDG3to | Dbt swch closeck ot g e parlel pat 0 10| mo
VDCDC3 ghhg
leakage current from
VINDCDC3 to when bypass switch is open 10 A
VDCDC3
bypass switch over- | sensed at VDCDC3; bypass enabled bit is cleared when 4.0 vV
voltage protection voltage is exceeded; rising edge '
bypass switch over- | sensed at VDCDCS3; bypass enabled bit is cleared when 3.7 vV

2.9 Electrical Characteristics - RF-LDOs
Ta =—40°C to +85°C, typical values are at T, = +25°C (unless otherwise noted), see parameter measurement information

PARAMETER TEST CONDITION MIN TYP MAX UNIT
LDO1 2.0 5.5
VN Input Voltage - \%
LDO2, analog supply voltage input 2.8 5.5
LDO Output Voltage
range for RF-LDOs 50mV steps 12 34 v
V|
LDOx LDO Voltage ECO=0 -2 %
Accuracy ECO=1 -5 %
Copyright © 2013, Texas Instruments Incorporated ESIEREME 15
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Electrical Characteristics - RF-LDOs (continued)

Ta =-40°C to +85°C, typical values are at T, = +25°C (unless otherwise noted), see parameter measurement information

PARAMETER TEST CONDITION MIN TYP MAX UNIT
| LDO Continuous LDO1 10 mA
OUT(LDOX) Output Current LDO2 10
| LDO C t Limit LDO1 20 8 A

urrent Limi m
SHORT(LDOX) LDO2 20 80
| =10mA,; VINLDO1=2.0V 250
Vbo(Loox) Dropout Voltage @ [-2YT(EOL mv
IOUT(LDOZ) =10mA,; VINLDO2=3.0V 250
Line Regulation Vin=Vipo + 0.5V & I oap = 10MA for LDO1 and for 1 1 %
LDO2
'é‘(’%‘ S%gu'a“om LDO1 and LDO2: I oap = 50UA to 10mA 40 mv
'é‘z%j 539“""‘“0”; LDO1 and LDO2: I,oap = OMA to 1mA 5 5 %
Line Transient dV/dt = +0.5V/ps -50 50 mv
Response
Load Transient for LDO1 and LDO2: dl/dt = 100mA/us; 1mA to 10mA load 50 mv
Response step
Power Supply _ ) _
PSRR Rejection Ratio f=10Hz to 1kHz, V| Vour 2 0.5V, lLoap = 10mA 63 dB
output voltage noise | f = 10Hz to 100kHz, V|y - Vout 2 0.5V, I 0ap = 10mA 30 pvrms
) ECO =1, I oap < 1mA for LDO1, LDO2 16 HA
Ig Quiescent Current
ECO = 0; I oap < 10mA for LDO1, LDO2 40 HA
o minimum wait time before the full current can be drawn
ECO exit time after ECO is set 0 50 us
. Time to ramp from 5% to 95% of Vour ; lout = 10mA,;
tRamp Vout Ramp Up time Co=4.7uF: Vo=1.8V 850 1000 us
. Time to ramp from 5% to 95% of Vour ; lout = 10mA;
tRamp Vout Ramp Up time Co=4.7uF: Vo=2.8V 1000 1200 us
VLDoPG-falling Power Good VDCDCXx falling VLDOx- VLDOx-
Threshold 14% 7%
VLDOPG-rising Power Good VDCDCXx rising VLDOx-
Threshold 5%
Discharge
Rpischarge resistance at LDOx | LDOx disabled 200 325 450 Q
output
(1) Vpo = Vin - Vour, where Vout = Vout(nom) - 2%
2.10 Electrical Characteristics — digital inputs, digital outputs
Ta =—-40°C to +85°C, typical values are at T, = +25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS | MmN | TYP | MAX | UNIT
RFFE interface
Vvbpio VDDIO voltage range for VDDIO = 1.2V 1.1 1.2 1.3 \%
Vvbpio VDDIO voltage range for VDDIO = 1.8V 1.65 1.8 1.95 \%
l\io-IN 1/0O voltage average VDDIO=1.8V; average during a 26MHz write 1.25 mA

input current for SDATA,
SCLK
CL load capacitance half speed readback; not including TPS657120 pin 50 pF
capacitance
VoL Low Level Output loL= 2mA 0 0.2x \%
Voltage for SDATA, VDDIO
SCLK
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Electrical Characteristics — digital inputs, digital outputs (continued)

Ta =—-40°C to +85°C, typical values are at T, = +25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN MAX UNIT
VoH High Level Output lon= -2mA 0.8 x VDDIO VDDIO \%
Voltage for SDATA,
SCLK
Vrp INPUT: Positive Going for VDDIO = 1.2V or 1.8V 0.4 x VDDIO 0.7 x \%
Threshold Voltage VDDIO
VN INPUT: Negative Going | for VDDIO = 1.2V 0.28 x 0.6 x \%
Threshold Voltage VDDIO VDDIO
VN INPUT: Negative Going | for VDDIO = 1.8V 0.3 x VDDIO 0.6 x \%
Threshold Voltage VDDIO
VH INPUT: Hysteresis for VDDIO = 1.2V or 1.8V 0.1 x VDDIO 0.4 x \%
Voltage (VTP-VTN) VDDIO
V\oRsT RFFE 1/O voltage reset | RFFE interface is in reset when VDDIO is below that 0.95 \%
voltage level voltage
m SDATA = 0.8 x VDDIO -2 10 uA
SCLK = 0.8 x VDDIO -1 10
I SDATA = 0.2 x VDDIO -2 5 uA
SCLK = 0.2 x VDDIO -1 1
generic 1/Os
Vi Low Level Input Voltage | for PWRON 0.4 \%
Vi Low Level Input Voltage | for GPIO_0, GPIO_1, CLK_REQ1, CLK_REQ2 , 0.3x
DCDC3_SEL; SDATA, SCLK VDDIO
Vi High Level Input Voltage | for PWRON pin 1.1 Vce \%
Vi High Level Input Voltage | for GPIO_0, GPIO_1, CLK_REQ1, CLK_REQ2, 0.7 x VDDIO VDDIO \%
DCDC3_SEL, SDATA, SCLK
VoL Low Level Output lo.= 1mA for VDDIO=1.8V 0 0.2 \%
Voltage
VoH High Level Output for pins configured as push-pull ouput to VDDIO; Igy= | VDDIO-0.2V VDDIO \%
Voltage 1mA for VDDIO=1.8V
Von High Level Output for pins configured as open-drain ouput Vce \%
Voltage
loL Low Level Output for VDDIO >/= 1.8V 1 mA
Current
loL Low Level Output for VDDIO = 1.2V 0.1 mA
Current
loH High Level Output for VDDIO >/= 1.8V 1 mA
Current
loH High Level Output for VDDIO = 1.2V 0.1 mA
Current
ILke Input Leakage Current input pins tied to V| or V|4 0.2 HA
TdHL CLK_REQ1, 2 us
CLK_REQ2,
DCDC3_SEL delay for
HIGH to LOW change
TdLH CLK_REQ1, 2 us
CLK_REQ2,
DCDC3_SEL delay for
LOW to HIGH change
TdLH PWRON delay for LOW | for TPS657120 in STANDBY mode going to ACTIVE +30% ms
to HIGH change
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2.11 Electrical Characteristics — Thermal Shutdown, undervoltage lockout

Ta =—40°C to +85°C, typical values are at T, = +25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Thermal Shutdown temperature rising 136 148 160 °C
threshold
Thermal Shutdown temperature temperature falling 20 °C
hysteresis
UVLO threshold supply voltage rising 2.7 Y,
UVLO threshold supply voltage falling 2.6 Y,
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2.12 Electrical Characteristics — RFFE Timing parameters

Ta =—40°C to +85°C, typical values are at T, = +25°C (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX UNIT
fok SCLK frequency for write access 0.032 26 MHz
feLk_HALF SCLK half-speed for read access 0.032 13 MHz

frequency
TscLkiH SCLK Input High Time for full speed write access 11.25 ns
TscLkiL SCLK Input Low Time for full speed write access 11.25 ns
Ts Data Setup Time for VDDIO = 1.8V 1 ns
Ts Data Setup Time for VDDIO = 1.2V 4 ns
Th Data Hold Time 5 ns
To Time for Data Output TPS657120 is a half speed device for read operations 0 22 ns
Valid from SCLK rising
edge
TSDATAOTRL SDATA Output 2.1 6.5 ns
Transition (Rise/Fall)
Time
Tspataz Data drive release time 10 ns
2.13 MIPI RFFE T 4115 5 PR il
- TSCLKIH ul TSCLKIL -
VTPmax
VTNmin
Figure 2-1. SL2UCHH 5 S BRI
2.14 MIPI RFFE S ZREE SR AL 5 B AR B
VTPmax
SCLK
VTN
min \ / \
— T, To
SDATAOTR TSDATAOTR
Votimin
SDATA
VOLmax
Figure 2-2. =\ 20 B A& far i e R FA%
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2.15 MIPI RFFE M £031{% & B 7

VOHmin

TPmax.

SCLK
VoLmax

(VTNmm) _/

TSDATAZ

Voumn  ————

SDATA

VOLmax \

Bus Park Cycle

Signal driven

— — — Signal not driven; pull-down only

Tsoaraz IS measured from SCLK VOL level for the master device driving SCLK and SDATA line
Teoaraz IS measured from SCLK VTN level for a device receiving SCLK and driving SDATA line

Figure 2-3. S ZR5:A% A RS 7

2.16 MIPI RFFE ##E & B AR FFI 7

Vroma /N /N y A
SCLK

VTNmin

N—
T P T, - < Ts . < T,

VTPmax / \ \ /ﬁ—
SDATA

Virrimin

™ A= . A
Figure 2-4. ¥4 & B FMIRIE VIS
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JAAYRFAIE

2171 SN EEE
B FEIEAT A AP PR IR (B T
XY, BRIAES N
e |1=L2=DFE201610C-2R2
e |3 =DFE252010-1R5

2.17

+ CoutDCDC1, 2 = 10uF (GRM188R61A106ME69)
* CoutDCDC3 = 4.7uF + 2.2uF (GRM188R60J475KE19 + GRM185R60J225)
+ CoutLDO1, 2 =4.7uF (GRM188R60J475KE19)

Ta = 25°C WAUTEDL) » O RARIRAMFR VGRS (EVM) LRk

BT B 2RA%
El

3% DCDCL 5k Him / ik 58 R (PWM) R 158 &R Vo =1.7V; V,=3.0V, 3.8V, 4.2V, 5.0V Figure 2-5
3 DCDCL 5 gk mii / Fkitdie il (PFM) #EE G R | Vo = 1L.7V; V,=3.0V, 3.8V, 4.2V, 5.0V Figure 2-6
% DCDC2 Hfu#kHif / PWM #E= i (1) & Vo =2.65V; V,=3.0V, 3.8V, 4.2V, 5.0V Figure 2-7
%% DCDC2 Hf#kiim / PFM ]9 &R Vo =2.65V; V,=3.0V, 3.8V, 4.2V, 5.0V Figure 2-8
3% DCDC3 Hfu#kHif / PWM #2125 & Vo =0.85V; V,=3.0V, 3.8V, 4.2V, 5.0V Figure 2-9
%% DCDC3 Hfi#iim / PFM B9 &R Vo =0.85V; V,=3.0V, 3.8V, 4.2V, 5.0V Figure 2-10
%% DCDC3 Hfu#kHifi / PWM #2158 & Vo =2.0V; V,=3.0V, 3.8V, 42V, 5.0V Figure 2-11
%% DCDC3 Hf#iin / PFM ]9 &R Vo =2.0V; V,=3.0V, 3.8V, 42V, 5.0V Figure 2-12
3% DCDC3 Hfu#kHifi / PWM 2 ] (1) & Vo =3.4V; V,=3.6V, 3.8V, 42V, 5.0V Figure 2-13
%% DCDC3 Hfi#iin / PFM ]9 &R Vo =3.4V; V,=3.6V, 3.8V, 42V, 5.0V Figure 2-14
PWM 2K T 1) 1 2 25 1 b DCDC1 lo= 30mA % 270 mA; Vo =1.7V; V,=3.6V Figure 2-15
PFM 2K T 1 7 4Bk 25 i 2 DCDC1 lo= 30mA % 270 mA; Vo =1.7V; V,=3.6V Figure 2-16
PWM #530F # 47 #2511 . DCDC2 lo="30mA % 270 mA; Vg =2.65V; V,=3.6V Figure 2-17
PFM 2T 1 7 4Bk i 2 DCDC2 lo= 30mA % 270 mA; Vo =2.65V; V,=3.6V Figure 2-18
PFM 2T 1 7 4Bk 25 i 2. DCDC3 lo= 100mA % 900 mA; Vo =2.0V; V,=3.6V Figure 2-19
PFM 2T 1 7 4Bk 25 i 52 DCDC3 lo= 200mA % 1800 mA; Vo =3.4V; V,=3.8V Figure 2-20
PWM 2 T 2R g i 251 b DCDC1 Vo=1.7V; V,=3.6V £ 4.2V; lo= 100mA Figure 2-21
PFM 2K T 2k #5251 2 DCDC1 Vo=1.7V; V,=3.6V £ 4.2V; lo= 100mA Figure 2-22
PWM 2T R £R g i 251 b DCDC2 Vo=2.65V; V,=3.6V £ 4.2V; Hi 100mA Bk = Figure 2-23

26.5Q
PFM #5230 4k B B 251 . DCDC2 Vo= 2.65V; V,=3.6V £ 4.2V; Hi 100mA I = Figure 2-24

26.5Q
PFM #5220 ¥ 4 2% % 25 1l . DCDC3 Vo= 2.0V; V,=3.6V = 4.2V; i 1.25A K43 = 1.6Q | Figure 2-25
PFM #5220 ¥ 4 2% % 25 1 . DCDC3 Vo=3.4V; V,=3.6V £ 4.2V, MK 11A B =3.1Q | Figure 2-26
£} DCDC1 (1 B L (PSRR) Vo =1.7V; V|=3.6V; fi#k = 80mA, 150mA Figure 2-27
£%} DCDC2 #] PSRR Vo =2.65V; V|=3.6V; iz =80mA, 150mA Figure 2-28
£%} DCDC3 [#] PSRR Vo =2.0V; V|=3.6V; figk =80mA, 150mA Figure 2-29
£%} DCDC3 [#] PSRR Vo =3.4V; V|=3.6V; figk =80mA, 150mA Figure 2-30
PFM #50 LDOL (147 2k b A5 i Joz lo=1mA £ 9 mA; Vo =1.8V; V,=3.6V Figure 2-31
PFM #50T LDO2 ()47 2k b A5 i oz lo=1mA £ 9 mA; Vo =2.8V; V,=3.6V Figure 2-32
2R R A ¥, LDOL Vo=1.8V; V,=3.6V £ 4.2V; Hji 10mA i Hi#k = Figure 2-33

180Q
LR ERBEAS N, LDO2 Vo=2.8V; V,=3.6V £ 4.2V; H 10mA I = Figure 2-34

280Q
£%} LDO1 ) PSRR Vo =1.8V; #i# = 10mA; V,=2.7V, 3.3V Figure 2-35
£%} LDO2 ) PSRR Vo =2.8V; fi# = 10mA; V,=3.3V, 3.6V Figure 2-36
£F%F LDOL (410 Vo = 1.8V; HLift 10mA B 1413k = 180Q; V= 3.6V Figure 2-37
£F%F LDO2 ()41 Vo =2.8V; HLift 10mA B 1) 413k = 280Q; V= 3.6V Figure 2-38
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B RS (continued)
&
JA%1 DCDC1, DCDC2, LDO1 il LDO2 V= 3.6V; SECHIT I Figure 2-39
2.18 BLAYKRIE (k52
Ta= 25°C BIIUASHIME, BRE S S
5 5
ik VA EE S pit AV AP
100 100
% Viy=3.0V ] %
—— V=38V S | =
80 / 80 pgst
70 Vin =42V / / 70 //:4’/
g w0 Vi =5.0V / S /,//
5 / s o |
g %0 s V7
2 40 £ 40 /| Vin=3.0V
w /| w [/ IN= =
30 // ) 30 Vi =38V
20 ‘Z 2e 20 _
Z2 Vin =42V
10 == 10 Vi =50V
0 = 0 N .
100p im 10m 100m 100u im 10m 100m
Output Current (A) Output Current (A)
Figure 2-5. PWM #%3, DCDC1, Vo= 1.7V Figure 2-6. PFM #=;, DCDC1, V,=1.7V
B Ao
5 5
SR IR A 08 R SR OE R
100 100
% Viy =30V L i %
——— V=38V pal%zatil = |
80 / % 80 g7
20 Vin =42V /A 0 %4
— / / — v
g€ 60 | —vm=50v g w0 / 74
> N 7/
S 50 S 50
% 40 % 40 Viy =3.0V
30 ) V4 v 30 ——— V=38V
20 // % 20 Vin =42V
10 | 1 /:—:E 10 Vin =5.0V
0 éﬁ— 0 N =5.
100u im 10m 100m 100u im 10m 100m
Output Current (A) Output Current (A)
Figure 2-7. PWM #z, DCDC2, Vg = 2.65V Figure 2-8. PFM #3, DCDC2, Vg = 2.65V
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Ta= 25°C WHIUAHME, BRAESSNER
LES

L:j
BRI 15 R
100

Vin =3.0V
90 IN

——— V=38V

80
70 V|N =42V

60 _V|N =50V

50
40

Efficiency (%)

30

NN

20

NN
AN

10

0

100u im 10m 100m 1
Output Current (A)
Figure 2-9. PWM #z, DCDC3, Vg, = 0.85V

e
.
SR IR R OC R
100
90
g \
80 I Pz /f:—"' 5 _=.\
70 7
S ¢
< 60 v
2 Y
S 50
I3
E 40 V|N =30V
30 / ——— V) =38V
20
V|N =42V
10
Vin =5.0V
0
100u im 10m 100m 1

Output Current (A)
Figure 2-10. PFM #x, DCDC3, V, = 0.85V

L&
5
AR B K R
100
Viyn=3.0V
90 T T T = [
—— Vi =38V V1 ™NG
70 ViN =4.2V /|
g\i 60 _V|N =50V
)
5 0 V
(]
£ 40
w /
30
/
20 977
A
10 Sz
0 é;ﬁ
100u im 10m 100m 1

Output Current (A)
Figure 2-11. PWM #x, DCDC3, Vg = 2.0V

A
.|
BRI R
100
0 1
80 /’::?? Ei--._.\
//’f/’ ‘\
70 <
£ 60
)
g % )/
2 40
i Vin=3.0V
30 ——— V=38V
20 V|N =42V
10
Viy =50V
0
100u im 10m 100m 1

Output Current (A)
Figure 2-12. PFM £, DCDC3, Vg = 2.0V

SR 5

5
SRR HRILIE B2 R
100
% Viy =3.6V P —
VA7 ~
g | ——Vw=38V /// L N
70 V|N =42V /
€ g | —Vw=50v /
&
c 50
o
£ 40
w
30
20 y
/1
10 //:f: d
. ==
100u im 10m 100m 1

Efficiency (%)

100
90
80
70
60
50
40
30
20
10

0

74

Vin =3.6V

—Vy =38V

Vin =42V

Vin =5.0V

100u

im

10m

100m 1

Output Current (A)
Figure 2-13. PWM #x, DCDC3, Vg = 3.4V

Output Current (A)
Figure 2-14. PFM # =, DCDC3, Vg = 3.4V
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Ta= 25°C WFMASIME, BRIE S 4N
PWM ffﬁiﬁT, DCDC1 (¥4 £k ma 5L

Tek stop

CELIE R R = G ) Gl
Figure 2-15. Io5= 30mA Z 270mA;
Vo =1.7V; V,=3.6V

PWM #5UF, DCDC2 i £ Elpk i

Tek Stop.

(@ 50.0mvie @ 500V & @ 200mA & @ 2004 &) lzlozu[;';sw B ]mﬁ 7 2D4mA]
Figure 2-17. Io= 30mA Z 270mA;
Vo = 2.65V; V, = 3.6V

Teks!

PFM BE:UF, DCDC3 ) fit 8% A5l

[{icoi

(@ 200mv_% @ 200V © @ 500mA % @ 500mA nq[:oégﬁfi‘ . ]W T 720mA
Figure 2-19. Io= 100mA % 900mA;
Vo =2.0V; V, = 3.6V

PFM *%EQ_F, DCDC1 147 #5251 57

||a

A i

50 [ Q 2.00V 200mA & 2.00 A 200}! ?:ADMoSi{:(s o 5 204mA’
Figure 2-16. Io= 30mA § 270mA;
Vo =1.7V; V,=3.6V

PFM #5UF, DCDC2 i) 5 BBk 1

E

(@ 50.0mvAe @ 500V - @ 200mA & @ 2004 &) Izlo?#s”” ]m}ﬁ T 204mA]
Figure 2-18. Io= 30mA £ 270mA;
Vo = 265V; V| = 3.6V

PFM ﬁﬁT, DCDC3 Eﬁﬁiﬁcﬂ&é*ﬂr}r

]W! 720mA
Figure 2-20. o= 200mA Z 1800mA;
Vo = 3.4V; V, = 3.8V

@ s0omv_ v @ 000U @ 1.00A %@ 1004 »J[ao.ops
i 20.00 %

24 AR
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Ta= 25°C BFIUFGHIME, BRAESSNEY
PWM #3(F, DCDC1 145 % 5% 25 il PFM BT, DCDCIL {4k BRIk 25 i

TekStop. TekStop.

J " | Ul I L i il i m il I i I |
Y AN e e e ‘H“H“H“\ I
e o o e il il T il I ALY
i Ukl T gl " il i I
Vout pveut T A L i o o o gl I

i ;% \%
I

f
i
i
I

it
i
i
I

i
i

(@ s0omv_& @ 50.0mvV & m[w’m‘uy ]mﬁ T 4.06V] 500mv & @ 50.0mv 4 @ zoor;m N][IOO‘M?‘ ][m[w]
Figure 2-21. Vo= 1.7V; V,=3.6V £ 4.2V; Figure 2-22. Vo= 1.7V; V,=3.6V & 4.2V;
lo= 100mA lo= 100mA
- PWM X T, DCDC2 Lk B A i B PFM #\ T, DCDC2 {4k Bk A5 0 7
R 8 PR T G il
A / —
R

e
i
|

@ 500mv & @ 50.0mv & @ 200;"/-‘« ’t)[lﬂzﬂus‘ ]W S o406V @ 500my & @ 50.0mvV & @ 200r;|/\ n)[wo‘u?‘ ]mﬁ I 4.06V]
Figure 2-23. Vo= 2.65V; V,=3.6V £ 4.2V; Figure 2-24. Vo= 2.65V; V,=3.6V & 4.2V;
R 100mA FFHIf1%k = 26.5Q HLJE 100mA 6138 = 26.5Q
PFM #X T, DCDC3 [14% BRI i B PFM #:X T, DCDC3 14k B IS i B

[@f1coil [@f1coil
(@ s0omv_+ @ 50.0mv % @ 1.00A m][yon,‘;s‘ ]W 7 3.06V (@ s0omv_* @ 100mv_% @ 500mA m)[ﬂoo‘p?‘ ][g?vnm_. T 396V
Figure 2-25. Vo= 2.0V; V,=3.6V £ 4.2V; Figure 2-26. Vo= 3.4V; V,=3.6V £ 4.2V;
HIL 1.25A B 5138 = 1.6Q HE 1.1A B 6iE = 3.1Q
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80

70

60

a1
o

Attenuation (dB)
= N w B
o o o o

o

80

70

60

50

40

30

Attenuation (dB)

20

10

0

10 100 1k 10k

Tekstop

#%t DCDC1 i PSRR

\\\ \\\
\ \
N
\\ \
\\
\\
T
Load = 80 mA B
\
Load = 150 mA \&
10 100 1k 10k 100k M

Frequency (Hz)
Figure 2-27. Vo = 1.7V; V= 3.6V;
f1# = 80mA, 150mA

£%F DCDC3 i) PSRR

Load = 80 mA T\

Load = 150 mA \\m

100k M
Frequency (Hz)
Figure 2-29. Vo = 2.0V;: V= 3.6V;
3 = 80mA, 150mA

PFM #3X T, LDOL [ 5tz

H&W
i i

@fiload"

(@ _10.0mvs

iy @ 5.00mA &

o2} ~ @©
o o o
7

a1
o

= N w
o o o
7
7/

o

80

70

60

50

40

30

Attenuation (dB)

20

10

0

Tekstop

Attenuation (dB)
B
o

% DCDC2 ] PSRR

SN

Load = 80 mA
Load = 150 mA \N

10 100 1k 10k
Frequency (Hz)
Figure 2-28. Vo = 2.65V; V= 3.6V;
f# = 80mA, 150mA

100k M

&%t DCDC3 ) PSRR

™
N
\
\..-k'\
N
N |
\
N ™
\‘%\ B
\\ln‘
Load = 80 mA
Load = 150 mA L"-c
10 100 1k 10k 100k M

Frequency (Hz)
Figure 2-30. Vo = 3.4V; V= 3.6V;
% = 80mA, 150mA

PFM #RXF, LDO2 M B

QM

)[zonus ][?huhzﬁpso/;‘s][_i 7 T.ROmA] (@ 10.0mvin @ 5.00mA & ][zoous ][Enowa[cpso/;“][_i 7 780mA]
Figure 2-31. Io= 1mA & 9mA; Figure 2-32. Io= 1mA & 9mA;
Vo = 1.8V; V, = 3.6V Vo =2.8V; V, = 3.6V
26 R
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Ta= 25°C WHIUAHME, BRAESSNER

LR A 1 L
LDO1

(@ z0omv_& @ 000V &

)[wous

T ® 7o)
Figure 2-33. Vo= 1.8V; V,=3.6V £ 4.2V;
HLJE 10mA B 7138 = 180Q

£t LDO1 i) PSRR
100

90
80 =

70

60 N\
N\

50 N
40
30

N

20 S|
— V=27V s
10

Attenuation (dB)

V=33V A
0

10 100 1k 10k
Frequency (Hz)
Figure 2-35. Vo = 1.8V; 13 = 10mA;
V,= 2.7V, 3.3V

100k M

&%t LDO1 R4k ERn
1.4

12

1.0

0.8

0.6

Noise Density (uV/VHz)

0.4 b,

0.2 1
™

0.0

10 100 1k 10k
Frequency (Hz)
Figure 2-37. Vg = 1.8V; HLi 10mA 613 =
180Q;
V, = 3.6V

100k

2% Bt S
LDO2

vinj

(@ 200mv o @ 0.0mvon

][wous ][;nzapcos[gsls ][_i a 3.asv]
Figure 2-34. Vo= 2.8V; V,=3.6V £ 4.2V;
HIR 10mA B 613 = 280Q

£+ LDO2 ) PSRR

a1
o

40

w
(=}
ra

Attenuation (dB)

N
o

— V=27V I
V=33V \A

10 100 1k 10k
Frequency (Hz)

Figure 2-36. Vo = 2.8V; 13 = 10mA;
V,= 3.3V, 3.6V

=
o

0
100k M

&%t LDO2 Fsh g =

=
N

=
o

o
o
=~

o
~

Noise Density (uV/\Hz)
o
[«2]
=

o
(N

™
M
Iy

10 100 1k 10k
Frequency (Hz)

et

0.0

100k

Figure 2-38. Vg = 2.8V; HLft 10mA I 6% =

280Q;
V, = 3.6V
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Ta= 25°C WHIUAHME, BRAESSNER
JE 3

DCDC1, DCDC2,
LDO1 Al LDO2

Tek Run Trigi_____
ST e

7

HLDOZ

v

[Bhecoc

BT

(@ .00V on @ & 00V oL @ 100y .w-;lmnus Eg»cslnt [ Aw T 30V
i | |58 points

Figure 2-39. V|= 3.6V; i AJT %
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3 TE4HULEA

3.1 MRk

U HEE PN AZA 2 A BA AR BRA 15 PSRR, (KM LDO.  mld il (5 s 2k b e A
LDO M i (VW LDO BRI ESR) , JFHAE LDO #UR Ay, Fes Bkt .

A R (£5F (ECO)) fEx
A LDO A& —/MEFASHBREN, w@Edk ECO N w A 1 ko7l Ja FH aids i A,
W

4> LDO B A — Mt h. X MgiEn 1, WR LDO #ZEH], LDO HIf R s i 2 4%
HE P (55—~ 300Q KIHBERSER0 o a1k LDO # R HI, MU RALRE i 2

LDO f#f5E

LDO ffGE/25 /& RIS e AT RS AL . A LDO I #igmfe, XFERTE, erEmERAS B ELE K
15 AN AR AT — AN E s, B AN S S SR INE . 518 CLK_REQ1 il CLK_REQ2 1J
L BT — Y8 (LDO, HimBIBEmEHA) LIS HEZER LDO.

LDO H ki
LDO Hyfnth EEVEEA T 1.2V & 3.3V Z ],
LDO HFIE# L5 A%

4 LDO  HiffrH HEH— AN R IR L as s . Himb e se g a4 PGOOD WK
PGOOD fii., Wi LDO #3 M, 1H/E LDO KU AN BT 1V, B4 B IEH A 2L

3.2 [EJE##:2% DCDC1 1 DCDC2

TPS657120 [ 4% 4 % 70 H S5 5 22 8 f ki DABRUE Dy 2.25MHz 1 Ak v il (PWM) #0247, Bl
# DCDCx_MODE v # % & ~"0", B NIERES, S rT i N g B, JFE PFM B TiE17.

PWM Z47 IR, A% e (50 FH — AN f s o 57 e R ASE ez bl LA, LA EL A N FR T T A DA S B R
UF LR BR AN B Ra s, AT o V05 P /N TR g ey N R HE L2 2% . ZER B 5 R I I b B B T 4 )
4 E A 2 AR IZ N AR (MOSFET) FFoetidkil. IMAEHMMNMABRE, 2H&EM MOSFET
T, MA A, FlikfHaAESMaE. EXAMBIENE, £ PWM kT, BRfrt, i HE
HZ R B e oS, IR G A B B T AR S MOSFET  FF 2 i FRL A FRAE A 5450 9% P L
Ko FE—APTIEEFE BRI E G, K0 MOSFET # ik #8428, I H R as B A% . e, |
TN LR SR e R AR S A AR . BB MOSFET %43 # i [m] R Jg 2%

AN HE R AR MOSFET iy, JFH¥EE &M MOSFET JFRHIR 0{5 5 Kic. DCDCL #i
DCDC2 [a]f] 180°#HA I/ 4 N 7R (RMS) HiL, I HMEPIA B2 B AEIsiTRD .. |
(VDCDCXx) W2l B e & Hit 2 H s i l e, IF H— @ AN REZE B A0 Fe B A% I 45

3.3 A

B H/E DCDCx_MODE i N 0" jm . SR sk i b, #E#adrs B ahit N g Biiaigfr.
A E AR, gk TS, F H LD AR PEM B R AT RN RS B iE AT, DLRER S
RO . 2% NG i Y E R B AR LA AR R R +1%. XA R S A AR A KRR b s e SRR
MK S EE TR, —HRERM  MOSFET  JFoedff B at i As N E, X Ronbie e S
X, PWM #E0EH PEM #5830, 4 iU, e — PRM LRSS AT IR . M HEET
2] VOUT AaRME +1% ) PFM LLASS IRIME DA RIS, 234F)Es— PFM k. &0 MOSFET Ff%
Wz, I H RS RTt. fEEER R s, ERERS AR AT, e, I AR
MOSFET F=3TH. MEHMBSLR B — B EEEm b m e ek, RS T OISR HER,
HHEEY . WRERHEEESETE ST PEM AR, S RO N — A AL RN
25uA [IRERREE .
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3.4

3.5

WA A IRC T PEM ELE2SI®ME, (EikF] PFM ELECSSIRME AT, #rdk—B A BokEg:n PEM HLI K
e —HEIHHEETREFERMKT PEM LSS IRME, SLEEss OO Ia DI, (5B Hud(s 5 A Lh e 8y, T
P PEM 5 0E 47 100 4 R SO AR FFE NI . PRM ik sz i TE) 42 1), SR AT DLIE T He J%
BB KT AL A L A ST . PR PEM Ha i BRSO PEM 0% BRI T A A
PR R AS (ME . 38 0% e H 25 28 (BRI R B3R B0 B KPR B Hb s /D i 8L . PRM AR i o5 L B ER{EL
(/N FIEE K R A BT 78 PEM B0 ATE SCREfH IR I 0, B PRM BEOF#EN PWM £
Ko JHILK Mode 5l I e N HE, AIEEHA B, R, FERIPEEITIEEM PWM B,

A (k)

JOC AP FE B8 14 31 B J% o T ) 5B BB U Rt b . R e, O
LA LA 7E LR 5 19 HOKSF o 508 SUBBIER R A I RO LS RS, LU 5B F L FE 88
BT B M. ARG T AR, JF H I SR AR

Qutput voltage
Vout +1%

Voltage Positioning PFM Comparator
threshold

Light load
PFM Mode

Vout (PWM)

moderate to heavy load -
PWM Mode

A

WIEBNIMERE

5 s 4 Ha s A5 g

Bof i e 46 2 A B /25 O RGE D AT DRSS AN nT g As, IXFEME, EfEMHRAS H
SR 15 ANEHARE S RAEAT— AN R B3, BeE R — N SRR . 51 CLK_REQL #
CLK_REQ2 A # WL T —% Y (LDO, ERFIE RS LS B .

G [ 3% 2 3K 51

TPS657120 HH ) [ I e 4 47— BE 542 Ml i L Flo R 1) A R sl LS . A — N UV BOR I P X
ORI P, A R S M ARARAE ) 5% RITEE 95%.  IX PRI 1 /5 2l 30118 B4 4 2 P9 BV N UL, JF HLAE ]
H Y Bl BT FRLE I 77 LE W] BE IR AN U R B . LR SRR B BN )ty ZIESEREEH. X T
DCDC3 KA, A7 N0 BRI 18]35 1 AN R EL A 38 T3 o X T ESR PRI NN, BE
DCDC3_CTRL:RAMP_TIME = 1,

BaEhIa], a4 R0 Figure 3-1 s
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1
i

3.6

3.7

3.8

3.9

l———p] ———p
Figure 3-1. #J83)

&% DCDC1, DCDC2 #1 DCDC3 HIzhZsH K EAL (DVS)

TPS657120 H I E i 3| B A 428 fo Vid it 28 77 47 25 W A2 B % /£ DCDCx_OP il DCDCX_AVS & {7 8% iE
SR 2 T D)3 R s AT A s H . DCDCx_OP il DCDCX_AVS 2 A7-4% 2 A () ¥ i 51| )
DCDC3_SEL 5Ef. XMN4HERLSIIE AT DCDC3, {H/Z& DCDC1 1 DCDC2 ff # ik £ 5 DCDC3
— RIS, D@ D)4 5| SR AE AN A R H R AR e . R AR BE A BES B BT X A 3R 1
DCDCx_CTRL % fi#f7  DCDCx _SEL CTRL  %f. 2t R R AE AR, BTG H RS A
DCDCx_CTRL:IMMEDIATE=1 K# BRI, 87 IMMEDIATE ke y 0 B, RF2H
DCDCx_CTRL:TSTEP & M HFs#ese, PATHHERES], XFEH)WE, TSTEP & Uk 2EH) HAsERT, MA—
AN DR — AR, 7E, s b Kok, MHER, SRS PWM
B, DLSRBLC e SRt iR BRI R R (], XS DCDC3 ki, *4ig47/E VCON izl iy, DVS &
B, (HRE RIS %R VCON LIRS 51817 .

TEWERT R, B4 B ERT 2 BHARMER DVS AREVEFE A2 Hahgi i . Bk, JHEEEHR
PACVE R A A AR . SRR S A, IITE A A8 N IO B AR L R (B BEEHF E 0 TSTEP B K4
Ak, AR R, DVS BFERIFAE HARME. X T RE TSSTEP WE, M 130us ¥t
fFREAEIR A 2 DA S5 SR B (R o 3 S EC— AN A D0 s R TH R 28 1 H bR -

100% 5= LUAR & BFiE 4T
— B NIRRT, BRES R IAEN 100% AR, A T RERIRE R, 7E—ANEE
Z MW, S0 MOSFET JF¢ 100% #2il. BE&E #2009 VIN, &0 MOSFET H%eail. fRiX
MEWT, WS MTE AR R ZE R . T 7820 R A H i H s S ] DL SE B K () ds 47
(B, X —hEMEAE H At e 2 e I o ORISR A dae /N N L B T R B A g e, B
AT

Vinmin = Vomax + lomax (Rpgenmax + Ry)
Eﬁ%’

lomax = i A% HL AT b HUR B 80 FLIR

RDS(on)maX = %k%{m”%% RDS(on)0

R, = HUBRE A E i H P

Vomax = ArFREa H HL I B R gar HE H S i 524

180° B AHERAE

£ PWM #z0H, HEEHEEDL PMOS (GEND AR R 180° 5@ ML is1T. IXPHIL T A ss 1 & T
FEEE, RN RS T . XD 7 IR B Y A TR TR LR

% DCDC1, DCDC2, DCDC3, LDO1 f1 LDO2 [/K JE FH4

IR s P B R B 977 L A AT N P S I S BB, I ELB b Fvt o B . e AR A N R S N AR B E
FLULF AR AN LDO. i WL AR e P IR Fi s L Uk
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3.10

3.11

3.12

3.13

3.14

3.15

it HEL S TR

ELRPE s A LDO A5 — Nt i A O A IE,  URFVEAE B 21 LR A 4 45 B LDO 2 IR i
AT .

BRI
FIvA fim th 52 21 S E AR O S S R H RO A B DR A
B 4 oL T A

AT PRI LU AR AT AR I A 1 O ELAS I ) PR IS (T A T F AR (R RISV BH A R X 5435 ok
BEEMNTE A7 S5 AR R IE R . —NIT SRR Ho# ) Bk i Y50 IE 3 P a8 R 70 A I 2 A2 Y B
T L5 4% 1 LIS M — V8 R 0 7 A — A BUE R TR

s A LDO JEH; 51 CLK_REQ1 1 CLK_REQ2

B e % e 45 1 LDO A BB /A4 2 230 I FERI I DR AS MU0 . mT DK TR AN e 28 E AT S, IXRE R,
BIEMMARESE 8 AN aFEM I L AsnE.  80#F, DB —AN IR 2 — M H R TR L A 51 .
5 CLK_REQ1 Ml CLK_REQ2 MF—#% ¥ (LDO, HAFIEMES) AFIXAThAER & A e .
B AR ARG B A5, SEREA RS . R — A BRI Bl i ) — 51, (R RS
2, FEH ]l e Thfg

—H AU B CLK_REQL S, JFHAEMA S EA— AT LM, i _OP M _AVS #fff
O TR WERBEANENN OTP shERE. X TOHRKBITHRA 1.0, RE(EMT—
CLK_REQ 5 FFEIANRIBAGRE BE . EEIFMAGHEEN 25us MEN, RFFE M4 TEA0R
A, JFHAREHATIAME . RFFE #H/E CLK_REQX 5 —A LT 514 2.5us AT 3 OREF(E R AL
W&, CLK_REQ WH NIZAE 2us W EMN AINSER - 141, CLK_REQ 5IRINAZAE 51 I i 2 — sk A 1
DURFTIT et ds 1 B — IMEE ) 2us LT

F% R 3 #6228 DCDC3

DCDC3 #{fifE RF IR (RF_PA) HEJE. B RIEIE 2.5A (K% ER sS85 2G/3G Ml 4G iUk

BEBAT. X EER R E TR, AN E RIS TR

« 1 BT 3G/4G )% 17 % DCDC3_OP =, DCDC3_AVS ¥ 5&; it i EuFE/E 0.8V & 3.8V ZIi]; ¥
PWM/PFM KiiZ 4T

o i WEEHT 2G K951 VCON LERIERE S WE; flHBEEEEE 0.1V & 3.8V b, HiEH T
# PWM #538; 407515 W VCON DECODER

5/ DCDC3_SEL mIgtatE 3 /N e —4, {H2E% AT DCDC3. ‘&nfLAMRYE
DCDC3_OP fl DCDC3_AVS fEH L E Y. X THAHERE, DCDC3_OP fil DCDC3_AVS i
W€ DCDC3 i k. sl PWM X, I&HFTIF/AE BYPASS (53#%) JFRIINL,

DCDC3_SEL i

3.15.1 DCDC3 SEL ##i - H /5Bt 0

DCDC3_SEL 5|t ¥r1EE X DCDC3 iz17 Z 40 AN 25 A7 2 L AT I %, ol -

+ DCDC3 %t H# &

+ DCDC3 K PWM 5 PFM #3812 &R

« DCDC3 BRI H/IHE

DCDC3_SEL FPRAS & U AN T A7 45 WA 27 A7 2 g I oK 8 BT S8, DL Rd i 46 5| TR S B g /> 27
1Ea8 2 A4

+ DCDC3_SEL = fkHF: Z¥th DCDC3_OP & X

+ DCDC3_SEL = &HF: Z¥th DCDC3_AVS & X

%7 DCDC3, DCDC1 #il/a DCDC2 v iZ# 5t % DCDC3_SEL 5, LA HE 5] IR A R 2 e A 114
H R .
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3.15.2 DCDC3 SEL ##i - £1-%f DCDC3 % DCDC3_SEL H % fH i IR KWt hl (55 #ishik
TR HFIETIRAR 1.1 FIE B AR A

BT LEFIThEE, N T A AFZEA DCDC3 i iR b, watdt DCDC3_SEL 5|, X METHF{E R
Hife/MTFL B (GMSK) RHHER N E . E— AN IERSHARE, DCDC3 3R gt 7F BA R SCREE
T (DCDC3_EN_UP = 1) xiff¥i. FEXMET, Z5H DCDC3 il IR PR A B T 35145 — AR
TR . XWTF—A GMSK TFRDHy, FHFEMBEARGERMAER—NE TR, U REREEH. AT
PO JE A S R AR ), T e AT A L A | DCDC3_SEL. SRS E A
SPAREOQ:NILIM_MAPPING ¢, MREMIAEEN 1, B4R 4%E DCDC3_SEL 5l BIHRA K5 F Blidk
A ERBRE], fE—1 GMSK FIHIN, ROZIRSIAHR no  XASWUFEAZEIE, AN i e U i Tk e,
BT AELAE AN TS B S0 N ARt F S 4 25 . {7 SPAREO:EN_nILIM_x1  DAZRAEMRGS 58 AT Gl Ky
SPAREOQ:nILIM_MAPPING # &N 1) #/b 50us W& E AN 1. 40757 WL SPAREO [ 771745 Ui HH

3.16 SFHITR

H—HT DCDC3 W55 8T 5%, Itk DCDC3 HA [ e e 45 (1) 55 B T S AN D 22 g (Rl SL A (A N 51 0. AR
#if##5 DCDC3_OP #i1 DCDC3_AVS H15E X [1] EN_BYPASS 1% B KT LIRBHIF 5.

A DCDC3 %t IRl B RS (OVP) (IR{H 4.0V) , LMELESEIT RS, HHRE —MREH
TS AR YR A R R R B R 5V BHRYH DCDC3 i RF-PA. TEXAME T, SFEEITFK
BB BT RES, M5 EN_BYPASS M E XK. fi DCDC_CONTROL:DCDC3_OVP fE—/ OVP
FAFRAERHRE N, HEHFEABRMEE, UMEEH EN_BYPASS FRIH G 55 BT K.

MFFBRIT R A, DCDC3 ) PWM R BRI, I H & i e T Sl s #2238

3.17 DCDC3 #iHi B ERH o

ANk DCDC3  _EHsdis i A8 fh i L % K [ B AE 55 BT R SE R,  DMETEMSL T

EN_BYPASS & & 11E6L F X DCDC3 ft & mmifmt k. 7E—4 OVP Fff, 4 DCDC3_OVP

WVCERE, BUFSTE AR, JF H K DCDC3_OVP 5%, LLSEBlg T B IERZE4T. Hah, T

¥ DCDC3_EN_UP JEZEREHRIIT CFE.  HAh, A — 1 Hiff DCDC3 P RHEMI RIS HF . ShIhEE

A[#EMZ T DCDC3_EN_DWN R SCHRFIIE L TR AR, JF HASZ OVP IRZS B2 .

M FrBITRCA 1.1 JF4h, £z DCDC3_S2 #il DCDC3_S1 C& ks %177 % DCDC_CONFIG1 F1. iX

S A5 T SR T Sl 3 L ) IR B e, I DRt S VCON A8 6 34 ) i e b I b TV AR 1 R 4

WRATR, AR GIRITE SRR RE 1 25 A7 2

« DCDC_CONFIG:DCDC3_EN_UP: JH %X EF VCON / it o iR A SRR

+ DCDC_CONFIG:DCDC3_EN_DWN: J& f%5t B VCON / firth LR R SRR

+ DCDC_CONFIG:DCDC3_DWN_2X: {4 s ik b i s mings, DA a) ~ #H

+ DCDC_CONFIG:DCDC3[S2:S1]: & X S RFE 1 HIC T AR FR i H F S 11 1

« SPAREO:EN_nILIM_xI: JiHEZE DCDC3 Al im b iil; — AN KR FRAEINIE Vout 1R By

« SPAREO:EN_FAST_RAMP: Vout [ bAiausidt—Shnd; T &ENSSEOEM, B L UCKIX ML
TRFRE %

RIFFRNR SR BB GMSK RHTHAMEAE A, B, VCON #iA#IkZ), LAE X DCDC3 %t i E. &L

7f DCDC3 e Aiz47#E VCON #i i} (bt DCDC3_CTRL:VCON = 0) Rt SRR e 25 AR

K

BN o

3.18 VCON fi#hd 2%

VCON f#hi#% ldid 25| VCON [REHE 5 k45 DCDC3 ffit . VCON fR-AD &8 i3 25 Al A% m]
7774 VCON 7. EHEENT, e HEEAE omv (3 200mV) % 2100mV 2 P [F4 N B3R 3] .
£ VCON 47, A% {74 DCDC3_OP 1 DCDC3_AVS § DCDC3_MODE ¥ & ff], DCDC3 #¥
SR CUEAT PWM #0217, 4, K VCON el 1 R as bl iE i, S52&AuS ENABLE f7f
R CLK_REQ 55 HPIRETL K.

25 M AL B B AL AT X VCON ZFFas A A as i fish . DCDC3 R Frth gl e VCON #arh, PLAfi R
fia H P () PR AR 4
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3.19

3.20

VCON #55F ) DCDC3 #irth it 5 4% € X : Vout = V(VCON) x #43i + Voffset

7E DCDC3 [ # 8 % H F R i AT 100mV & 3.5V Z A}, S s fiiimis it g .
o E35. 1.8
* Voffset: -250mV

AR
R B P R A R LR

MR B PO WTIE R IR, FEEAE LT EE TPS657120, FEH K#2F] STANDBY () ARAMIASH:,
TE0 iR E Db BUR T AT R 2 /T, KA B POWER ON (IiH) e AF,

PARTE ACTIVE GEE) IRATHEH. 78 STANDBY % ACTIVE RS HAE, a3 8 H,

I A T F A SR TSI 2 J5 1 STANDBY CIRSFREFEH . 48R T B EL T Ao
RN, REZIA STANDBY RESMKE (RIEFPS)D o fERFIFRAR, B SR I e .

GPIO

£ TPS657120 #F 2 /4~ GPIO. R gsiie iR 7, ©hiZEl VDDIO wEMEE. X
VDDIO 7£ VDDIO KL LL R, EIkzsh#stizi/H, 7 Hi gk e K. GPIO E’J@%éﬁtjﬂﬁﬁx
HN—IRE MR . HeAh, GPIO RVFEFRFRMN— W E 4.7KR 1 N7 EPHZS o

¥, WRE A GPIO, XFEME, @i GPIO_CFG WiEAN 1 REHAMAMmHFE. iX/MEN
T, KARYE GPIOX:GPIO_SET Py I SULE P In FBHE e 52 SLIK 8 ANRF a1 o i — ANk T Y 52 GPIO %
.

VDDIO
=]

output enable

GPIO_CFG g—
open drain enable o_____|
GPIO_ODEN — backgate
H’_ switch

—a GPiox
DATAIN g <|| % 47k

T o Ji

pull-down enable
GPIO_PDEN g

TAT

Figure 3-2. GPIO #t
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3.21

3.22

3.23

3.24

NRESET #i\: ADR_SELECT #iA

nliEFEH GPIOO Ml GPIOL 4ty nRESET #ii A5k ADR_SELECT %\, %R ZF /7831 ke X USID[0]

i WITATIA, H GPIOX ZFf74s H I — M Rk B IR T g :

GPIOO0 (NRESET) 14015 8-

«  GPIOO:nRESET=0: Ith5| R4l OTP e FHIE—A> GPIO. #AW, fEEALLRASH, fENHE OTP #ik
WY, BESIEEE N—A nRESET i\, Fril, A TIRBHEAIEME OTP, B4 EA (AR 5| 1 1
frE—NZEE Y, BHERLE N GPIO.

« GPIOO:NRESET=1 (4 OTP &H&) : sl HIE MU FEREMBAN. N TREEL, JH
AV TPS657120 #EAFFHUIRES, FTEMSMBR LS Ed 2@ 5. {E GPIOO:NnRESET = 1 K,
5| BY E ShiEe B o — M7 F GPIO0:GPIO_CFG W E IS -

GPIO1 (ADR_SELECT) 41 #

« GPIO1:ADR_SELECT=0: t: 5| {4 H/E GP1O

+ GPIO1:ADR_SELECT=1 (% OTP &E) : WIIHEETEN TN GPIO, —HIES| SHr Bt A 4
OTP, Mk E N — bk FEfi. 7E GPIOL:ADR_SEL = 1 I, 5| A shi & Jyphsr T
GPIO1:GPIO_CFG ¥ EM#iN. 5l ADR_SELECT EH— ARG, B LAAT i o As
IG5 RS SR BE R 52 3% USID[O]

HLRARASHL
SRR A KRR & (EPC) B PFIIRES, FFazmlin i fr a1 .
EPC KiSCRFBUR AR

o CHYE: FHMABIEEEANZLUOAE LDO M RAE . S BRI TR

o 5I%FrB GEERCOTP) « WS FLIRANAE BRI, JF HARFIEE A OTP A7 A i HOCH e B 250d -

o FENL: PNEBHLIERIHTERS, AR AR W E OO, I HASFIEE S PWRON 2209 PR JE 3l
Il

« WiE. fFEdsft POWER ON (hne) fERESMF, ek i, s s FOuSCRs e A ifish
Ao EAHRNG OB

PR o R RTT F R BT

TPS657120 LY (M STANDBY 254 ACTIVE R#A&) PUKRKIH (M ACTIVE ZEH STANDBY IR
IR YRR . 7E T ZwdEr OTP WAFP & XN ERInE e . BbHER nT (e s Fn b e A TRT ) 8 MR
RSN TR, — AR LS X 8 ANIA]AE o AT ] — /N A TRIRE AR SQIBE, X SR IR () A1 7 W L 34 1)
VUK S (0 77 Tr) b 47 A . i [R) R R] 174 2B 38 4% [&] 72 & 500us.

BIRALEE

o [REFEE

« LDO

« GPIO

ATDAAC B 3R B A HE P PR, IXEERITE, EATHANS S s eI S R A . 1 W R A g

fig
S-S HEdR 2R/ 1 VDDIO HL &

SRSy HE bl b &S P, e R B e T AR 51 IR VDDIO S L
+ SDATA
« GPIOO, 1: H@&EHFHEH TR

5] il SDATA Al SCLK E){E5 8% VDDIO B . —EAREHINEE VDDIO k- HEF L~ 1 L%
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3.25 TPS657120 il 55 R

TPS657120 WHIMNHEHEF & R 3G Bl B B R, XEERITE, B0 PATE R T HEP 8 s i DUT — IR s i
250 LDO fnH, BiE A 280 LDO RIS I

3.25.1 TPS657120 JiH
W PWRON #iEEdmIFHEE, XPERE, TPS65712 fEMAHBE ST UVLO IREHH N5 S B 5

IR Zh AR
Vin/
VIN_LDO2 [/
|
I >
internal }
Reference A
System if |
I -
o
V(C2V5) I
internal supply } |
|
:

|
! RFFE interface is active in
| ACTIVE state only
STATE NO BOOT PHASE / STAND PWR_UP ACTIVE REVERSE PWR_UP \f READ STAND
PWR READ OTP BY SEQUENCING; SEQUENCING OTP BY -
>

! 3ms ‘

PWRON |
\
\

[ \

T
|
|
|
+ f
}START—UP sequehcing is defined by register setting tobe |
|
|
|

\4

VLDO1
VLDO2
VDCDC1
VDCDC2

in any out Pf 8 time slots for each converter

[ \

.

L
|

\4

| |
| H—H 8 x 500us }
| | |
la [ \ \_‘_
I 350A } ! 30uA
‘ >
I

I I T
| | |

VDCDe3 | DCDC3 disabled by device
/ DCDC3 enabled (or disabled) by register Bit going to STANDBY

>
>

Figure 3-3. TPS657120 JinH

3.25.2 IKkzj DCDC1, DCDC2 F1LDO1 #j TPS657120 PWR_REQ

— H CLK_REQ1 il CLK_REQ2 5| j#i# 5 F i k#%#] DCDC1, DCDC2 i1 LDO1, iX¥L#£igs / LDO 7FiX
S 5| BT o] — AN SR B0 D v B SEE JE FH
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Vin

\ 4

PWRON

\ 4

|
—
A 500us |

VDCDC1, 4
VDCDC2, |
LDO1
l
| I

MIPI: |
A enable CLK_REQ control
]

d<<-

\

CLK_REQ1

or *

CLK_REQ2

\ 4

Figure 3-4. TPS657120 WiH
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3.26 MIPI RFFE #M1

H—NETEIT A 1.00.00 BRI MIPI RFFE 325420, 4% 0 K AE TPS657120 (1) ACTIVE JIR#
RS - W LR PR, 2 CLK_REQx LI TRk _OP Al _AVS A a8 HFT AR, — FALM
BB HRL A LDO # ML 2N G, HiICikd T RFFE (5. 704 OTP WAHEBHA TN
25us B} (AP, RFFE #LIRFFEEALRE. RFFE #H7E CLK_REQx I —A LFHddy /511 2.5us
PR B R FFE S AR . MHiEES, SA3..SA0 5 MIPI RFFE FiARBMS o e S mE— MR R 5 7F
(USID)"%6%1. W1 RFFE HARBURS o8 SCRIAREE, XS AL T35 /7 4% USID 1, LR FHAhAZF 0x1C % Ox1F
Huhik[X 8] 4 () RFFE Fi5E X % 77#% PM_TRIG, PRODUCT_ID fil MANUFACTURER_ID.

3.26.1 MIPI RFFE S A &1

SCLK

»
»

SDATA / \ SA3XSA2XSA1XSAO)\O /1 \0 I(A4XA3XA2XA1XA0 XP

»
P&

SSC Register Write command frame

capipipiplipipipipinliniinh

~®
SDATAXP:XD7XD6XD5XD4XD3XD2XD1XDOXP o"

'€
<€ <>

Data frame

Bus
Signal driven by BOM or Request Capable Slave park
(SCLK always driven by BOM only)
........ Signal not driven; pull-down only.
]
! For reference only
]
Figure 3-5. RFFE B A A #i
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3.26.2 MIPI RFFE 2HL /& #Y

'

'

SCLK |
]

SDATA / \ SASXSAZXSA1XSAO)\ 0 /1 1 \(A4XA3XA2XA1 XAOX P ;

SSC Register Read command frame

SDATA D7 V b6 V D5 V D4 V D3 Y D2V D1/ DO P 0

]
<> ’l‘ >
Bui Data frame Bu
parl

A
A

Signal driven by BOM or Request Capable Slave
(SCLK always driven by BOM only)

........ Signal not driven; pull-down only.
Signal driven by slave

For reference only

Figure 3-6. RFFE B & #A
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DCDC1_CTRL®; Register Address: 00h
B7 B6 B5 B4 B3 B2 B1 BO
ENABLE RSVD IMMEDIATE TSTEP[1] TSTEP[O] DCDC1_ DCDC1_CLK_ DCDC1_CLK_
SEL_CTRL REQ2_CTRL REQ1_CTRL
1) 0 1 0 0 0 0 0
oTP oTP OTP oTP OTP oTP OTP
riw r riw riw riw riw riw riw
ENABLE 0 DCDC1 Disabled
1 DCDC1 Enabled
(1) DCDC1 Enabled during automatic power-up sequence
IMMEDIATE 0 a voltage change of DCDC1 will be done based on the settings of TSTEP[1:0]
1 a voltage change of DCDC1 will be done bypassing the voltage change state machine and therefore is limited by the response of the
DCDC1 converter only. With IMMEDIATE=1, TSTEP[1,0] do not define the slope of the voltage change but the time PWM mode is forced
to ensure a steep transition of the output voltage.
TSTEP[1:0] Time step: when changing the output voltage, the new value is reached through successive voltage steps (if not bypassed). The equivalent

programmable slew rate of the output voltage is shown in Table 4-1

RSVD

Unused bit, should be written to 0

DCDC1_SEL_CT
RL

0 DCDCL1 output voltage / MODE settings are defined by DCDC1_OP register

1 DCDC1 output voltage / MODE settings are defined by status of pin DCDC3_SEL
DCDC3_SEL = LOW := voltage / MODE settings are defined by DCDC1_OP
DCDC3_SEL = HIGH := voltage / MODE settings are defined by DCDC1_AVS

DCDC1_CLK_RE
Q1_CTRL

0 DCDCL1 enable function not mapped to CLK_REQ1 pin; DCDC1 enabled by ENABLE Bit or internal power-up sequencing setting

1 DCDC1 enable function mapped to pin CLK_REQ1; ENABLE bit is don’t care, CLK_REQ1= LOW := DCDCL1 = off, CLK_REQ1= HIGH :
DCDC1 =on

DCDC1_CLK_RE
Q2_CTRL

0 DCDCL1 enable function not mapped to CLK_REQ2 pin; DCDCL1 enabled by ENABLE Bit or internal power-up sequencing setting

1 DCDC1 enable function mapped to pin CLK_REQ2; ENABLE bit is don’t care, CLK_REQ2= LOW := DCDCL1 = off, CLK_REQ2= HIGH :
DCDC1 =on

Note: CLK_REQ1 and CLK_REQ?2 are logically OR’d, as soon as either one is HIGH, DCDCL1 is enabled

(1) Register reset on Power On Reset (POR)
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DCDC2_CTRL®; Register Address: 01h

B7 B6 B5 B4 B3 B2 B1 BO
ENABLE RSVD IMMEDIATE TSTEP[1] TSTEP[0] DCDC2_ DCDC2_CLK_ DCDC2_CLK_
SEL_CTRL REQ2_CTRL REQ1_CTRL
1) 0 1 0 0 0 0 0
OoTP OoTP OTP OoTP OTP OoTP OTP
riw r riw riw riw riw riw riw
ENABLE 0 DCDC?2 Disabled
1 DCDC2 Enabled
(1) DCDC2 Enabled during automatic power-up sequence
IMMEDIATE 0 a voltage change of DCDC2 will be done based on the settings of TSTEP[1:0]
1 a voltage change of DCDC2 will be done bypassing the voltage change state machine and therefore is limited by the response of the
DCDC2 converter only. With IMMEDIATE=1, TSTEP[1,0] do not define the slope of the voltage change but the time PWM mode is forced
to ensure a steep transition of the output voltage.
TSTEP[1:0] Time step: when changing the output voltage, the new value is reached through successive voltage steps (if not bypassed). The equivalent

programmable slew rate of the output voltage is shown in Table 4-1

RSVD

Unused bit, should be written to 0

DCDC2_SEL_CT
RL

0 DCDC2 output voltage / MODE settings are defined by DCDC2_OP register

1 DCDC2 output voltage / MODE settings are defined by status of pin DCDC3_SEL
DCDC3_SEL = LOW := voltage / MODE settings are defined by DCDC2_OP
DCDC3_SEL = HIGH := voltage / MODE settings are defined by DCDC2_AVS

DCDC2_CLK_RE
Q1_CTRL

0 DCDC2 enable function not mapped to CLK_REQ1 pin; DCDC2 enabled by ENABLE Bit or internal power-up sequencing setting

1 DCDC2 enable function mapped to pin CLK_REQ1; ENABLE bit is don’t care, CLK_REQ1= LOW := DCDC2 = off, CLK_REQ1= HIGH :
DCDC2 =on

DCDC2_CLK_RE
Q2_CTRL

0 DCDC2 enable function not mapped to CLK_REQ?2 pin; DCDC2 enabled by ENABLE Bit or internal power-up sequencing setting

1 DCDC2 enable function mapped to pin CLK_REQ2; ENABLE bit is don’t care, CLK_REQ2= LOW := DCDC2 = off, CLK_REQ2= HIGH :
DCDC2 = on

Note: CLK_REQ1 and CLK_REQ?2 are logically OR"d, as soon as either one is HIGH, DCDC2 is enabled

(1) Register reset on Power On Reset (POR)

Copyright © 2013, Texas Instruments Incorporated

PR 5T 41

Submit Documentation Feedback
Product Folder Links: TPS657120


http://www.ti.com.cn/product/cn/tps657120?qgpn=tps657120
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSBY8&partnum=TPS657120
http://www.ti.com.cn/product/tps657120?qgpn=tps657120

TPS657120

ZHCSBY8 —DECEMBER 2013

I

TEXAS
INSTRUMENTS

www.ti.com.cn

DCDC3_CTRL®; Register Address: 02h

B7 B6 B5 B4 B3 B2 B1 BO
ENABLE VCON IMMEDIATE TSTEP[1] TSTEP[0] DCDC3_ DCDC3_CLK_ DCDC3_CLK_
SEL_CTRL REQ2_CTRL REQ1_CTRL
0 0 1 0 0 1 0 0
OoTP OTP OoTP OTP OoTP OTP OoTP OTP
riw riw riw riw riw riw riw riw
ENABLE 0 DCDC3 Disabled
1 DCDC3 Enabled
(1) DCDC3 Enabled during automatic power-up sequence
VCON 0 DCDC3 output voltage defined by _OP or _AVS
1 DCDC3 output voltage defined by pin VCON
With VCON = 1, DCDC3 is enabled independently of the ENABLE bit and the converter is forced to PWM independently of DCDC3_MODE
defined in either DCDC3_OP or DCDC3_AVS.
IMMEDIATE 0 a voltage change of DCDC3 will be done based on the settings of TSTEP[1:0]
1 a voltage change of DCDC3 will be done bypassing the voltage change state machine and therefore is limited by the response of the
DCDC3 converter only. With IMMEDIATE=1, TSTEP[1,0] do not define the slope of the voltage change but the time PWM mode is forced
to ensure a a steep transition of the output voltage.
TSTEP[1:0] Time step: when changing the output voltage, the new value is reached through successive voltage steps (if not bypassed). The equivalent

programmable slew rate of the output voltage is shown in Table 4-1

DCDC3_SEL_CT
RL

0 DCDC3 output voltage / MODE settings are defined by DCDC3_OP register

1 DCDC3 output voltage / MODE settings are defined by status of pin DCDC3_SEL
DCDC3_SEL = LOW := voltage / MODE settings are defined by DCDC3_OP
DCDC3_SEL = HIGH := voltage / MODE settings are defined by DCDC3_AVS

DCDC3_CLK_RE
Q1_CTRL

0 DCDC3 enable function not mapped to CLK_REQ1 pin; DCDC3 enabled by ENABLE Bit or internal power-up sequencing setting

1 DCDC3 enable function mapped to pin CLK_REQ1; ENABLE bit is don’t care, CLK_REQ1= LOW := DCDC3 = off, CLK_REQ1= HIGH :
DCDC3 =on

DCDC3_CLK_RE
Q2_CTRL

0 DCDC3 enable function not mapped to CLK_REQ?2 pin; DCDC3 enabled by ENABLE Bit or internal power-up sequencing setting

1 DCDC3 enable function mapped to pin CLK_REQ2; ENABLE bit is don’t care, CLK_REQ2= LOW := DCDC3 = off, CLK_REQ2= HIGH :
DCDC3 = on

Note: CLK_REQ1 and CLK_REQ?2 are logically OR"d, as soon as either one is HIGH, DCDC3 is enabled

(1) Register reset on Power On Reset (POR)

Table 4-1. DCDCx TSTEP Settings

TSTEP[1:0] Time per voltage step equivalent Slew Rate for a 25mV step
according to the DCDCx size (mV/us)
voltage table (us)
00 0.9 30
01 1.8 15
10 35 7.5
11 6.6 3.75
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DCDC1_OP®; Register Address: 03h
B7 B6 B5 B4 B3 B2 B1 BO
DCDC1_MODE RSVD SEL[5] SEL[4] SEL[3] SEL[2] SEL[1] SEL[0]
0 0 0 1 1 0 0 0
OoTP OoTP OoTP OoTP OoTP OoTP OoTP
riw r riw riw riw riw riw riw
DCDC1_MODE 0 Enable Automatic PWM/PFM mode switching
1 Force PWM
RSVD Unused bit, should be written to 0
SEL[5:0] DCDC1 Output Voltage Selection based on DCDC1 Voltage Settings Table.
(1) Register reset on Power On Reset (POR)
DCDC1_AVS®; Register Address: 04h
B7 B6 B5 B4 B3 B2 B1 BO
DCDC1_MODE RSVD SEL[5] SEL[4] SEL[3] SEL[2] SEL[1] SEL[0]
0 0 0 1 1 0 0 0
OoTP OoTP OoTP OoTP OoTP OoTP OoTP
riw r riw riw riw riw riw riw
DCDC1_MODE 0 Enable Automatic PWM/PFM mode switching
1 Force PWM
RSVD Unused bit, should be written to 0
SEL[5:0] DCDC1 Output Voltage Selection based on DCDC1Voltage Settings Table.
(1) Register reset on Power On Reset (POR)
DCDC2_OPW; Register Address: 05h
B7 B6 B5 B4 B3 B2 B1 BO
DCDC2_MODE RSVD SEL[5] SEL[4] SEL[3] SEL[2] SEL[1] SEL[0]
0 0 1 1 0 1 0 1
OoTP OoTP OTP OoTP OTP OoTP OTP
riw r riw riw riw riw riw riw
DCDC2_MODE 0 Enable Automatic PWM/PFM mode switching
1 Force PWM
RSVD Unused bit, should be written to 0
SEL[5:0] DCDC2 Output Voltage Selection based on DCDC2 Voltage Settings Table.
(1) Register reset on Power On Reset (POR)
DCDC2_AVSW; Register Address: 06h
B7 B6 B5 B4 B3 B2 B1 BO
DCDC2_MODE RSVD SEL[5] SEL[4] SEL[3] SEL[2] SEL[1] SEL[0]
0 0 1 1 0 1 0 1
oTP oTP OTP oTP OTP oTP OTP
riw r riw riw riw riw riw riw
DCDC2_MODE 0 Enable Automatic PWM/PFM mode switching
1 Force PWM
RSVD Unused bit, should be written to 0
SEL[5:0] DCDC2 Output Voltage Selection based on DCDC2 Voltage Settings Table.
(1) Register reset on Power On Reset (POR)
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DCDC3_OPW; Register Address: 07h
B7 B6 B5 B4 B3 B2 B1 BO
DCDC3_MODE EN_BYPASS SEL[5] SEL[4] SEL[3] SEL[2] SEL[1] SEL[0]
0 0 0 0 0 0 0 0
OoTP OoTP OoTP OoTP OoTP OoTP OoTP OoTP
riw riw riw riw riw riw riw riw
DCDC3_MODE 0 Enable Automatic PWM/PFM mode switching
1 Force PWM
EN_BYPASS 0 BYPASS switch is not forced ON
1 BYPASS switch is forced ON; over voltage protection at VDCDC3 is active and will clear this bit once VDCDC3 exceeds 4.18V
SEL[6:0] DCDC3 Output Voltage Selection shown in DCDC3 Voltage Settings Table.
Note: DCDC3_OP register settings are active when DCDC3_SEL = LOW
(1) Register reset on Power On Reset (POR)
DCDC3_AVS®; Register Address: 08h
B7 B6 B5 B4 B3 B2 B1 BO
DCDC3_MODE EN_BYPASS SEL[5] SEL[4] SEL[3] SEL[2] SEL[1] SEL[0]
0 0 0 0 0 0 0 0
OoTP OTP OoTP OTP OoTP OTP OoTP OTP
riw riw riw riw riw riw riw riw
DCDC3_MODE 0 Enable Automatic PWM/PFM mode switching
1 Force PWM
EN_BYPASS 0 BYPASS switch is not forced ON
1 BYPASS switch is forced ON; over voltage protection at VDCDC3 is active and will clear this bit once VDCDC3 exceeds 4.18V
SEL6:0] DCDC3 Output Voltage Selection shown in DCDC3 Voltage SettingsTable.
Note: DCDC3_AVS register settings are active when DCDC3_SEL = HIGH
(1) Register reset on Power On Reset (POR)
VCONW; Register Address: 09h
B7 B6 B5 B4 B3 B2 B1 BO
RSVD VCON_ VCON_ VCON_ VCON_GAIN[3] | VCON_GAIN[2] | VCON_GAIN[1] | VCON_GAIN[O]
OFFSET[2] OFFSET[1] OFFSET[0]
0 1 0 1 0 1 1 0
OTP OoTP OTP OoTP OTP OoTP OTP
r riw riw riw riw riw riw riw
VC]ON_OFFSET[ VCON offset settings shown in table VCON OFFSET SETTINGS
2:0
VCON_GAIN[3:0] VCON gain settings shown in table VCON GAIN SETTINGS
RSVD Unused bit, should be written to 0

(1) Register reset on Power On Reset (POR)
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Table 4-2. VCON Gain Settings

VCON_GAIN[3:0] GAIN VCON_GAIN[3:0] GAIN
0000 1.208 1000 2.000
0001 1.292 1001 2.083
0010 1.417 1010 2.208
0011 1.500 1011 2.292
0100 1.583 1100 2.417
0101 1.708 1101 2.500
0110 1.792 1110 2.583
0111 1.917 1111 2.708

Table 4-3. VCON Offset Settings

VCON_OFFSET[2:0]

OFFSET (mV)

000
001
010
011
100
101
110
111
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Table 4-4. DCDC1 and DCDC2 Voltage Settings
SEL(DCDCx)[5:0] VDCDCx (V) SEL(DCDCx)[5:0] VDCDCx (V)

000000 0.80 100000 1.900
000001 0.90 100001 1.925
000010 1.00 100010 1.950
000011 1.05 100011 1.975
000100 1.10 100100 2.000
000101 1.15 100101 2.025
000110 1.20 100110 2.050
000111 1.25 100111 2.075
001000 1.300 101000 2.100
001001 1.325 101001 2.125
001010 1.350 101010 2.150
001011 1.375 101011 2.175
001100 1.400 101100 2.20
001101 1.425 101101 2.25
001110 1.450 101110 2.30
001111 1.475 101111 2.35
010000 1.500 110000 2.40
010001 1.525 110001 245
010010 1.550 110010 2.50
010011 1.575 110011 2.55
010100 1.600 110100 2.60
010101 1.625 110101 2.65
010110 1.650 110110 2.70
010111 1.675 110111 2.75
011000 1.700 111000 2.80
011001 1.725 111001 2.85
011010 1.750 111010 2.90
011011 1.775 111011 2.95
011100 1.800 111100 3.00
011101 1.825 111101 3.10
011110 1.850 111110 3.20
011111 1.875 111111 3.30

46 A TEBR 5T Copyright © 2013, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TPS657120


http://www.ti.com.cn/product/cn/tps657120?qgpn=tps657120
http://www.ti.com.cn
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=ZHCSBY8&partnum=TPS657120
http://www.ti.com.cn/product/tps657120?qgpn=tps657120

I3 TEXAS TPS657120

INSTRUMENTS
www.ti.com.cn ZHCSBY8 —-DECEMBER 2013
Table 4-5. DCDC3 Voltage Settings
SEL(DCDCX)[5:0] VDCDCx (V) SEL(DCDCX)[5:0] VDCDCx (V)
000000 0.80 100000 2.40
000001 0.85 100001 2.45
000010 0.90 100010 2.50
000011 0.95 100011 2.55
000100 1.00 100100 2.60
000101 1.05 100101 2.65
000110 1.10 100110 2.70
000111 1.15 100111 2.75
001000 1.20 101000 2.80
001001 1.25 101001 2.85
001010 1.30 101010 2.90
001011 1.35 101011 2.95
001100 1.40 101100 3.00
001101 1.45 101101 3.05
001110 1.50 101110 3.10
001111 1.55 101111 3.15
010000 1.60 110000 3.20
010001 1.65 110001 3.25
010010 1.70 110010 3.30
010011 1.75 110011 3.35
010100 1.80 110100 3.40
010101 1.85 110101 3.45
010110 1.90 110110 3.50
010111 1.95 110111 3.55
011000 2.00 111000 3.60
011001 2.05 111001 3.60
011010 2.10 111010 3.60
011011 2.15 111011 3.60
011100 2.20 111100 3.60
011101 2.25 111101 3.60
011110 2.30 111110 3.60
011111 2.35 111111 3.60
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LDO_CTRL®; Register Address: 0Ah

B7 B6 B5 B4 B3 B2 B1 BO
RSVD RSVD RSVD RSVD LDO2_CLK_ LDO2_CLK_ LDO1_CLK_ LDO1_CLK_
REQ2_CTRL REQ1_CTRL REQ2_CTRL REQ1_CTRL
0 0 0 0 0 0 0 0
OTP OoTP OoTP OTP
r r r r riw riw riw riw
RSVD Unused bit, should be written to 0
LDO2_CLK_RE 0 LDO2 enable function not mapped to CLK_REQ?2 pin; LDO2 enabled by ENABLE Bit or internal power-up sequencing setting
Q2_CTRL
1 LDO2 enable function mapped to pin CLK_REQ2 pin; ENABLE bit is don’t care, CLK_REQ2= LOW := LDO2 = off, CLK_REQ2= HIGH :=
LDO2 = on
LDO2_CLK_RE 0 LDO2 enable function not mapped to CLK_REQ1 pin; LDO2 enabled by ENABLE Bit or internal power-up sequencing setting
Q1_CTRL
1 LDO2 enable function mapped to pin CLK_REQ1 pin; ENABLE bit is don’t care, CLK_REQ1= LOW := LDO2 = off, CLK_REQ1= HIGH :=
LDO2 = on
LDO1_CLK_RE 0 LDO1 enable function not mapped to CLK_REQ?2 pin; LDO1 enabled by ENABLE Bit or internal power-up sequencing setting
Q2_CTRL
1 LDO1 enable function mapped to pin CLK_REQ2 pin; ENABLE bit is don’t care, CLK_REQ2= LOW := LDO1 = off, CLK_REQ2= HIGH :=
LDO1 =on
LDO1_CLK_RE 0 LDO1 enable function not mapped to CLK_REQ1 pin; LDO1 enabled by ENABLE Bit or internal power-up sequencing setting
Q1_CTRL
1 LDO1 enable function mapped to pin CLK_REQ1 pin; ENABLE bit is don’t care, CLK_REQ1= LOW := LDO1 = off, CLK_REQ1= HIGH :=
LDO1 =on
Note: CLK_REQ1 and CLK_REQ?2 are logically OR"d if both pins are assigned to the same LDO; as soon as either one is HIGH, LDOx is
enabled

(1) Register reset on Power On Reset (POR)

LDO1_OP®; Register Address: 0Bh

B7 B6 B5 B4 B3 B2 B1 BO
ENABLE ECO SEL[5] SEL[4] SEL[3] SEL[2] SEL[1] SEL[0]
(1) 0 0 1 1 0 0 0
oTP oTP OTP oTP OTP oTP OTP
riw riw riw riw riw riw riw riw
ENABLE 0 LDO1 Disabled
1 LDO1 Enabled
(1) LDO1 Enabled during automatic power-up sequence
ECO 0 LDO1 is in normal mode
1LDO1 is in power save mode
SELREG 0 LDO1 Voltage selected by LDO1_OP register
1 LDO1 Voltage selected by LDO1_AVS register
SEL[5:0] Supply Voltage - setting shown in Table 4-6

(1) Register reset on Power On Reset (POR)
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LDO2_OP®; Register Address: 0Ch
B7 B6 B5 B4 B3 B2 B1 BO
ENABLE ECO SEL[5] SEL[4] SEL[3] SEL[2] SEL[1] SEL[0]
1) 0 1 1 0 0 0 0
OoTP OoTP OoTP OoTP OoTP OoTP OoTP
riw riw riw riw riw riw riw riw
ENABLE 0 LDO2 Disabled
1 LDO2 Enabled
(1) LDO2 Enabled during automatic power-up sequence
ECO 0 LDO2 is in normal mode
1 LDO2 is in power save mode
SELREG 0 LDO2 Voltage selected by LDO2_OP register
1 LDO2 Voltage selected by LDO2_AVS register
SEL[5:0] Supply Voltage - setting shown in Table 4-6
(1) Register reset on Power On Reset (POR)
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Table 4-6. LDO Voltage Settings
SEL[5:0] LDOx Output SEL[5:0] LDOx Output
v) v)

000000 1.200 100000 2.000
000001 1.225 100001 2.050
000010 1.250 100010 2.100
000011 1.275 100011 2.150
000100 1.300 100100 2.200
000101 1.325 100101 2.250
000110 1.350 100110 2.300
000111 1.375 100111 2.350
001000 1.400 101000 2.400
001001 1.425 101001 2.450
001010 1.450 101010 2.500
001011 1.475 101011 2.550
001100 1.500 101100 2.600
001101 1.525 101101 2.650
001110 1.550 101110 2.700
001111 1.575 101111 2.750
010000 1.600 110000 2.800
010001 1.625 110001 2.850
010010 1.650 110010 2.900
010011 1.675 110011 2.950
010100 1.700 110100 3.000
010101 1.725 110101 3.050
010110 1.750 110110 3.100
010111 1.775 110111 3.150
011000 1.800 111000 3.200
011001 1.825 111001 3.250
011010 1.850 111010 3.300
011011 1.875 111011 3.350
011100 1.900 111100 3.400
011101 1.925 111101 3.400
011110 1.950 111110 3.400
011111 1.975 111111 3.400
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DEVCTRL ®; Register Address: ODh
B7 B6 B5 B4 B3 B2 B1 BO
PWR_OFF_SEQ RSVD RSVD RSVD RSVD RSVD RSVD RSVD
0 0 0 0 0 0 0 0
oTP
riw r r r r r r r
PWR_OFF_SEQ 0 All resources disabled at the same time
1 Power-off will be sequencial, reverse of power-on sequence (first resource to power on will be the last to power off)
Note: each power-up / power-down time slot is 500us
RSVD Unused bit read returnsO
(1) Register reset on Power On Reset (POR)
DISCHARGEW; Register Address: OEh
B7 B6 B5 B4 B3 B2 B1 BO
RSVD DCDC3_ DCDC2_ DCDC1_ RSVD RSVD LDO2_ LDO1_
DISCHARGE DISCHARGE DISCHARGE DISCHARGE DISCHARGE
0 0 0 0 0 0 0 0
OTP oTP OTP oTP OTP
r riw riw riw r r riw riw
RSVD Unused bit read returnsO
DCDC3_DISCHA 0 DCDC3 output is not discharged when disabled
RGE
1 DCDC3 output is discharged when disabled
DCDC2_DISCHA 0 DCDC?2 output is not discharged when disabled
RGE
1 DCDC2 output is discharged when disabled
DCDC1_DISCHA 0 DCDCL1 output is not discharged when disabled
RGE
1 DCDC1 output is discharged when disabled
LDO2_DISCHAR 0 LDO2 output is not discharged when disabled
GE
1 LDO2 output is discharged when disabled
LDO1_DISCHAR 0 LDOL1 output is not discharged when disabled
GE
1 LDO1 output is discharged when disabled
(1) Register reset on Power On Reset (POR)
PGOOD®; Register Address: OFh
B7 B6 B5 B4 B3 B2 B1 BO
RSVD PGOOD_DCDC3 | PGOOD_DCDC2 | PGOOD_DCDC1 RSVD RSVD PGOOD_LDO2 | PGOOD_LDO1
0 - - - 0 0 - -
r r r r r r r r
PGOOD_DCDCx the Bit is set or cleared by the power-good comparator in the DCDC converter block
0 DCDCx output voltage is below its target regulation voltage or disabled
1 DCDCx output voltage is in regulation
PGOOD_LDOx the Bit is set or cleared by the power-good comparator in the LDO converter block
0 LDOXx output voltage is below its target regulation voltage or disabled
1 LDOx output voltage is in regulation or in ECO mode
Note: The PGOOD_LDOx Bit is not valid if the LDO is enabled but the supply voltage to the LDO is below 1V.
(1) Register reset on Power On Reset (POR)
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GPIO0W; Register Address: 10h

B7 B6 B5 B4 B3 B2 B1 BO
RSVD NRESET GPIO_ODEN RSVD GPIO_PDEN GPIO_CFG GPIO_STS GPIO_SET
0 1 0 0 0 0 - 0
OoTP OoTP OoTP OoTP OoTP
r riw riw r riw riw r riw
RSVD Unused bit read returns 0
nRESET 0 pin is GPIO after OTP configuration has been read; connect external pull-up to a logic HIGH in order to exit reset state allowing to re-
configure as GPIO
1 pin is active low reset input per default as well as after OTP configuration has been read; pin is input per default independent of setting in
GPIO_CFG
GPIO_ODEN 0 Push-pull output mode
1 Open drain output mode
GPIO_PDEN 0 GPIO pad pull-down control - Pull-down is disabled
1 GPIO pad pull-down control - Pull-down is enabled
GPIO_CFG 0 Configuration of the GPIO pad direction - the pad is configured as an input
1 The GPIO pad is configured as an output, GPIO assigned to power-up sequence
GPIO_STS 0 Status of the GPIO pad
1 Status of the GPIO pad
GPIO_SET 0 Value set to logic 1'b0 on the GPIO output when configured in output mode

1 Value set to logic 1'b1 on the GPIO output when configured in output mode

(1) Register reset on Power On Reset (POR)

GPIO1W; Register Address: 11h

B7 B6 B5 B4 B3 B2 B1 BO
RSVD ADR_SELECT GPIO_ODEN RSVD GPIO_PDEN GPIO_CFG GPIO_STS GPIO_SET
0 1 0 0 0 0 - 0
OTP OoTP OoTP OTP OTP
r riw riw r riw riw r riw
RSVD Unused bit read returns 0
ADR_SELECT 0 pin is GPIO
1 actual pin status defines the LSB of the MIPI device address defined in USID[O]; while the device is in reset state, the pin is
ADR_SELECT input independent of setting in GPIO_CFG
GPIO_ODEN 0 Push-pull output mode
1 Open drain output mode
GPIO_PDEN 0 GPIO pad pull-down control - Pull-down is disabled
1 GPIO pad pull-down control - Pull-down is enabled
GPIO_CFG 0 Configuration of the GPIO pad direction - the pad is configured as an input
1 The GPIO pad is configured as an output, GPIO assigned to power-up sequence
GPIO_STS 0 Status of the GPIO pad
1 Status of the GPIO pad
GPIO_SET 0 Value set to logic 1'b0 on the GPIO output when configured in output mode

1 Value set to logic 1'b1 on the GPIO output when configured in output mode

(1) Register reset on Power On Reset (POR)
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in DCDC3_OP and DCDC3_AVS registers

1 DCDC3 overvoltage protection triggered, bypass switch and ramp uspport bits are ignored and both features are disabled in OVP. Clear

bit to clear OVP after an OVP event.

DCDC_CONFIG1® ; Register Address: 12h

B7 B6 B5 B4 B3 B2 B1 BO

DCDC3_OVP DCDC3_ DCDC3_ DCDC3_EN_UP DCDC3_FA2 DCDC3_FA1l DCDC3_S2 DCDC3_S1
DWN_2X EN_DWN
0 0 0 0 0 0 1 1

OoTP OTP OoTP OTP OoTP OTP OoTP OTP

riw riw (read only) riw riw riw (read only) riw (read only) riw (read only) riw (read only)
SPARE Unused bit read returnsO
DCDC3_OVP 0 DCDC3 overvoltage protection not triggered, bypass switch and ramp support status depend on DCDC3_EN_UP and EN_BYPASS bits

DCDC3_DWN_2
X

0 DCDC3 down ramp high speed disabled

1 DCDC3 down ramp high speed enabled

DCDC3_EN_DW
N

0 DCDC3 down ramp support disabled

1 DCDC3 down ramp suport enabled

It is recommended to keep the ramp-down support disabled when DCDC3 is not operated in VCON mode (DCDC3_CTRL:VCON=0)

DCDC3_EN_UP

0 DCDC3 up ramp support disabled
1 DCDC3 up ramp support enabled

DCDC3_FA2

0 fast-on HSD not active for DCDC3
1 fast-on HSD active for DCDC3

DCDC3_FAl

0 slow-off HSD not active for DCDC3
1 slow-off HSD active for DCDC3

DCDC3_S2:S1

ramp-up support threshold voltage (available for Rev 1.1 only)
00 threshold = -50mV

01 threshold = -100mV

10 threshold = -150mV

11 threshold = -200mV

Note:

r/w (read only): r/w for engineering use; read only in production

(1) Register reset on Power On Reset (POR)

DCDC_CONFIG2® ; Register Address: 13h

B7 B6 B5 B4 B3 B2 B1 BO
RSVD RSVD RSVD RSVD RSVD DCDC3_ DCDC3_ DCDC3_
SSC_DELTA EN_SSC EN_CP_OSC
0 0 0 0 0 1 0 1
oTP OTP oTP OTP oTP OTP oTP OTP
r r r r r riw (read only) riw (read only) riw (read only)

SPARE

Unused bit read returnsO

DCDC3_SSC_DE
LTA

0 SSC variation 200kHz

1 SSC variation 300kHz

DCDC3_EN_SSC

0 spread spectrum clocking is off

1 spread spectrum clocking is on

DCDC3_EN_CP_
osc

0 oscillator source dcdc3-clk

1 oscillator source bypass-cp-clk

Note:

riw (read only): r/w for engineering use; read only in production

(1) Register reset on Power On Reset (POR)
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SPAREO® ; Register Address: 14h

B7 B6 B5 B4 B3 B2 B1 BO
SPARE SPARE EN_FAST_RAMP | DCDC1/2_FA2 DCDC1/2_FA1 DCDC3_synch | nILIM_MAPPING EN_nILIM_xI
0 0 1 0 0 0 0 1
OoTP OoTP OoTP OoTP OoTP OoTP OoTP OoTP
riw riw riw riw riw riw riw riw
SPARE Unused bit read returns 0
Note: for later use

EN_FAST_RAMP

available from rev 1.2 of silicon

0 ramp speed of DCDC3 in VCON mode is as in previous versions

1 fast ramp-up enabled, the rising edge in VCON mode is speed-up

DCDC1/2_FA2

0 fast-on HSD not active for DCDC1 and DCDC2
1 fast-on HSD active for DCDC1 and DCDC2

DCDC1/2_FAl

0 slow-off HSD not active for DCDC1 and DCDC2
1 slow-off HSD active for DCDC1 and DCDC2

DCDC3_synch

available from rev 1.1 of silicon
0 DCDC3 not synchzronized to DCDC1 and DCDC2; SSC option allowed
1 DCDC3 synchzronized to DCDC1 and DCDC2; SSC option not allowed

niLIM_MAPPING

available from rev 1.1 of silicon
0 negative current limit for DCDC3 is defined by bit EN_nILIM_xI

1 negative current limit for DCDC3 is mapped to pin DCDC3_SEL and defined as listed below:
DCDC3_SEL = 0: negative current limit is disabled (for VCON up-ramping)

DCDC3_SEL = 1: negative current limit is enabled (for VCON down-ramping)
Note: nILIM_MAPPING is not gating DCDCx_SEL_CTRL bits in registers DCDCx_CTRL and vice versa

EN_nILIM_xI

available from rev 1.1 of silicon

0 negative current limit for DCDC3 is disabled; the setting still allows a small negative inductor current needed to operate the converter in
PWM mode at zero load current

1 negative current limit for DCDC3 enabled; needed for a fast ramp down of the output voltage in VCON mode

(1) Register reset on Power On Reset (POR)

VERNUM® ; Register Address: 15h

B7 B6 B5 B4 B3 B2 B1 BO
VERNUM VERNUM VERNUM VERNUM VERNUM VERNUM VERNUM VERNUM
0 0 0 1 0 0 1 1
oTP OTP oTP OTP oTP OTP oTP OTP
r r r r r r r r
VERNUM Value depending on silicon revision

0x00 - hardware revision 1.0

0x01 - hardware revision 1.1

0x11 - hardware revision 1.1 with programming "42"

0x12 - hardware revision 1.2 with programming "42"

0x13 - hardware revision 1.3 with programming "42"

(1) Register reset on Power On Reset (POR)
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PM_TRIG® ; Register Address: 1Ch; function not supported by TPS657120
B7 B6 B5 B4 B3 B2 B1 BO
PWR_MODE[1] PWR_MODEJ0] PM_TRIG[5] PM_TRIG[4] PM_TRIG[3] PM_TRIG[2] PM_TRIG[1] PM_TRIG[0]
0 0 0 0 0 0 0 0
OoTP OoTP OoTP OoTP OoTP OoTP OoTP OoTP
riw riw riw riw riw riw riw riw
PM_TRIG[5:0]
PWR_MODEJ1:0]
(1) Register reset on Power On Reset (POR)
PRODUCT_ID®W ; Register Address: 1Dh
B7 B6 B5 B4 B3 B2 B1 BO
ID[7] ID[6] ID[5] ID[4] ID[3] ID[2] ID[1] ID[0]
1 1 1 0 0 0 0 0
riw riw riw riw riw riw riw riw
ID[7:0] Product Identification
(1) Register reset on Power On Reset (POR)
MANUFACTURER_ID® ; Register Address: 1Eh
B7 B6 B5 B4 B3 B2 B1 BO
MID[7] MID[6] MID[5] MID[4] MID[3] MID[2] MID[1] MID[0]
0 0 0 0 0 0 1 0
r r r r r r r r
MID[7:0] Manufacturer Identification
(1) Register reset on Power On Reset (POR)
USID®W ; Register Address: 1Fh
B7 B6 B5 B4 B3 B2 B1 BO
SPARE SPARE MID[9] MID[8] USID[3] USID[2] USID[1] USID[0]
0 0 0 1 0 1 0 X
OoTP OoTP - - oTP OTP oTP OTP /
ADR_SELECT
riw riw r r riw (read only) riw (read only) riw (read only) r
USID[3:0] unique slave identifier; GPIO1 can optionally be used as the adress select input for USID[0], if the option is active, USID[0] is set "1" when
ADR_SELECT is pulled to a HIGH level, USID[0] is set to "0" when ADR_SELECT is set LOW again. It is allowed to change the state of
ADR_SELECT during operation. and USID[0] will update accordignly.
MID[8,9] manufacurer ID MSB
SPARE for later use
Note: riw (read only): r/w for engineering use; read only in production

(1) Register reset on Power On Reset (POR)
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51 HRIHEREHRLE

5.1.1 HHIER AR (HERES I H HEAS)
5.1.1.1 EEERASER

XRS5 > 1.5pH 8L 2.2uH fth HURES —[FIEAT. i d i B ER I v e BUE B HL BN 1
AT, AR B AR LR s e . DAk, N 7 SEBlR AR, MiZE SN RARIE
Uit L BEL A FELJRRE

Equation 1 THEFAMBSEAT TR NS . FHERSIATHRAUE BN % T Equation 1 Hrits
YA BRI SRR SR DA, BRI, SR R BT, R TR A E.

1_Vout
Al = Vout x ___ Vin Dy = | + Al
L ><f max outmax 2 (1)
oo,
f= JFCHR (MY 2.25MHz)
L = HEHE

Al = WEAF S0 F LA S0 HLIR
ILmax = H‘E_lij( EEA!E%“%& EEA‘I}ﬁ
B e HUEES LR AE 50K Vi IR HY B
THZ RS BA — DN AR, JF BB A T b P s e S R 5 — IV BL B R R R T R SR R
AN INORST (8 75 120 AR L 46 25 R e R D) IR USRI AUE (. B AUHIETE NI, A Al UK
A% OB A B ANE], OREIIRCR, R AR B T ORI B R
L, R AR BAT N AR AN . PN RRIA R AME T TR S TR J5  SAS HE i R A AR A
1E:
1 .
= ——-— with L=1.5 pH, Cout =10 uF
fe 2L x Cout " 3 o 3 )
SEPRIEBLE, MR L-C DB AR AR RN INE T L5 —UBILT, 7RG FRAL/IN RS s in et AL
FEMFIR, L x Coyr HITRFIBLIZIEE
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ST AT P HLE RS, 525 Table 5-1 AL 87 FH JE

Table 5-1. £ LSS

o R AR A LR CINAE] R
MDT1608-CH2R2M 2.2uH ot Fi-F DCDC1 fl DCDC2 (/IR
-+
MDT2012-CH2R2N 2.2uH Rt FH+ DCDC1 fl DCDC2 (/IR
RO
DFE201610C-2R2 2.2uH ot Fi+ DCDCL1 fI DCDC2 (i
O
DFE252010-1R5N 1.5pH Kt F+ DCDC3

5.1.1.2 i HAESRERE

o s 2 400 2 1) v et e o e 1 A X ) R Gl B T A R ORE D 10pF /N YR R LA RS, 7R E RS
A B R R Rl . B REESCRBCEIL  (ESR)  H MR HE 25 2% nT $RAS Bl H H R 4L
W, BIbEBNAE AR . ST HBMEN 1.5pH B 2.2pH AUHURSS, A EAMEN 10uF A
o IE AR

IR RS B e S, A AS RMS SUBORIRAIUE (IR A RT S N R . RO TSl e 8, RMS

SO IR A
Vout
' Un 1
I =Vout x x
RMSCout Lxs SVING) -

TERRPR S AT, R RARIZITIE PWM  BEUR, JF Ho o fikd il R S0B0 R R0 CEf i 2548
ESR S#0 fn RS (¥ AR R FEO 1Al

Vout

Vin y
Lxf [8 x Cout x f

Horp, i H SO AT e N L R Vin B L.
BN, HsEir g s, I i BRSO BOR T A AE . B FE S0 BN SR LR
PRICIR A AN R 280 o LA %y H F s S0 /D T A ki HE FUR Y 1%

5.1.1.3 HiANHEEL /BRI

HI T PR e e g A B B — DMK PN BRI, O 1 SRR AN R IR DB, JF HL KPR 2 Mk b vy A\ P
JERIEFHF LR TIM, FE ML ESR MARASR. REHGRSHE - NHEEE) 10uF 1P
NHEAEG. TR AR AN R UER, TR ATREMIE A N A S . i TR AR R AR E
P, B aR f L RERE E (T 22 A T RE S BB B B Hedi Bl LDO B3 ARE

Table 5-2. &R AL

1 —

AVout = Vout x

+ ESRJ
“

Byt 1 HLEAUEE R+ BRI g
GRM155R60J475ME87 4.7uF 6.3V 0402 M P % X5R
GRM155R60J225ME15D 2.2uF 6.3V 0402 M P % X5R
GRM185R60J225 2.2uF 6.3V 0603 M P % X5R
GRM188R60J475KE19 4.7uF 6.3V 0603 M P % X5R
GRM188R61A106MEG9 10pF 10V 0603 M P % X5R
GRM21BR60J226M 22uF 6.3V 0805 Y H W% X5R
GRM21BR60J476ME15 47uF 6.3V 0805 Y H W% X5R
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5.1.1.4 DCDC1, DCDC2 #il DCDC3 | fjH K254k,

AT, B B A I e i R T i O o, kAR, TR BRI B R TR, X
FERIIE, #5¥: DCDC3_SEL A LAZE 27 4% DCDCx_OP £ DCDCx_AVS & X I AS [F) 4 o R S A 1A )
e,

5.2 AR ML EFE
XTEAEHRHEIRE, MRALRERITFREE AP, S E DR ER KA R FH T B0 R H AR
(PCB) Aiifaifiisk, LM RATLHS BAUNG, ARSI IPERE.  IABA fr e A i, Fa i ds
VT 25 H IRERE [ 42 2% FR B A B YT, e 1k I DA ARG T3 (EMI) . $R R — MR FH T H B AR 1R
K, L, TEFRAHESAE DA B, NI EER TTRESEE 1C 5 DL A IR E3 Al
AR AL E b
N T R R, MR GND Sl GREVIMES 708D Flf i s 2848 my R 05 @ B A2 IR R T e
%, VDCDCx MEZRiiZidese it AR Aa M, I Hom B A 04 (filn, L1, L2 A L3 i
4 . 5 TPS657120 i R ZAH KK VRS BiES WL EVM 4R .
5.3 A %R A
TPS657120 l vwocncwzl—”—“ P ICE9245
fi“ ———————{Fower - i e I Lg iV
1_ ! o vDCDC1 | T
SDATA VI EEE PGND1/2
g SCLK iff 1
Sw2 rfri—:-] ';55‘/ T’\Ii:g:avr:)sllcaeg‘\;esrupp\y VODH
VCON_DCDC3 =
I VDCDC2 | oo
DCDC37$EL“ i =
||5/L Etiﬁgg;; - gy l_| |ﬁ|: v
PWRON 1 S
| L
Im:
= VDDIO |
BYPASS VDD_IF
GPIOO (nReset) | -
GPIO1 (ADR_SELECT)I GPIO
- | VINLDO1 _
I_ (1A2v!-3|?33150mv _IVLDO1 f 1uF 1.8v
VIN_ANA/ VINLDO2 R [ ) =
o~ L Lownoise | T arnF
VIN D_L =
1_— 1uF
(1.2vb%(\3.250mv ,VLDOZ 28V to ants
“oF) VREFIVOL BIAS Gl | L oo from basebang
I ] AGND]; - L anr
Thermal
shutdown
Figure 5-1. £tX%f SP30 RF HLUFE FA R HEE (PMIC) [F-H1 Btz
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TPS657120YFFR Active Production DSBGA (YFF) | 30 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 TPS
657120
TPS657120YFFR.A Active Production DSBGA (YFF) | 30 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40to 85 TPS
657120

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, ROHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YFFO0030 DSBGA - 0.625 mm max height

DIE SIZE BALL GRID ARRAY

LAND PATTERN EXAMPLE
SCALE:25X

0.23 0.05 MAX MIN
%ETAB 0.05 -- (2023
R SOLDER MASK
; OPENING
‘\\ ,I
SOLDER MASK Tt \ METAL UNDER
OPENING SOLDER MASK
NON-SDCéIE?NEERDMASK SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4219433/A 03/2016

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YFFO0030 DSBGA - 0.625 mm max height
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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