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Integrated PMIC with 8-Channel LDOs and 3 GPOs for

Camera Module Applications

1 General Description

The RT5133B is a highly-integrated power
management IC, which includes eight LDOs for
camera sensor applications, including 2-Ch DVDD, 4-
Ch AVDD, 1-Ch VIO, 1-Ch VAF and three GPOs for
portable devices.

The output voltages, soft-start time and protections of
regulators can be controlled by writing the registers
through 12C.

The LDO1 can be used to supply power to 10 (VIO).
The LDO2 can be used to supply power to auto focus
unit (VAF). The LDO3 to LDOG6 can be used to supply
power to AVDD. The LDO7 and LDOS8 can be used to
supply power to DVDD.

Three GPO output pins can control external device or
be reused for another purpose.

The RT5133B is available in a WL-CSP1.84x1.84-
25(BSC) package. The recommended junction
temperature range is —40°C to 125°C, and the ambient
temperature range is —40°C to 85°C.

2 Ordering Information

RT5133B Iﬂ
Package Typem

WSC: WL-CSP1.84x1.84-25(BSC)

Note 1.

Richtek products are Richtek Green Policy compliant and

marked with (") indicates compatible with the current

requirements of IPC/JEDEC J-STD-020.

3 Marking Information
4J: Product Code
W: Date Code

4JW
[ ]

4 Features
e Top
e Hardware Enable Pin
e 12C Controlled Interface
Programmable Channel Power-On/Off
IRQ@B Output for Indication
Input Undervoltage Protection
e Over-Temperature Protection
e LDO
e LDO1/2
e Two Low Dropout Regulators for V1018 and
Auto Focus Applications
e Wide 2.8V to 5V Operating Input Range
e Programmable Output Voltage by 12C
e High PSRR: 70dB @ 1KHz
e 300mA Low Dropout Voltage Regulators
e LDO3/4/5/6
e Four Low Dropout Regulators for AVDD
Applications
o Wide 2.8V to 5V Operating Input Range
e Programmable Output Voltage by 12c
e High PSRR: 85dB @ 1KHz
e 300mA Low Dropout Voltage Regulators
e LDO7/8
e 2 Low Dropout Regulators for AVDD
Applications
e Wide 1.1V to 5V Operating Input Range
o Programmable Output Voltage by 12C
High PSRR: 75dB @ 1KHz
600mA/1000mA Low Dropout Voltage
Regulators
e GPO
e Three GPO Pins to Control a Single Regulator

5 Applications

e Cellular Telephones

¢ Personal Information Appliances
o Tablet PCs

o Portable Instruments
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6 Simplified Application Circuit

From VSYS/ VOUT1 o
Buck_Boost PVIN12 C4_L To VIO18
Power I
VOUT2 T oTo VAF
PVIN3 c5
L
PVIN45 VOUT3 _L ©To AVDD
RT5133B T
VOUT4 _L o To AVDD
PVING C9
I
From Buck Power PVIN7 VOUT5 oo _L o To AVDD
PVINS I
VOUT6 _L o To AVDD
GPO1 C12
L
GPIO GPO2 VOUT7 _L o To DVDD
C14 I
GPO3 L
VOUT8 _L o To DVDD
HWEN C16 I
SCL
’c
Control SDA
AGND
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7 Pin Configuration

8 Functional Pin Descrij

(TOP VIEW)

PVIN8 PViN7 VOUT7 VOUT3 PViN3
{81y {B2y {B3} {84} {BS}
\VoUT8 GPO1 GPO2 GPO3 VOUTI
{cry fcy {cay fcay {cs)
VDDA AGND AGND HWEN PViN12
o1y {3y {D3} {Da} {DS}
VREF [RGB SCL SDA VOUT2
{eny {2y {esy {e4} {Es)
VOUT6 PVING VOUT5 PVIN45 VOUT4

WL-CSP1.84x1.84-25(BSC)

ption

Pin No. Pin Name Pin Description
A1 PVINS Power supply of LDOS.
A2 PVIN7 Power supply of LDO?7.
A3 VOUT7 LDO?7 regulator output.
Ad VOUT3 LDO3 regulator output.
A5 PVIN3 Power supply of LDO3.
B1 VOUT8 LDO8 regulator output.
B2 GPO1 General Purpose output control 1 for external device.
B3 GPO2 General Purpose output control 2 for external device.
B4 GPO3 General Purpose output control 3 for external device.
B5 VOUT1 LDO1 regulator output.
c1 VDDA Regulgted power input for an internal analog base. Connect a 1uF ceramic
capacitor between VDDA and ground.
C2,C3 AGND Analog ground. Tie AGND and ground on the PCB.
C4 HWEN Enable input pin to turn on/off device.
C5 PVIN12 Power supply of LDO1 to 2.
D1 VREF Internal reference output. It requires a 1uF decouple ceramic capacitor.
D2 IRQB Active—l_ow open-drain interrupt output. It requests the processor to read
the registers.
D3 SCL I2C clock signal input.
D4 SDA I2C data signal input/output (Open-drain).
D5 VOUT2 LDO2 regulator output.
E1 VOUT6 LDOG6 regulator output.
E2 PVING Power supply of LDOG6.
E3 VOUTS LDOS5 regulator output.
E4 PVIN45 Power supply of LDO4 to 5.
ES5 VOUT4 LDO4 regulator output.
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9 Functional Block Diagram

VDDA

f

HWEN o O VREF
SCLo CTRLTOP O |IRQB
SDA o with 1°C 0 GPO1

VIO18 GPIO o GPO2
O GPO3

LDO1

PVIN12 o VIO18 0 VOUT1
LDO2

VAF O VOUT2
LDO3

PVIN3 o AVDD O VOUT3
LDO4

PVIN45 & AVDD 0 VOUT4
LDO5

AVDD 0 VOUTS
LDO6

PVING © AVDD 0 VOUT6
LDO7

PVIN7 © DVDD 0 VOUT7
LDO8

PVINS © DVDD 0 VOUT8

Output
Discharge
L
AGND AGND
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10 Absolute Maximum Ratings

(Note 2)
o All Pins 0.5V to 0.6V
o Power Dissipation, PbD @ TaA = 25°C
WL-CSP1.84x1.84-25(BSC) 2.07W
o Package Thermal Resistance  (Note 3)
WL-CSP1.84x1.84-25(BSC), 6JA 48.3°C/W
¢ Junction Temperature 150°C
e Lead Temperature (Soldering, 10 sec.) 260°C
o Storage Temperature Range —65°C to 150°C
o ESD Susceptibility  (Note 4)
HBM (Human Body Model) 2kV

Note 2. 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
in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions may
affect device reliability.

Note 3. 6Ja is simulated under natural convection (still air) at Ta = 25°C with the component mounted on a high effective-
thermal-conductivity four-layer test board on a JEDEC 51-7 thermal measurement standard.

Note 4. Devices are ESD sensitive. Handling precautions are recommended.

11 Recommended Operating Conditions

(Note 5)

o VDDA Supply Input Voltage (VDDA = PVIN > VOUT + Dropout) 2.8Vto 5V

o PVIN12/3/45/6 (VDDA = PVIN > VOUT + Dropout) 2.8V to 5V

e PVIN7/8 1.1V to 5V

o Ambient Temperature Range —40°C to 85°C
¢ Junction Temperature Range —40°C to 125°C

Note 5. The device is not guaranteed to function outside its operating conditions.
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12 Electrical Characteristics
(Vppa = VSYS = PVINx = 4V, Ta = 25°C, unless otherwise specified.)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
PMIC Quiescent Current and OTP
On VDDA pin, with all channels shut
Shut Down Current | ISHDN down, VDDA = 4V, HWEN = L -- 1 2 pA
Standby-Mode On VDDA pin, with all channels shut
Current IStandby down, VDDA =4V, HWEN = H = | 0] 70 WA
Over-Temperature .
Protection Tote g\rfr:?aTlﬂirature protection threshold _ 150 _ oC
Threshold P
Over-Tgmperature Totp_AcC Over-temperature protection _15 _ 15 °C
Protection Accuracy temperature accuracy
Over-Tgmperature TOTP_RECOVER Over-temperature protection recover o5 | 110 | 125 °C
Protection Recover temperature
Control I/0 Pin, VDDA and VSYS
Logic-High
Threshold Voltage VOH Ips = 10mA 1.35 | -- -- V
for GPO Outputs
Logic-Low
Threshold Voltage _
for All Open-Drain VoL Ips = 10mA -- -- |1 0.45 V
Outputs
Logic-High
Threshold Voltage VIH Logic high threshold 1.2 -- -- V
for All Inputs
Logic-Low
Threshold Voltage VIL Logic low threshold -- -- 0.4 Vv
for All Inputs
VDDA Undervoltage
Protection Rising VDDA_UVP_RISE | VDDA rising 27 | 28 | 29 \Y
Threshold
VDDA Undervoltage
Protection VDDA_UVP_HYS VDDA falling -- 0.2 -- \Y
Hysteresis
Pull-Down Ability on
HWEN IPD_HWEN -- 1 -- pA
Pull-Down Ability on
GPO1/2/3 IPD_GPO -- 1 -- pA
LDO1 to 8 (LDO1: VIO / LDO2: VAF / LDO3/4/5/6: AVDD / LDO7/8: DVDD)
VLDO_ VDDA = PVIN 28 | ~- | 5
PVIN12/3/45/6
Input Voltage Range LDO7 = 1.8V/10mA - \%
VLDO_PVINTI8 || hog = 1.71V/10mA 2 5
VLDO_PVIN7/8 1.1 -- 2
AVOUT_LDO1/2 Vout = 1.8V, lout = 300mA -1 -- 1
AVOUT _ - _ -
ggézl:;c\;/onage LDO3/4/5/6 VouTt = 2.8V, louT = 300mA 1 1 %
y AVOUT_LDO7 Vout = 1.1V, lout = 600mA -1 -- 1
AVOUT_LDO8 Vout = 1.09V, lout = 1000mA -1 - 1
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Parameter Symbol Test Conditions Min | Typ | Max | Unit
loc_LDO1/2 360 -- 900
loc_LDO3/4/5/6 360 -- 900
Output Current Limit mA
loc_LDO7 720 -- 11800
loc_LDOS 1200 | -- |3000
ISHORTLIM_ LDO1/2_OCFB_EN = 1 60 | — | 300
LDO1/2
Output Short ISHORTLIM_ LDO3/4/5/6_OCFB_EN = 1 60 | - |300| .
Current limit LDO3/4/5/6
ISHORTLIM_LDO7 |LDO7_OCFB_EN =1 120 -- | 600
ISHORTLIM_LDO8 | LDO8 OCFB_EN =1 200 -- 11000
VDROP_ |_LOAD1/2/3/4/5/6 = 300mA — | - | 350
LDO1/2/3/4/5/6
Dropout Voltage VDROP_LDO7 |_LOAD7 = 600mA — | - |20 ]| MV
VDROP_LDOS8 |_ LOADS = 1000mA -- -- | 200
|_LDO1/2/3/4/5/6 |_rated < 300mA - - | 300
Rated Load Current 1\ ., |_rated < 600mA ~ |~ {600 | ma
(I_rated)
| LDO8 |_rated < 1000mA - -~ 1000
1. PVIN = 3.8V
2. VouT = 1.8V/50mA - |70 | -
3. Freq = 1kHz
1. PVIN = 3.8V
2. Vout = 1.8V/50mA -- 60 --
3. Freq = 10kHz
PSRRLDO1/2 1 PVIN =38V
2. Vout = 1.8V/50mA -- 40 --
3. Freq = 100kHz
1. PVIN = 3.8V
2. Vourt = 1.8V/50mA -- 25 --
3. Freq = 1MHz
1. PVIN = 3.8V
2. VouT = 2.8V/60mA -- 85 --
3. Freq = 1kHz
Power Supply T PVIN = 3.8v
Rejection Ratio 2. VouT = 2.8V/60mA ~ |75 - | B
(Note 6) PSRR 3. Freq = 10kHz
LDO3/4/5/6 = 5vIN = 3.8V
2. Vout = 2.8V/60mA -- 64 --
3. Freq = 100kHz
1. PVIN = 3.8V
2. VouT = 2.8V/60mA -- 41 --
3. Freq = 1MHz
1. PVIN = 1.35V
2. Vout = 1.1V/150mA -- 78 --
3. Freq = 1kHz
1. PVIN = 1.35V
PSRRLDO7/8 2. Vout = 1.1V/150mA ~ | e8| -
3. Freq = 10kHz
1. PVIN = 1.35V e | o
2. Vout = 1.1V/150mA
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Parameter Symbol Test Conditions Min | Typ | Max | Unit
3. Freq = 100kHz
1. PVIN = 1.35V
2.Vout = 1.1V/150mA - 32 -
3. Freq = 1MHz
= 0
tsS_LDO2 VouT_LDO = 90% of VouT_LDO _ — 11000
) Cout < 10uF
Soft-Start Time —s us
tss_Lposmisierzi | LOUT-LRO = 90% of VouT_Lbo - - | 1000
- Cout < 10uF
= 0
tsS_LDO2 VouT_LDo = 10% of VouT_LDO _ — | 2000
i Cout < 10uF
Power-Off Time —ro us
tss_LDO3/4/5/6/7/8 VouT_LDo = 10% of VouT_LDo -- -- 12000
- Cout < 10uF
IQ LDO1/2 VDDA = PVIN > VOUT + Dropout _ 30 | 45
Q ILoAD = OmA and not include base Iq.
Q. LDO3/4/5/6 VDDA = PVIN > VOUT + Dropout _ 55 | 65
Quiescent Current Q ILoAD = OmA and not include base Iq. pA
PVIN > VOUT + Dropout
llq_LDO7/8 ILoAD = OmA, LDO7 & LDOS8 are turned -- | 220 | 320
on
Output Noise Noise LDO1/2 VouT = 1.8V/150mA -- 45 ="
Voltage Noise LDO3/4/5/6 | VouT = 2.8V/150mA -- 50 = | uVrms
(Note 6) Noise LDO7/8 | VouT = 1.1V/300mA - s -
I2C Characteristics
SCL, SDA High-
Level Input VIH_I2C VDD = 1.8V to 5V 1.2 -- -- V
Threshold Voltage
SCL, SDA Low-
Level Input ViIL_I2c VDD = 1.8V to 5V -- -- 0.4 Vv
Threshold Voltage
SCL Clock ‘ Fast-mode -- -- | 400 | kHz
CLK
Frequency High-speed mode Cb = 100pF - - | 3.4 | MHz
Bus Free Time
between Stop and tBUF Fast-mode 1.3 -- -- us
Start Condition
: tHD;STA
Hold Time High-speed mode Cb = 100pF 160 | -- - ns
Setup Time ’ High-speed mode Cb = 100 pF 160 | -- -- ns
STOP Condition Fast-mode 06 | - | ~ | ms
. tsu;sTO
Setup Time High-speed mode Cb = 100pF 160 | -- - ns
Fast-mode 0 -- --
SDA Data Hold Time | tHD:DAT ns
High-speed mode Cb = 100pF 0 -- 70
SDA Valid
Acknowledge Time tvD;ACK Fast-mode -- -- 0.9 us
Fast-mode 100 -- --
SDA Setup Time tSU;DAT ns
High-speed mode Cb = 100pF 10 -- --
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Parameter Symbol Test Conditions Min | Typ | Max | Unit
SCL Clock Low tLow Fast-mode 1.3 -- - us
Time High-speed mode Cb = 100pF 160 | -- - ns
SCL Clock High e Fast-mode 0.6 - - us
Time High-speed mode Cb = 100pF 60 | - | —- | ns

Note 6. Guaranteed by design.
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13 Typical Application Circuit

RT5133B
cs
PVIN12 ToVsys
1uF
C3I/s.3v
B5
To VDDIO vouTt ﬂ—omvms
220F
ca
6.3V
Ré R2§ R3 T
R1to R3 =2.2ka 05
VoUT2 ﬂ—oTDVAF
220F
D3
scL C5I/£s.3v
A5 -
D41 spa PVIN3 TTOVSYS
1uF
c6
Processor D2 I 6.3V
IRQB =
A4
ca VOUT3 TOTOAVDD
HWEN 7 == 2:2uF
T eav
E4
PVIN4S ﬂ—omvsvs
B2 1uF
cs
PE— T eav
B3 ES5
— 1 ePO2 VouT4 TOTQAVDD
220F
B4 CgI/s.3V
+————— GPO3 L
E3
VOUTs ﬂ—oToAvoo
220F
D1 c10
ﬁ VREF T eav
c1 ,16“§V E2
1" PG |——————————oTousrs
= 1uF
c1n
1 T eav
ToVSYSOT VDDA =
E1
co==HF VouTe To AVDD
T 220F
= C1ZI/6.3V
A2
Cc2 To
[ AGND PVIN7 s © Ext. Buck
- C13I/&3V
A3
C3] AeND vouT? To DVDD
L 47
= TuF
C”I/e.sv
Al To
PVINg Ext. Buck
cis== 1
T eav
B1
VouTs ﬁ—om DVDD
474F
Cwile.av
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14 Typical Operating Characteristics

Shutdown Current vs. Input Voltage
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LDOS5 Dropout Voltage vs. Output Current

LDO6 Dropout Voltage vs. Output Current
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RICHTEK RT5133B
15 Operation

15.1 Control Pin Description

Pin 12c Pin Connection
Part Name Pin Description Pin Type Controlled Suggestion when
Unused
I°C interface serial data
SDA input/output. Open-.dralnl. An Input/Outpyt/ Yes
external pull-up resistor is Open-drain
required.
I°C interface serial clock input.
SCL Open-drain. An external pull-up Input/Open-drain Yes
resistor is required.
Top Interrupt output, active-low
IRQB | open-drain, to request the Output/Open-drain No Floating
processor to read the registers.
HWEN | Enable input Input/Active-high No Tie to GPIO
GPO1 | General purpose output control Output/Push-pull Yes Floating
GPO2 | General purpose output control | Output/Push-pull Yes Floating
GPO3 | General purpose output control | Output/Push-pull Yes Floating

If a channel is unused, follow the setting instructions as below.

Unused Part Unused Function Unused Pin Name (Short to Zi:logr?glrl‘:Tg:tci)rr:g/Others)

LDO1 VOouUT1 Floating

LDO2 VOUT2 Floating

LDO3 VOUT3 Floating

Do LDO4 VOUT4 Floating

LDO5 VOUTS5 Floating

LDO6 VOUT6 Floating

LDO7 vOouT7 Floating

LDOS8 VOuT8 Floating

15.2 BOM List
Reference Q'ty Part Number Description Package | Manufacturer
C14, C16 2 GRM155R60J475ME47 4.7uF/0402/6.3V/X5R 0402 MURATA
gjocgé? <9, 4 GRMO033R60J225ME47D | 2.2uF/0201/6.3V/X5R 0201 MURATA
gL C(; 3?301056 C8, 8 GRMO033R60J105ME11D 1uF/0201/6.3V/X5R 0201 MURATA
R1,R2,R3 3 RMO2FTN2201 2.2k/0201/1% 0201 TA-I
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15.3  Protection List
Part Pr?:;;:ion (T;;Le;r:;:ﬁ‘ e) Dt:_?r[ri‘t:h Protection Method Reset Method
VDDA UVLO VDDA < 2.6V 1ms All LDOs shut down VSYS > 2.8V
ToP OTP Temperature > 150°C 1ms oTP Sh?(;foo Xv nbiiﬁll;ction by Tem§> ? (r)?gjre )
Overcurrent 1.2 x Imax to 3 x Imax 5ms LDO1 shut down Re-power on
Lbot Power Good VOUT < Target x 70% 400us LDO1 shut down Re-power on
Overcurrent 1.2 x Imax to 3 x Imax 5ms LDO2 shut down Re-power on
Lboz Power Good VOUT < Target x 70% 400us LDO2 shut down Re-power on
Overcurrent 1.2 x Imax to 3 x Imax 5ms LDO3 shut down Re-power on
Hbo3 Power Good VOUT < Target x 70% 400pus LDO3 shut down Re-power on
Overcurrent 1.2 x Imax to 3 x Imax 5ms LDO4 shut down Re-power on
-Dod Power Good VOUT < Target x 70% 400us LDO4 shut down Re-power on
Overcurrent 1.2 x Imax to 3 x Imax 5ms LDO5 shut down Re-power on
HDos Power Good VOUT < Target x 70% 400us LDOS5 shut down Re-power on
Overcurrent 1.2 x Imax to 3 x Imax 5ms LDOG6 shut down Re-power on
HDoo Power Good VOUT < Target x 70% 400us LDO6 shut down Re-power on
LDO7 Overcurrent 1.2 x Imax to 3 x Imax 5ms LDO7 shut down Re-power on
Power Good VOUT < Target x 70% 400us LDO7 shut down Re-power on
Overcurrent 1.2 x Imax to 3 x Imax 5ms LDO8 shut down Re-power on
-Dos Power Good VOUT < Target x 70% 400us LDOS8 shut down Re-power on
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16 Application Information
(Note 7)

The RT5133B is a highly-integrated power management IC, which includes eight LDOs and three GPO for portable
camera module. There are two ways to power-on/off for each regulator.

1. It can be set at the registers 0x1A for power-on and 0x1B for power-off. When the HWEN pin toggles from
low to high, it will force all eight LDO regulators power on. The HWEN pin toggles from high to low, it will
force all eight LDO regulators power off. The device also provides delay time selection by EN_TD bit. As
LDO7/8 PVIN is from external Buck, the external Buck needs to be powered on first before LDO7/8 operates.

2. Individual on/off control by LDOx_EN bit.

VDDA / EN_TD =

0~10ms
(+20%)
HWEN h g = g
EN_TD =
0~ 10ms
(£20%)
VREF BASE ion ready time L
~4ms
VOUT1
VOUT6
Ext. Buck_EN
Ext. Buck / \
VOUT7/8 /

Figure 1. Power-ON/OFF Control

16.1 Over-Temperature Protection

The RT5133B also features over-temperature protection (OTP), and has three sensors of OTP0, OTP1 and OTP2.
They can be enabled in the registers (Ox0A[7:5]).

The OTP can be triggered to shut down the device if the junction temperature exceeds ToTpP, 150°C typically. The
channels which will be turned off can be selected by register (Ox0A[4]).

If the junction temperature drops to TOTP_RECOVER, 110°C typically, the device can be reactivated.

16.2 VDDA

The VDDA power is from the VSYS directly and the operating input voltage range is from 2.8V to 5V. It is also a
power input for an internal analog base circuit, and it needs to connect a 1uF ceramic capacitor between VDDA
and ground.

The device provides a VDDA Undervoltage Protection (UVP) once the input voltage drops below 2.6V typically,
the UVP function is started, and all channels will be turned off after 1ms.
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PVIN7 PVINS

VDDA VDDA 7T Ei
@ (APR &|CTRL)
[ 1

LDO7 LDOS
VDDA(APR)

X =X _1+X +=—X] pvine
Lpo1/2 | PVIN12 Lpo3 [PVIN3 | | poass [PVIN4S | | pos

Figure 2. VDDA Power Plan

16.3 Interrupt

The RT5133B reports status to host (CPU, MCU, EC, and so on) by the IRQB (interrupt command to host) pin,
which is an open-drain output. The IRQB pin goes low if any fault occurs. It will be automatically reset when all the
fault events are cleared.

The IRQB pin is used to indicate whether the RT5133B has any events. If an application processor (AP) detects
a falling edge on the IRQB pin, the AP will start to read the IRQB registers 0x10 through 0x12 sequentially.

INT_RETRIGGER _‘
INT_RET - +—16/32/64/128us—>
/
/
/
/
STAT# !
l
I: Write Clear
EVT# “\
RS \ r
\
\
[ \\ —
IRQB Sl
Figure 3. IRQB Pin Diagram
16.4 Low Dropout Regulator and Application Reference
Table 1. LDO Type and Brief Specification
LDO Input Power Controller Imax e
Name Domain Power Domain Output Voltage (V) (mA) Application
LDO1 VSYS VSYS 1.8/2.5/2.7/2.8/2.9/3/3.1/3.2 300mA VIO18
LDO2 VSYS VSYS 1.8/2.5/2.7/2.8/2.9/3/3.1/3.2 300mA VAF
LDO3 VSYS VSYS 1.7/1.8/1.9/2.5/2.7/2.8/2.9/3 300mA AVDD
LDO4 VSYS VSYS 1.7/1.8/1.9/2.5/2.7/2.8/2.9/3 300mA AVDD
LDO5 VSYS VSYS 1.7/1.8/1.9/2.5/2.7/2.8/2.9/3 300mA AVDD
LDO6 VSYS VSYS 1.7/1.8/1.9/2.5/2.7/2.8/2.9/3 300mA AVDD
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LDO Input Power Controller Imax L.
Name Domain Power Domain Output Voltage (V) (mA) Application
LDO7 E’gﬁgla' VSYS 0.9/0.95/1/1.05/1.1/1.15/1.2 600mA DVDD
LDO8 E’gﬁgla' VSYS 0.855/0.9/0.95/1/1.04/1.09/1.14 | 1000mA DVDD

LDO7/8 VSYS VSYS 1.8/1.71 10mA Ext. EN

16.5 Overcurrent Protection

All of LDOs have protection behavior when overcurrent protection of the channel is triggered. When LDO triggered
OCP that channel will shut down after 5ms de-bouncing time. The channel also provides fold-back feature when
overcurrent protection is triggered, and it can be disabled by LDOx_OCFB_EN bit.

A

Vout \

lout : IOCFB

[ OCFB Operation ]

———— e — -
IRQB 5ms

Figure 4. OCFB Operation Diagrams

16.6 Output Discharge
Set LDOx_NDIS_EN bit to select output discharge function, “0”: Disable. “1”: Enable.

Channel Discharge Resistance (Typ. Value)
LDO1to 6 450
LDO7 to 8 250

16.7 GPO Pin

The device provides three GPO pins to control the external device. The pin can be used as an enable input for
any of regulators or sequence group, and the usage is defined by register. Because VOUT1_VIO18 is also a pull-
up voltage for GPO, the VOUT1 needs to powered on first before GPO operates.

16.8 Thermal Considerations

The junction temperature should never exceed the absolute maximum junction temperature TJMAX), listed under
Absolute Maximum Ratings, to avoid permanent damage to the device. The maximum allowable power dissipation
depends on the thermal resistance of the IC package, the PCB layout, the rate of surrounding airflow, and the
difference between the junction and ambient temperatures. The maximum power dissipation can be calculated
using the following formula:

PbMAX) = (TJMAX) — TA) / BJA
where TJyMAX) is the maximum junction temperature, TA is the ambient temperature, and 6uA is the junction-to-
ambient thermal resistance.

For continuous operation, the maximum operating junction temperature indicated under Recommended Operating
Conditions is 125°C. The junction-to-ambient thermal resistance, 6Ja, is highly package dependent. For a WL-
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CSP1.84x1.84-25(BSC) package, the thermal resistance, 6yA, is 48.3°C/W on a standard JEDEC 51-7 high
effective-thermal-conductivity four-layer test board. The maximum power dissipation at TA = 25°C can be
calculated as below:

Pbmax) = (125°C — 25°C) / (48.3°C/W) = 2.07W for a WL-CSP1.84x1.84-25(BSC) package.

The maximum power dissipation depends on the operating ambient temperature for the fixed TJaAX) and the
thermal resistance, 6JA. The derating curve in Figure 5 allows the user to see the effect of rising ambient
temperature on the maximum power dissipation.

25 T
= Four-Layer PCB
S Y/
S 20 \
©
2
B 15 N
[a)]
g
o 1.0 ™
o
IS
=1
E 05
<
©
=

0.0

0 25 50 75 100 125

Ambient Temperature ("C)

Figure 5. Derating Curve of Maximum Power Dissipation

16.9 Layout Considerations

The PCB layout is an important step to maintain the high performance of the RT5133B. Improper layout might

show the symptoms of poor line or load regulation, ground and output voltage shifts, stability issues or worsened

efficiency. For the best performance of the RT5133B, the following PCB layout guidelines must be strictly followed.

o Keep the main power traces as wide and short as possible.

e Place input capacitor as close as possible to input pin and AGND pin connections and use shortest copper
trace connection or AGND plane.

e Put output capacitor near to the IC. Ground connections need to be tied to the IC ground with a short copper
trace connection or AGND plane.

e The via size and number should be enough for a given current path.

Note 7. The information provided in this section is for reference only. The customer is solely responsible for designing, validating,
and testing any applications incorporating Richtek’s product(s). The customer is also responsible for applicable
standards and any safety, security, or other requirements.
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17 Functional Register Description
I2C Interface

The following table shows the RT5133B unique address to AP, respectively.

Slave Address
MSB LSB R/W Bit R/W
001100 1 1/0 33/32

The 12C interface bus must connect a resistor 2.2kQ to power node and independent connection to processor,
individually. The 12C interface also supports High-Speed (HS) mode for data transfer rate up to 3.4Mbits. The 12c

timing diagrams are shown as below.

Read single byte of data from Register

Slave Address Register Address Slave Address MSB

Data

LSB

LI LTI Tl Jofal TTT T T T Talsf [ [T T [r]a]

+_
[ [T T T T T I#le]

R/V_V—f Assume Address =m

Read N bytes of data from Registers

Data for Address = m

Slave Address Register Address Slave Address MSB Data 1 LSB
ISII||||||0|A|||||I|||A|Sr||||||||1|AI||||||||A}—‘
R/W—f Assume Address =m Data for Address = m
MSB Data 2 LSB MSB Data N LSB
v A2 2 _
LI LT T T [ape LIT LT LTT [Ale]
Data for Address =m + 1 Data for Address =m + N - 1
Write single byte of data to Register
Slave Address Register Address M?B Data L%B
sSIL L[ [T [ Jofal [TTTIITIAITT[LTTTT [afr]
RN Assume Address = m Data for Address = m
Write N bytes of data to Registers
Slave Address Register Address MSB Data 1 LSB MSB Data 2 LSB
ISI|||||||0|A|||||||||A|||||||||A|||||||||A}—‘
RIW Assume Address =m Data for Address = m Data for Address =m + 1
L M?B Data N LSB
--------------- NERERERNDD
Data for Address =m + N - 1
[]priven by Master, [ ] Driven by Slave, [ P] Stop, [ §]start, Repeat Start
Figure 6. 1°C Timing Diagrams
—— o e
SDA / / X A_ \
tF > e flow <+ 1trR T r_tHD;STA “tsp tR > e 'BUE |,
p N
SCL 4\ \
—> | 4= tHp;sTA —> tsu;sTA <~ tsu;sToO N
. S | tHD;DAT tHiGH S| P S

Figure 7. I2C Waveform Information
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Table 2. Register Map
Address | Register Name | Bit Bit Name Default Type Description
74 VENDOR_ID 1000 RO | Vendor Identification
Chip Revision:

0x00 CHIP INFO 0001: 1st Version
- 3:0 CHIP_REV 0010 RO 0010: 2nd Version

1111: 15th Version
RESET Passcode
Set REG 0x06[7:4] =
1011, then unlock
74 RST_PAS_CODE 0000 RW | REGOx06[0] ALL_RST
To erase
RST_PAS_CODE,
ALL RST cannot work.
Deglitch time of EN
000: Oms (Sync only)
001: 0.5ms
010: 1ms (default)
3:1 EN_TD 010 RW [011: 2ms
100: 4ms
101: 6ms
110: 8ms
111: 10ms
Reset bit of ALL register
and logic
0: No reset (default)
1: Reset all registers and
logic
Note: After reset
procedure, this bit is
cleared to '0'.
Interrupt Re-Trigger
control
0: Disabled (default)
1: Re-Trigger IRQB
Note: After re-trigger, this
M PAS bit is cleared to '0'.

— — Pulse width of re-trigger
oxo7 CODET1 interrupt
00: 16us (default)
01: 32us
10: 64pus
11: 128us

0x06 RST_CTRL

0 ALL_RST 0 RwC

7 INT_RETRIGGER 0 RWC

6:5 INT_RET 00 RW

4:0 Reserved 00000 RW
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Address

Register Name

Bit

Bit Name

Default

Type

Description

0x08

l2C_CTRL

I2CSTMR_RST_EN

RW

Enable control of 1°C
Safe Timer:

Check SDA keeps low for
32ms > 12C reset

0: Disable

1: Enable (default)

|2C_MODE

RW

I°C mode selection
0: 400kHz
1: 3.4MHz (default)

Reserved

RW

4:3

Reserved

10

RW

2:0

SDA_DRVSRSEL

1M1

RW

SDA pull low slew rate
000: Fastest

111: Slowest (default)

0x09

BASE_CTRL

VDDAUV_SHDN_SEL

RW

VDDAUYV Shut down
Protection

0: Interrupt only

1: Shut down all LDOs
(default)

Reserved

RW

54

VDDAUV_TD

11

RW

Deglitch time of VDDAUV
00: 64us

01: 128us

10: 256ps

11: 1024 ps (default)

3:2

Reserved

00

RW

FOFF_BASE

RW

Force-off BASE circuit
0: Normal work
1: Force-off

Reserved

RW

O0x0A

OTP_CTRL

OTPO_EN

RwW

Enable control of OTPO
0: Disable
1: Enable (default)

OTP1_EN

RwW

Enable control of OTP1
0: Disable
1: Enable (default)

OTP2_EN

RwW

Enable control of OTP2
0: Disable
1: Enable (default)

OTP_SHDN_SEL

RW

OTP shut down
protection

0: Interrupt Only

1: Shut down all LDOs
(default)

3.0

Reserved

0000

RwW
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Address | Register Name | Bit Bit Name Default Type Description
Enable control of GPO1
7 GPO1_EN 0 RW | 0: Disable (default)
1: Enable
Enable control of GPO2
6 GPO2_EN 0 RW | 0: Disable (default)
1: Enable
Enable control of GPO3
5 GPO3_EN 0 RW | 0: Disable (default)
1: Enable
4 Reserved 0 RwW
0x0B GPO_CTRL GPO1 output signal
3 GPO1_TX 0 RW | 0: Low (default)
1: High
GPO2 output signal
2 GPO2 TX 0 RW | 0: Low (default)
1: High
GPO3 output signal
1 GPO3 TX 0 RW | 0: Low (default)
1: High
0 Reserved 0 RW | Reserved
VDDAUYV Event
7 VDDAUV_EVT 0 WC | 0: No event
1: Event occurred
BASE VREF Event
6 VREF_EVT 0 WC | 0: No event
1: Event occurred
IRQ_MASK 5:3 Reserved 000 wC
0x10 (IRQ Source OTP2 Event
Indicator Mask) 2 OTP2_EVT 0 WC 0: No event
1: Event occurred
OTP1 Event
1 OTP1_EVT 0 WC | 0: No event
1: Event occurred
OTPO Event
0 OTPO_EVT 0 WC | 0: No event

1: Event occurred
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Address | Register Name

Bit

Bit Name

Default

Type

Description

0x11 | LDO_OC_EVT

LDO8_OC_EVT

wC

LDO8 OC Event
0: No event
1: Event occurred

LDO7_OC_EVT

wC

LDO7 OC Event
0: No event
1: Event occurred

LDO6_OC_EVT

wC

LDO6 OC Event
0: No event
1: Event occurred

LDO5_OC_EVT

wC

LDO5 OC Event
0: No event
1: Event occurred

LDO4_OC_EVT

wcC

LDO4 OC Event
0: No event
1: Event occurred

LDO3_OC_EVT

wC

LDO3 OC Event
0: No event
1: Event occurred

LDO2_OC_EVT

wC

LDO2 OC Event
0: No event
1: Event occurred

LDO1_OC_EVT

wC

LDO1 OC Event
0: No event
1: Event occurred

0x12 | LDO_PGB_EVT

LDO8_PGB_EVT

wC

LDO8 PG Fault Event
0: No event
1: Event occurred

LDO7_PGB_EVT

wC

LDO7 PG Fault Event
0: No event
1: Event occurred

LDO6_PGB_EVT

wcC

LDO6 PG Fault Event
0: No event
1: Event occurred

LDO5_PGB_EVT

wcC

LDO5 PG Fault Event
0: No event
1: Event occurred

LDO4_PGB_EVT

wC

LDO4 PG Fault Event
0: No event
1: Event occurred

LDO3_PGB_EVT

wC

LDO3 PG Fault Event
0: No event
1: Event occurred

LDO2_PGB_EVT

wC

LDO2 PG Fault Event
0: No event
1: Event occurred

LDO1_PGB_EVT

wcC

LDO1 PG Fault Event
0: No event
1: Event occurred
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Address | Register Name | Bit Bit Name Default Type Description

VDDAUYV status

7 VDDAUV_STAT 0 RO | 0: VDDAUYV doesn't occur
1: VDDAUV occurs

BASE VREF status

0: BASE VREF doesn't
occur

1: BASE VREF occurs

6 VREF_STAT 0 RO

5:3 Reserved 000 RO

OTP2 detection status

0x13 BASE_STAT 2 OTP2 STAT 0 RO 0: Temperature is normal
- 1: Temperature is over

threshold

OTP1 detection status

0: Temperature is normal

1: Temperature is over

threshold

OTPO detection status

0: Temperature is normal

1: Temperature is over

threshold

LDOS8 overcurrent status

0: LDO OC doesn't occur

or LDO is disabled

1: LDO OC occurs

LDO7 overcurrent status

0: LDO OC doesn't occur

or LDO is disabled

1: LDO OC occurs

LDOG6 overcurrent status

0: LDO OC doesn't occur

or LDO is disabled

1: LDO OC occurs

LDOS5 overcurrent status

0: LDO OC doesn't occur

or LDO is disabled

1: LDO OC occurs

LDO4 overcurrent status

0: LDO OC doesn't occur

or LDO is disabled

1: LDO OC occurs

LDO3 overcurrent status

0: LDO OC doesn't occur

or LDO disabled

1: LDO OC occurs

LDO2 overcurrent status

0: LDO OC doesn't occur

or LDO is disabled

1: LDO OC occurs

LDO1 overcurrent status

0: LDO OC doesn't occur

or LDO is disabled

1: LDO OC occurs

1 OTP1_STAT 0 RO

0 OTPO_STAT 0 RO

7 LDO8_OC_STAT 0 RO

6 LDO7_OC_STAT 0 RO

5 LDO6_OC_STAT 0 RO

4 LDOS5_OC_STAT 0 RO

0x14 | LDO_OC_STAT

3 LDO4_OC_STAT 0 RO

2 LDO3_OC_STAT 0 RO

1 LDO2_OC_STAT 0 RO

0 LDO1_OC_STAT 0 RO
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Address | Register Name | Bit Bit Name Default Type Description
LDO8 power good fault
status

7 LDO8_PGB_STAT 0 RO |[0:LDO PGB doesn't

occur or LDO is disabled
1: LDO PGB occurs
LDO7 power good fault
status

6 LDO7_PGB_STAT 0 RO | 0:LDO PGB doesn't
occur or LDO is disabled
1: LDO PGB occurs
LDOG6 power good fault
status

5 LDO6_PGB_STAT 0 RO | 0: LDO PGB doesn't
occur or LDO is disabled
1: LDO PGB occurs
LDOS5 power good fault
status

4 LDO5 PGB_STAT 0 RO |0:LDO PGB doesn't
occur or LDO is disabled
1: LDO PGB occurs
LDO4 power good fault
status

3 LDO4 PGB_STAT 0 RO |0:LDO PGB doesn't
occur or LDO is disabled
1: LDO PGB occurs
LDO3 power good fault
status

2 LDO3 PGB_STAT 0 RO |0:LDO PGB doesn't
occur or LDO is disabled
1: LDO PGB occurs
LDO2 power good fault
status

1 LDO2 PGB_STAT 0 RO |0:LDO PGB doesn't
occur or LDO is disabled
1: LDO PGB occurs
LDO1 power good fault
status

0 LDO1_PGB_STAT 0 RO |0:LDO PGB doesn't
occur or LDO is disabled
1: LDO PGB occurs

0x15 | LDO_PG_STAT
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Address | Register Name | Bit Bit Name Default Type Description

VDDAUV mask

0: Interrupt is not masked
(default)

1: Interrupt is masked
BASE VREF mask

0: Interrupt is not masked
1: Interrupt is masked
(default)

7 VDDAUV_MASK 0 RW

6 VREF_MASK 1 RW

5:3 Reserved 111 RW

OTP2 mask

0x16 BASE_MASK 2 OTP2 MASK y RW 0 Interrupt !s not masked
- 1: Interrupt is masked

(default)

OTP1 mask

0: Interrupt is not masked

1: Interrupt is masked

(default)

OTPO mask

0: Interrupt is not masked

1: Interrupt is masked

(default)

1 OTP1_MASK 1 RW

0 OTPO_MASK 1 RW
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Address

Register Name

Bit

Bit Name

Default

Type

Description

0x17

LDO8_OC_MASK

RW

LDOS8 overcurrent mask
0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO7_OC_MASK

RW

LDOY overcurrent mask
0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO6_OC_MASK

RW

LDOG6 overcurrent mask
0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO_OC_MASK

LDO5_OC_MASK

RW

LDOS5 overcurrent mask
0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO4_OC_MASK

RW

LDO4 overcurrent mask
0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO3_OC_MASK

RW

LDO3 overcurrent mask
0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO2_OC_MASK

RW

LDO2 overcurrent mask
0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO1_OC_MASK

RW

LDO1 overcurrent mask
0: Interrupt is not masked
1: Interrupt is masked
(default)
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Address | Register Name | Bit Bit Name Default Type Description

LDO8 PG Fault Mask

0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO7 PG Fault Mask

0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO6 PG Fault Mask

0: Interrupt is not masked
1: Interrupt is masked
(default)

LDOS5 PG Fault Mask

0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO4 PG Fault Mask

0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO3 PG Fault Mask

0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO2 PG Fault Mask

0: Interrupt is not masked
1: Interrupt is masked
(default)

LDO1 PG Fault Mask

0: Interrupt is not masked
1: Interrupt is masked
(default)

Anyone of LDO OC state,
shut down all LDO
channels

7 LDO_OC_SHDN_ALL 0 RW | 0: LDO OC only shut
down itself (default)

1: LDO OC shut down all
channels

0x19 LDO SHDN Anyone of LDO PGB

B state, shut down all LDO
channels

6 LDO_PGB_SHDN_ALL 0 RW | 0: LDO PGB only shut
down itself (default)

1: LDO PGB shut down
all channels

7 LDO8_PGB_MASK 1 RW

6 LDO7_PGB_MASK 1 RW

5 LDO6_PGB_MASK 1 RW

4 LDO5_PGB_MASK 1 RW

0x18 |LDO_PG_MASK

3 LDO4_PGB_MASK 1 RW

2 LDO3_PGB_MASK 1 RW

1 LDO2_PGB_MASK 1 RW

0 LDO1_PGB_MASK 1 RW

5.0 Reserved 000000 RW
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Address | Register Name | Bit Bit Name Default Type Description

LDO8 enable control

0: No function

1: Enable LDO, and then
clear this bit to '0’

LDO7 enable control

0: No function

1: Enable LDO, and then
clear this bit to '0’

LDOG6 enable control

0: No function

1: Enable LDO, and then
clear this bit to '0’

LDOS5 enable control

0: No function

1: Enable LDO, and then
clear this bit to '0’

LDO4 Enable Control

0: No function

1: Enable LDO, and then
clear this bit to '0'

LDO3 enable control

0: No function

1: Enable LDO, and then
clear this bit to '0'

LDO2 enable control

0: No function

1: Enable LDO, and then
clear this bit to '0'

LDO1 enable control

0: No function

1: Enable LDO, and then
clear this bit to '0'

7 LDO8_ON 0 wC

6 LDO7_ON 0 wC

5 LDO6_ON 0 wC

4 LDO5_ON 0 wC

Ox1A LDO_ON

3 LDO4_ON 0 wC

2 LDO3_ON 0 wC

1 LDO2_ON 0 wC

0 LDO1_ON 0 wC
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Address | Register Name | Bit Bit Name Default Type Description

LDO8 disable control

0: No function

1: Disable LDO, and then
clear this bit to '0’

LDOY7 disable control

0: No function

1: Disable LDO, and then
clear this bit to '0’

LDOG6 disable control

0: No function

1: Disable LDO, and then
clear this bit to '0’

LDOS5 disable control

0: No function

1: Disable LDO, and then
clear this bit to '0’

LDO4 disable control

0: No function

1: Disable LDO, and then
clear this bit to '0'

LDO3 disable control

0: No function

1: Disable LDO, and then
clear this bit to '0'

LDO2 disable control

0: No function

1: Disable LDO, and then
clear this bit to '0'

LDO1 disable control

0: No function

1: Disable LDO, and then
clear this bit to '0'

7 LDO8_OFF 0 wC

6 LDO7_OFF 0 wC

5 LDO6_OFF 0 wC

4 LDO5_OFF 0 wC

0x1B LDO_OFF

3 LDO4_OFF 0 wC

2 LDO3_OFF 0 wC

1 LDO2_OFF 0 wC

0 LDO1_OFF 0 wC
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Address | Register Name | Bit Bit Name Default Type Description

Enable control of LDO1
0: Disable (default)

1: Enable

Note: Cleared by
VDDAUV/OT/OC/PGB
event

7 LDO1_EN 0 RwC

6 Reserved 0 RW
Reserved 1 RW
Reserved 1 RW

0x20 LDO1 CTRLA1 LDO1 soft-start count
- down

00: 1ms (default)

01: 2ms

10: 4ms

11: 8ms

Soft-start time of LDO1
control

00: Oms (Sync)

01: 1ms (default)

10: 2ms

11: 4ms

LDO1 VOUT selection
000: 1.8V (default)
001: 2.5V

010: 2.7V

75 LDO1_VOSEL 000 RwW [011: 2.8V

0x21 LDO1_CTRL2 100: 2.9V

101: 3.0V

110: 3.1V

111: 3.2V

3:2 LDO1_STCD_TD 00 RW

1:0 LDO1_STBTD 01 RW

4:0 Reserved 00000 RW
7 Reserved 0 RW

Enable control of OCFB
function

0: Disable

1: Enable (default)
Deglitch time of OCFB
00: 10us

54 LDO1_OCFB_TD 10 RW |01:15us

0x22 LDO1_CTRL3 10: 60us (default)

11: 100ps

6 LDO1_OCFB_EN 1 RW

3 Reserved 0 RW

Enable control of LDO1
Output Discharge

0: Disable

1: Enable (default)

2 LDO1_NDIS_EN 1 RW

1:0 Reserved 00 RW
0x23 LDO1_CTRL4 7:0 Reserved 00000000 RwW
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Address | Register Name | Bit Bit Name Default Type Description

Enable control of LDO2
0: Disable (default)

1: Enable

Note: Cleared by
VDDAUV/OT/OC/PGB
event

7 LDO2_EN 0 RwC

6 Reserved 0 RW
Reserved 1 RW
Reserved 1 RW

0x24 LDO2 CTRL1 LDO2 soft-start count
- down

00: 1ms (default)

01: 2ms

10: 4ms

11: 8ms

Soft-start time of LDO2
control

00: Oms (Sync)

01: 1ms (default)

10: 2ms

11: 4ms

LDO2 VOUT selection
000: 1.8V

001: 2.5V

010: 2.7V

75 LDO2_VOSEL 011 RW | 011: 2.8V (default)
0x25 LDO2_CTRL2 100: 2.9V

101: 3.0V

110: 3.1V

111: 3.2V

3:2 LDO2_STCD_TD 00 RW

1:0 LDO2_STBTD 01 RW

4:0 Reserved 00000 RW
7 Reserved 0 RW

Enable control of OCFB
function

0: Disable

1: Enable (default)
Deglitch time of OCFB
00: 10us

54 LDO2_OCFB_TD 10 RW |01:15us

0x26 LDO2_CTRL3 10: 60us (default)

11: 100ps

6 LDO2_OCFB_EN 1 RW

3 Reserved 0 RW

Enable control of LDO2
Output Discharge

0: Disable

1: Enable (default)

2 LDO2_NDIS_EN 1 RW

1:0 Reserved 00 RW
0x27 LDO2 _CTRL4 7:0 Reserved 00000000 RwW
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Address | Register Name | Bit Bit Name Default Type Description

Enable control of LDO3
0: Disable (default)

1: Enable

Note: Cleared by
VDDAUV/OT/OC/PGB
event

7 LDO3_EN 0 RwC

6 Reserved 0 RW
Reserved 1 RW
Reserved 1 RW

0x28 LDO3 CTRL1 LDO3 soft-start count
- down

00: 1ms (default)

01: 2ms

10: 4ms

11: 8ms

Soft-start time of LDO3
control

00: Oms (Sync)

01: 1ms (default)

10: 2ms

11: 4ms

LDO3 VOUT selection
000: 1.7V

001: 1.8V

010: 1.9V

75 LDO3 VOSEL 101 RW [011: 2.5V

0x29 LDO3_CTRL2 100: 2.7V

101: 2.8V (default)
110: 2.9V

111: 3.0V

3:2 LDO3_STCD_TD 00 RW

1:0 LDO3_STBTD 01 RW

4:0 Reserved 00000 RW
7 Reserved 0 RW

Enable control of OCFB
function

0: Disable

1: Enable (default)
Deglitch time of OCFB
00: 10us

54 LDO3 _OCFB_TD 10 RW |01:15us

0x2A LDO3_CTRL3 10: 60us (default)

11: 100ps

6 LDO3_OCFB_EN 1 RW

3 Reserved 0 RW

Enable control of LDO3
Output Discharge

0: Disable

1: Enable (default)

2 LDO3_NDIS_EN 1 RW

1:0 Reserved 00 RW
0x2B LDO3_CTRL4 7:0 Reserved 00000000 RwW
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Address | Register Name | Bit Bit Name Default Type Description
Enable control of LDO4
0: Disable (default)
1: Enable
/ LDO4_EN 0 RWC Note: Cleared by
VDDAUV/OT/OC/PGB
event
6 Reserved 0 RW
Reserved 1 RW
Reserved 1 RW
0x2C LDO4 CTRL1 LDO4 soft-start count
- down
3:2 LDO4 STCD_TD 00 rw |00: 1ms (default)
- - 01:2ms
10: 4ms
11: 8ms
Soft-start time of LDO4
control
. 00: Oms (Sync)
1:0 LDO4 _STBTD 01 RwW 01: 1ms (default)
10: 2ms
11: 4ms
LDO4 VOUT selection
000: 1.7V
001: 1.8V
010: 1.9V
7:5 LDO4 VOSEL 101 RW |011: 2.5V
0x2D LDO4 _CTRL2 100: 2.7V
101: 2.8V (default)
110: 2.9V
111: 3.0V
4:0 Reserved 00000 RW
7 Reserved 0 RW
Enable control of OCFB
function
6 LDO4 OCFB_EN 1 RW 0- Disable
1: Enable (default)
Deglitch time of OCFB
00: 10us
5:4 LDO4_OCFB_TD 10 RW | 01: 15us
0x2E LDO4_CTRL3 10: 60us (default)
11: 100us
3 Reserved 0 RW
Enable control of LDO4
2 LDO4_NDIS_EN 1 Rw | Output discharge
- - 0: Disable
1: Enable (default)
1:0 Reserved 00 RW
Ox2F LDO4_CTRL4 7:0 Reserved 00000000 RwW
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Address | Register Name | Bit Bit Name Default Type Description

Enable control of LDO5
0: Disable (default)

1: Enable

Note: Cleared by
VDDAUV/OT/OC/PGB
event

7 LDO5_EN 0 RwC

6 Reserved 0 RW
Reserved 1 RW
Reserved 1 RW

0x30 LDO5 CTRL1 LDOS5 soft-start count
- down

00: 1ms (default)

01: 2ms

10: 4ms

11: 8ms

Soft-start time of LDO5
control

00: Oms (Sync)

01: 1ms (default)

10: 2ms

11: 4ms

LDO5 VOUT selection
000: 1.7V

001: 1.8V

010: 1.9V

75 LDO5 VOSEL 101 RW [011: 2.5V

0x31 LDO5_CTRL2 100: 2.7V

101: 2.8V (default)
110: 2.9V

111: 3.0V

3:2 LDO5_STCD_TD 00 RW

1:0 LDO5_STBTD 01 RW

4:0 Reserved 00000 RW
7 Reserved 0 RW

Enable control of OCFB
function

0: Disable

1: Enable (default)
Deglitch time of OCFB
00: 10us

54 LDO5 OCFB_TD 10 RW |01:15us

0x32 LDO5_CTRL3 10: 60us (default)

11: 100ps

6 LDO5_OCFB_EN 1 RW

3 Reserved 0 RW

Enable control of LDO5
Output Discharge

0: Disable

1: Enable (default)

2 LDO5_NDIS_EN 1 RW

1:0 Reserved 00 RW
0x33 LDO5 CTRL4 7:0 Reserved 00000000 RwW
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Address | Register Name | Bit Bit Name Default Type Description

Enable control of LDO6
0: Disable (default)

1: Enable

Note: Cleared by
VDDAUV/OT/OC/PGB
event

7 LDO6_EN 0 RwC

6 Reserved 0 RW
Reserved 1 RW
Reserved 1 RW

0x34 LDO6 CTRL1 LDOG6 soft-start count
- down

00: 1ms (default)

01: 2ms

10: 4ms

11: 8ms

Soft-start time of LDO6
control

00: Oms (Sync)

01: 1ms (default)

10: 2ms

11: 4ms

LDO6 VOUT selection
000: 1.7V

001: 1.8V

010: 1.9V

75 LDO6_VOSEL 101 RW [011: 2.5V

0x35 LDO6_CTRL2 100: 2.7V

101: 2.8V (default)
110: 2.9V

111: 3.0V

3:2 LDO6_STCD_TD 00 RW

1:0 LDO6_STBTD 01 RW

4:0 Reserved 00000 RW
7 Reserved 0 RW

Enable control of OCFB
function

0: Disable

1: Enable (default)
Deglitch time of OCFB
00: 10us

54 LDO6_OCFB_TD 10 RW |01:15us

0x36 LDO6_CTRL3 10: 60us (default)

11: 100ps

6 LDO6_OCFB_EN 1 RW

3 Reserved 0 RW

Enable control of LDO6
Output Discharge

0: Disable

1: Enable (default)

2 LDO6_NDIS_EN 1 RW

1:0 Reserved 00 RW
0x37 LDO6_CTRL4 7:0 Reserved 00000000 RwW
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Address | Register Name | Bit Bit Name Default Type Description
Enable control of LDO7
0: Disable (default)
1: Enable
/ LDO7_EN 0 RWC Note: Cleared by
VDDAUV/OT/OC/PGB
event
6 Reserved 0 RW
Reserved 1 RW
Reserved 1 RW
0x38 LDO7 CTRL1 LDO7 soft-start count
- down
3:2 LDO7_STCD_TD 00 rw |00: 1ms (default)
- - 01:2ms
10: 4ms
11: 8ms
Soft-start time of LDO7
control
. 00: Oms (Sync)
1:0 LDO7_STBTD 01 RwW 01: 1ms (default)
10: 2ms
11: 4ms
LDO7 VOUT selection
000: 0.90V
001: 0.95V
010: 1.00V
7:5 LDO7_VOSEL 100 RwW |011: 1.05V
0x39 | LDO7_CTRL2 100: 1.10V (default)
101: 1.15V
110: 1.20V
111: 1.80V
4:0 Reserved 00000 RW
7 Reserved 0 RW
Enable control of OCFB
function
6 LDO7_OCFB_EN 1 RW 0- Disable
1: Enable (default)
Deglitch time of OCFB
00: 10us
5:4 LDO7_OCFB_TD 10 RW | 01: 15us
0x3A LDO7_CTRL3 10: 60us (default)
11: 100us
3 Reserved 0 RW
Enable control of LDO7
2 LDO7_NDIS_EN 1 Ry | Qutput Discharge
- - 0: Disable
1: Enable (default)
1:0 Reserved 00 RW
0x3B LDO7_CTRL4 7:0 Reserved 00000000 RwW
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Address | Register Name | Bit Bit Name Default Type Description

Enable control of LDO8
0: Disable (default)

1: Enable

Note: Cleared by
VDDAUV/OT/OC/PGB
event

7 LDO8_EN 0 RwC

6 Reserved 0 RW
Reserved 1 RW
Reserved 1 RW

0x3C LDO8 CTRL1 LDO8 soft-start count
- down

00: 1ms (default)

01: 2ms

10: 4ms

11: 8ms

Soft-start time of LDO8
control

00: Oms (Sync)

01: 1ms (default)

10: 2ms

11: 4ms

LDO8 VOUT selection
000: 0.855V

001: 0.9V

010: 0.95V

75 LDO8 VOSEL 100 RwW [011: 1V

0x3D | LDO8_CTRL2 100: 1.04V (default)
101: 1.09V

110: 1.14V
111:1.71V

3:2 LDO8_STCD_TD 00 RW

1:0 LDO8_STBTD 01 RW

4:0 Reserved 00000 RW
7 Reserved 0 RW

Enable control of OCFB
function

0: Disable

1: Enable (default)
Deglitch time of OCFB
00: 10us

54 LDO8 OCFB_TD 10 RW |01:15us

0x3E LDO8_CTRL3 10: 60us (default)

11: 100ps

6 LDO8_OCFB_EN 1 RW

3 Reserved 0 RW

Enable control of LDO8
Output Discharge

0: Disable

1: Enable (default)

2 LDO8_NDIS_EN 1 RW

1:0 Reserved 00 RW
0x3F LDO8 CTRL4 7:0 Reserved 00000000 RwW
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18 Outline Dimension

RT5133B

D Y Sy
i SPDDD|-
F@@@@@e
0 | DDDD D¢
L@@@@@D*
2 @@@@HE;
ol

Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 0.500 0.600 0.020 0.024
A1 0.140 0.200 0.006 0.008
0.210 0.270 0.008 0.011
E 1.800 1.880 0.071 0.074
E1 1.400 0.055
D 1.800 1.880 0.071 0.074
D1 1.400 0.055
e 0.350 0.014

WL-CSP1.84x1.84-25(BSC) Package
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19 Footprint Information

It

A

S L
e e

SMD

A

— -l

B el

Number of Footprint Dimension (mm)
Package Pi Type Tolerance
in e A B
NSMD 0.220 0.320
WL-CSP1.84x1.84-25(BSC) 25 0.350 +0.025
SMD 0.250 0.220
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20 Packing Information

20.1 Tape and Reel Data
et P —=] PIN 1 / \
P \ f e \ L
— - . - f | 'f e 11 | -
/0|0 0|0 O O\NO O Al & ) B
I\ P 5 |II '|. . X ) Vi I||
) ‘ M | ‘ Y ) /1
,- al L
- - -
Feed Direction > - e -
arrier Tape
END Round Sprocket Holes START
R R R R R A R o s
r [ r
suianinubantaananiing
-»@—f 4= —+ ax—i J‘-f.» T'Lejt ;
i
L..L_J I__L..u I__L_J .L I._L_a L.J,.J
Trailer Leader
~—160 mm minimum, —=~—Components ——+=——=600 mm Minimum, ——-
i Pocket | Reel Size (A) , :
Package Type | 12Pe 528 | pitch (P) Units per | Trailer | Leader | Reel Width (W2)
9 yp (W1) (mm) (mm) (mm) (in) Reel (mm) (mm) Min./Max. (mm)
WL-CSP
1 84x1 84 8 4 180 7 3,000 160 600 8.4/9.9
F 4 H
C, D and K are determined by component
D B oo 0 bl dle b oo
/ size. The clearance between the components
. } and the cavity is as follows:
W1 C £y Fain Pl P O
[ Lo (] (] )
‘ - For 8mm carrier tape: 0.5mm max.
Fi |
5 K
Tape WA1 P B F aJ K H
Size Max. Min. | Max. Min. Max. Min. | Max. Min. Max. Min. Max. Max.
8mm 8.3mm [3.9mm|4.1mm|1.65mm|1.85mm|3.9mm|4.1mm| 1.5mm | 1.6mm | 0.7mm | 0.8mm | 0.6mm
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20.2 Tape and Reel Packing

Step Photo/Description Step Photo/Description
i o A3 4 Y-
» ® : -
_, N
AU DN
1 4 = = ,
-,
Reel 77 12 inner boxes per outer box
2 5
Packing by Anti-Static Bag Outer box Carton A
YIATN (o
§ET %
ks R
3 3 6
3 reels per inner box Box A
Contai
ontainer Reel Box Carton
Package
Size Units Iltem Reels Units ltem Boxes Unit
WL-CSP . 2 000 Box A 3 9,000 Carton A 12 108,000
1.84x1.84 ’ Box E 1 3,000 For Combined or Partial Reel.
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20.3 Packing Material Anti-ESD Property

Su_rface Aluminum Bag Reel Cover tape T Tube Protection
Resistance tape Band
Q/cm? 10% to 10" 104to 10" | 10*to 10" | 10*to 10" | 10*to 10™ 10% to 10"

Richtek Technology Corporation

14F, No. 8, Taiyuan 1st St., Zhubei City,

Hsinchu County 302082, Taiwan (R.O.C.)

Tel: 886-3-5526-789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and

reliable. However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which
may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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21 Datasheet Revision History

Version

Date

Description

00

2026/8/27

First Edition
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