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SGMICRO

SGM70276
Camera PMIC
with 4-Channel Output

GENERAL DESCRIPTION

The SGM70276 is a highly-integrated ultra-compact
power management device. It incorporates three Buck
converters and a high PSRR low-dropout (LDO)
regulator. Every Buck converter operates in a forced
fixed-frequency PWM mode. The high-voltage Buck
converter operates in an input voltage range from 4V to
18.5V. And the two low-voltage Buck converters
operate in an input voltage range from 2.7V to 5V.

The SGM70276 is available in a Green TQFN-3x3-16L
package.

APPLICATIONS

Front View Camera Modules (FVC)

Rear View Camera Modules (RVC)
Surround View Camera Modules (SVC)
Driver Monitor Camera Modules (DMS)
Occupant Monitoring System (OMS)
Camera Monitor System (CMS)

Power over Coax (POC) Camera Modules

FEATURES

HVBuck1

*

*

*

Input Voltage Range: 4V to 18.5V
2.7V to 5V Output Voltage Range
Output Current up to 1.5A

LVBuck2

*

*

*

Input Voltage Range: 2.7V to 5V

Fixed Output Voltage Versions: 0.75V to 1.5V with
50mV/Step

Output Current up to 2A

LVBuck3

*

*

*

Input Voltage Range: 2.7V to 5V

Fixed Output Voltage Versions: 1.7V to 1.9V with
100mV/Step

Output Current up to 750mA

Low Dropout Regulator (LDO)

*

*

*

Input Voltage Range: 2.7V to 5V

Output Current up to 300mA

10 Flexible Output Voltage Settings via External
Resistor

High PSRR:

72dB at 1kHz

60dB at 100kHz

39dB at 1MHz

Three Buck Converters:

*

*

*

Peak Current Mode PWM Operation

Fixed 2.1MHz Switching Frequency

Integrated Phase Shift and Frequency Dithering for
EMI Suppression

Pins Related to LVBuck2/LVBuck3 Allowable
Floating if Channel Unused

10 Configurable Power Sequences via SEQ Pin
SEQOUT for External Power IC Sequence Control
(SGM70276A)

PG for Power Status Indication (SGM70276B)
-40°C to +125°C Operating Temperature Range
Available in a Green TQFN-3x3-16L Package
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Camera PMIC

SGM70276 with 4-Channel Output
PACKAGE/ORDERING INFORMATION
MODEL PACKAGE TEfn':,EE‘gifSRE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
SGM70276A-CB | TQFN-3x3-16L | -40°C to +125°C | SGM70276A-CBXTQ16G/TR )2(’;(';&?( Tape and Reel, 4000
SGM70276B-CB | TQFN-3x3-16L | -40°C to +125°C | SGM70276B-CBXTQ16G/TR )2(’;(?&‘3( Tape and Reel, 4000
SGM70276A-HB | TQFN-3x3-16L | -40°C to +125°C | SGM70276A-HBXTQ16G/TR )2&';&2 Tape and Reel, 4000
SGM70276B-HB | TQFN-3x3-16L | -40°C to +125°C | SGM70276B-HBXTQ16G/TR )f)‘ggg( Tape and Reel, 4000
SGM70276A-JB | TQFN-3x3-16L | -40°C to +125°C | SGM70276A-JBXTQ16G/TR )2(’;&;?( Tape and Reel, 4000
SGM70276B-JB | TQFN-3x3-16L | -40°C to +125°C | SGM70276B-JBXTQ16G/TR )2(%’&3 Tape and Reel, 4000

NOTE: For more models not listed above, please contact your local SGMICRO sales representatives.

MARKING INFORMATION

NOTE: XXXXX = Date Code, Trace Code and Vendor Code.
XX XXX

Vendor Code

Trace Code
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

DEVICE NAMING DESCRIPTION

SGM70276 x — x X

L LVBuck3 Output Voltage

LVBuck2 Output Voltage

Pin Map Type Options

Pin Map Type Options
A B
SEQOUT Pin Type PG Pin Type
LVBuck2 Output Voltage (V)
A B Cc D E F G H N J K L M P R S
0.75 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15 1.2 1.25 1.3 1.35 1.4 1.45 1.5
LVBuck3 Output Voltage (V)
A B (o
1.7 1.8 1.9
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Camera PMIC
with 4-Channel Output

SGM70276

ABSOLUTE MAXIMUM RATINGS

VINHO GND ..o -0.3V to 24V
SW 0 GND oo -0.3V to 24V
BOOT 10 GND....oooceooeeereerroern -0.3V to SW + 5V
BOOT 10 SW1 ..ooooeoeooeeeooeesoees e -0.3V to 5V

VOUT2, PVD23, VOUT3, SEQ, RSET, LDOOUT, LDOIN, FB1,
PVCC, SEQOUT (SGM70276A), PG (SGM70276B) to GND

.......................................................................... -0.3Vt0 6.5V
SW2, SW310 GND ......coeeiiiiiiiiiieiiee e -0.3Vt0 6.5V
Package Thermal Resistance
TQFN-3%3-16L, ByA-.veeiveeriiieiieeiiieriee e 39.1°C/W
TQFN-3X3-16L, BUB...veeeveeeieiiiee e 13°C/W
TQFN-3X3-16L, B4C (TOP)-+evveerrreerurierreeririesieeninens 39.2°C/W
TQFN-3%3-16L, BJC (BOT)-+vevreeereerreerirrerirerinieerirenans 5.2°C/W
Lead Temperature (Soldering, 10 s€C.) ...ccvvvveveeeennnnns +260°C
Junction Temperature..........cccccccoevevvieieeeee e +150°C
Storage Temperature Range........................ -65°C to +150°C
ESD Susceptibility @
HBM. ..ot +4000V
CDM e +1000V
NOTES:

1. For human body model (HBM), all pins comply with
ANSI/ESDA/JEDEC JS-001 specifications.
2. For charged device model (CDM), all pins comply with
ANSI/ESDA/JEDEC JS-002 specifications.

RECOMMENDED OPERATING CONDITIONS
Supply Voltage, VIN.....cceceeiiiiiieceiieec e 4V to 18.5V
Supply Voltage, va[)23, VLDOIN ............................... 2.7V to 5V
Operating Ambient Temperature Range...... -40°C to +125°C

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions sectionis not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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SGM70276

Camera PMIC
with 4-Channel Output

PIN CONFIGURATIONS

SGM70276A (TOP VIEW)

SGM70276B (TOP VIEW)

5 5
g8 5 8 g8 5 3
2B 2 9 9 £ £ 39 8
® i 15l 4l 13 ® 6 15 i4 13
AGND[ 1} 7 | 12 | RSET AGND| 1§ ©ii12[RsET
VIN| 2 | { 11 | SEQOUT VIN| 271 T Pe
"""" PGND A PGND P
STIER {10 [ sEQ swi| 37} | 10| SEQ
BOOT| 4 i | {9 | vouTs BOOT| 4} {9 | vouTs
5{ ie} (7] i8 5l il 171 18]
N N‘ ‘(‘0. ‘cV) IN. IN. '00. Ic").
5583 5583
9 o = o
TQFN-3x3-16L TQFN-3%3-16L
PIN NAME TYPE FUNCTION
1 AGND P Analog Ground.
2 VIN = HVBuck1 Supply Input. Place a 4.7uF ceramic capacitor from VIN pin to GND close to the
device.
3 SWi1 P HVBuck1 Switch Node.
4 BOOT P BOOTCAP Pin for HVBuck1. Connect a 0.1uF bootstrap capacitor from this pin to SW1.
5 VOUT2 Al LVBuck2 Output Voltage Feedback Input.
6 Sw2 P LVBuck2 Switch Node.
LVBuck2 and LVBuck3 Input Voltage. Place a 4.7uF ceramic capacitor from PVD23 pin to
7 PVD23 P -
GND as close as possible.
8 SW3 P LVBuck3 Switch Node.
9 VOUT3 Al LVBuck3 Output Voltage Feedback Input.
10 SEQ AlO | Power-On Sequence Selection.
11 SEQOUT AO Sequence Control Output Pin (SGM70276A). SEQOUT output is open-drain.
PG AO Power Good Indication Pin for All Channels (SGM70276B). PG output is open-drain.
12 RSET AlIO | Output Voltage Selection for LDO.
13 LDOOUT P LDO Output. Place a 2.2uF ceramic capacitor as close as possible for a better LDO
performance.
LDO Input Voltage. Place a 2.2uF ceramic capacitor from LDOIN pin to GND as close as
14 LDOIN P .
possible.
15 PVCC P Internal Reference Voltage. Place a 1uF ceramic capacitor from PVCC pin to GND.
16 FB1 Al HVBuck1 Feedback.
Exposed PGND = Device Thermal Pad and PGND Connection. Must be connected to main ground plane for
Pad proper operation.
NOTES:

1. P = power, AlO = analog input/output, Al = analog input, AO = analog output.
2. A larger capacitor will make impact on the soft-start time of LDO. It should be calculated cautiously.
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Camera PMIC
SGM70276 with 4-Channel Output

ELECTRICAL CHARACTERISTICS

(Ty =-40°C to +125°C, Vin = 6V, Vout_Hv1 = 3.6V, Vout Lv2 = 1.1V, Vour 1v3 = 1.8V, Vour Lpo = 3.3V, typical values are measured at
T, = +25°C, unless otherwise specified.)

PARAMETER | symBoL | CONDITIONS | mIN | TYP | mAX | UNITS
System
Under-Voltage Lockout Threshold Vimon Vin rioing 39 38 Al v

Vuvio L Vi falling 31 3.3 35 \Y
Input Over-Voltage Protection Vin_ovp 18.6 20 215 \Y
CH1 HVBuck1
Input Voltage Range Vin 4 18.5 \%
Buck mode operation. Switching frequency,
Output Voltage Range Vour hv1 minimum on-time and minimum off-time need 2.7 5 \%
to be considered.

Output Feedback Voltage Accuracy Ves1 0.784 0.8 0.816 \%
Switching Frequency fsw_Hv1 1.89 21 2.31 MHz
Spread-Spectrum Range SS v 6 %
Switching Minimum On-Time toN_MIN_HV1 85 ns
Switching Minimum Off-Time toFE MIN_HV1 70 ns
High-side MOSFET On-Resistance Row 5. v+ (F.E?;TES./#'S gisr;i:gafi‘r’]\gbﬂg & wire resistance) 9 | 190 | 325 | ma
Low-side MOSFET On-Resistance Ron 15 v+ ermocmcﬁr\g1e2it?n:gtiFr:§’gc?n%ir\]Nire resistance) 80 | 160 | 235 | mQ
Inductor Peak Current-Limit leL_pk_Hvi 2.3 2.8 3.3 A
Inductor Valley Current-Limit leL v hv 2 A
Negative Inductor Peak Current-Limit lcL NPK_HV1 1 1.5 2 A
Output Discharge Resistor Rois Hv1 130 220 310 Q
Output Under-Voltage Falling Threshold UVP F hv1 40 50 60 %
Output Feedback Over-Voltage OVP g wv1 | Rising threshold 112 %
CH2 LVBuck2 (Vin_pvp23 = 3.6V)
Input Voltage Range VN pvD23 2.7 5 \Y
Output Voltage Range Vour Lv2 0.75 1.5 \%
Output Voltage Accuracy Vour acc Lv2 -2 2 %
Switching Frequency fsw_Lv2 1.89 21 2.31 MHz
Spread-Spectrum Range SS v 6 %
Switching Minimum on-Time ton_ MIN_Lv2 85 ns

From PVD23 pin to SW2 pin

High-side MOSFET On-Resistance Ron_Hs_Lv2 (including estimated bondwires) 98 170 240 mQ
Low-side MOSFET On-Resistance Ron.Ls 1v2 (FIL%T; cﬁr\:gzezit?n::tgfb'\loag\mres) 45 | 74 | 102 | ma
Inductor Peak Current-Limit leL pk_Lv2 2.5 3.2 3.66 A
Inductor Valley Current-Limit leL v Lve 2.85 A
Negative Inductor Peak Current-Limit leL NP Lv2 1 1.9 2.8 A
Output Discharge Resistor Rois Lv2 4 7 11.5 Q
Output Under-Voltage UVP ¢ v |Falling threshold 40 50 60 %
Output Over-Voltage OVP rv2 |Rising threshold 120 %
OVP ¢ v2 | Falling threshold 111
Input Over-Voltage OVP n r1v2 |Rising threshold 5.35 5.8 6.25 \Y
Input Over-Voltage Hysteresis OVP N hys vz | Vin_pvpzs falling 420 mV
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Camera PMIC
SGM70276 with 4-Channel Output

ELECTRICAL CHARACTERISTICS (continued)

(Ty =-40°C to +125°C, Vin = 6V, Vout_Hv1 = 3.6V, Vout Lv2 = 1.1V, Vour 1v3 = 1.8V, Vour Lpo = 3.3V, typical values are measured at
T, = +25°C, unless otherwise specified.)

PARAMETER \ SYMBOL \ CONDITIONS \ MIN | TYP | MAX | UNITS
CH3 LVBuck3 (V|N_pv|323 = 36\/)

Input Voltage Range ViN_pvD23 2.7 5 \%
Output Voltage Range Vour Lva 1.7 1.9 \%
Output Voltage Accuracy Vour acc Lva -2 2 %
Switching Frequency fsw_Lva 1.89 21 2.31 MHz
Spread-Spectrum Range SS s 6 %
Switching Minimum On-Time ton miN_Lv3 85 ns
High-side MOSFET On-Resistance Ron s 1ve E;%E dFi’rYgDéstiﬂgtf S dF\J/\i/?res) 175 | 320 | 468 | mQ
Low-side MOSFET On-Resistance Ron Ls Lvs (Fi;‘émjr\fegit%gtzf&agﬂres) 74 | 136 | 196 mQ
Inductor Peak Current-Limit leL Pk Lva 1.1 1.6 2.2 A
Inductor Valley Current-Limit leL v Lva 1.3 A
Negative Inductor Peak Current-Limit leL NPk Lva 0.9 1.45 2 A
Output Discharge Resistor Rois Lva 4 6.5 11 Q
Output Under-Voltage UVP F 1vs Falling threshold 40 50 60 %
OVP & Lv3 Rising threshold 120
Output Over-Voltage — %
OVP F 1v3 Falling threshold 111
Input Over-Voltage OVP nruvs |Rising threshold 5.35 5.8 6.25 \Y
Input Over-Voltage Hysteresis OVP N hvs va | Vin_pvpzs falling 420 mV
CH4 LDO (Vin_Loo = 3.6V)
Input Voltage Range VN Lo 2.7 5 Y
Output Voltage Range Vour Loo Vour Lo setting via RSET 1.8 3.5 \%
Output Voltage Accuracy Vourt Acc Lo }QST_LFSO-!&L;:A_D@ Z(?O?nVA -2 2 %
Maximum Output Current lout max_LDo 300 mA
Dropout Voltage Voror 0100 | lour.too = 300mA o 200 mV
Virop 150100 | lour oo = 150mA 100
Output Current-Limit leL Lo 320 480 640 mA
Output Discharge Resistor Rois oo 54 77 110 Q
Output Under-Voltage UVP F 100 Falling threshold 30 40 50 %
Output Over-Voltage OVP R oo Rising threshold 124 %
OVP k 1po Falling threshold 109
Input Over-Voltage OVP n rioo |Rising threshold 5.35 5.8 6.25 \Y
Input Over-Voltage Hysteresis OVP N hvs oo | Vin oo falling 412 mV
NOTE:

1. Dropout voltage refers to the voltage variance between the input and output where the output voltage falls 100mV beneath its
standard level.
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Camera PMIC
SGM70276 with 4-Channel Output

ELECTRICAL CHARACTERISTICS (continued)

(Ty =-40°C to +125°C, Vin = 6V, Vout_Hv1 = 3.6V, Vout Lv2 = 1.1V, Vour 1v3 = 1.8V, Vour Lpo = 3.3V, typical values are measured at
T, = +25°C, unless otherwise specified.)

PARAMETER | svmBoL | CONDITIONS | MN | TP | mAX | UNITS
pvcc
Internal Regulator Output Voltage Vour pvec 4.235 | 4.485 | 4.735 V
Over-Current-Limit leL pvee 90 200 mA
SEQOUT (SGM70276A)
Output Low Voltage Current into SEQOUT pin equal to 2mA 200 mV
Input Leakage Current | eak_seqout 1.8V applied on SEQOUT pin 1 pA
Power Good (SGM70276B)
Pull-Down Voltage Vour L pe Current into PG pin equal to 2mA 200 mV
Input Leakage Current lLeak P 1.8V applied on PG pin 1 MA
Timing
1 0, 1 0,
tes 1yt Time from Vour nv1 0% rise to 90% of target 500 1000 | 1500
- value, no load
1 0, 1 0,
tes L2 Time from Vour Lv2 0% rise to 90% of target 500 1000 | 1500
- value, no load
) : = —— S
Soft-Start Time tes L3 Time from Vour Lvs 0% rise to 90% of target 500 1000 1500 us
- value, no load
Time from the previous turn on channel's
tss Lo output voltage reaching 90% of target value to| 200 600 1100
Vour Loo rise to 90% of target value.
PG Delay Time toLy P SGM70276B 9 12 15 ms

NOTE:

1. PVCC serves as the initial output voltage for the pre-regulator, exclusively for internal circuits. It's prohibited to load externally
on the PVCC pin.
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SGM70276

Camera PMIC
with 4-Channel Output

SYSTEM CHARACTERISTICS

(Ta=+25°C, Vin = 6V, Vout_nv1 = 3.6V, Vout_v2 = 1.1V, Vour_1vs = 1.8V, Vour_Loo = 3.3V, unless otherwise specified.)

PARAMETER | symBoL | CONDITIONS | MmN | TYP | mAX | UNITS
System
Over-Temperature Protection OTP 160 °C
Over-Temperature Protection Hysteresis OTP_H 20 °C
CH1 HVBuck1
Maximum Output Current lout MAX_Hv1 1.5 A
Load Regulation Vioap rec_nvi | lout Hvi = OA to 2A 0.025 Y%lA
Line Regulation Vune rec vt | Vin =5V 1o 18.5V, lour hvi = 2A 0.05 %
Load Transient Vioap TraN_Hvt | lout vt = 1T0mA to 500mA to 10mA, 1us -70 70 mV
Line Transient Vine e [N OV 80010 5% 100k, 60 60 | mv
Output Ripple Vriere Hvt | Peak to peak in one switching cycle 7 mVpp
CH2 LVBuck2 (V\y_pypz; = 3.6V)
Maximum Output Current lout mAx_Lv2 2 A
Load Regulation Vioap rec vz | lout Lv2 = OA to 1.5A 0.03 Y%IA
Line Regulation Vine rec vz | Vin_pvpes = 2.7V 1o 5V, lour vz = 1.5A 0.027 %
Load Transient Vioap_train_Lv2 | lout Lve = 10mA to 500mA to 10mA, 1us -50 50 mV
Line Transient VLINE_TRAIN_LV2 I\QS;P:(ZZB:j 3\4215&/ to 3V, 100us, -10 10 mV
Output Ripple Vrippe Lv2 | Peak to peak in one switching cycle 4 mVpp
CH3 LVBuck3 (Vin_pvp23 = 3.6V)
Maximum Output Current lout max Lva 750 mA
Load Regulation Vioap rec Lva | lour Lvs = OA to 750mA 0.02 Y%lA
Line Regulation Vine rRec_va | Vin_pvpzs = 2.7V t0 BV, lour vz = 750mA 0.065 %
Load Transient Vi0oap_train_Lv3 | lout Lva = 10mA to 300mA to 10mA, 1us -40 40 mV
Line Transient VLINE_TRAIN_LV3 ?QS;PLD323==1 8\423%%? ASV’ 100s, -15 15 mV
Output Ripple Vrippie v | Peak to peak in one switching cycle 6 mVpp
CH4 LDO (Vin_Loo = 3.6V)

f=1kHz 72
Power Supply Rejection Ratio PSRR 100 | lout oo = 100mA, Vour = 3.3V f = 100kHz 60 dB
f=1MHz 39

Output Noise Voltage NOISE po | lout Lpo = 100mA, f = 100Hz to 100kHz 71 pv
Load Transient Vioap_ TraIN Do | lout Loo = 1T0mMA to 200mA to 10mA, 1us -10 10 mV
Line Transient VUINE_TRAIN_LDO z:/c')NﬁaDigosr:‘eﬁ)OGS s(,)To\:; tDDoO= qor;x/gégﬁ)xt -5 5 mV
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Camera PMIC
SGM70276 with 4-Channel Output

SYSTEM CHARACTERISTICS (continued)

(Ta=+25°C, Vin = 6V, Vout_nv1 = 3.6V, Vout_v2 = 1.1V, Vour_1vs = 1.8V, Vour_Loo = 3.3V, unless otherwise specified.)

PARAMETER | symBoL | CONDITIONS | MmN | TYP | mAX | UNITS
Component Requirement m
Cin_Hv1 1.5 47 10
Effective Input Capacitance Cin_pvD23 1.5 4.7 10 uF
Cin_Loo 0.7 2.2 4
Cout Hvi 3.3 10 14
Effective Output Capacitance Cour.ve 45 10 b uF
Cout Lva 45 10 14
Court oo 0.7 2.2 4
L 1 1.5
Output Inductance Livz 0.68 1 1.2 uH
Livs 0.68 1 1.2
Effective Boot Capacitance Cegoot 0.07 0.1 0.13 uF
Effective PVCC Capacitance Cevce 0.3 1 1.4 uF

NOTE:
1. The device is not guaranteed to function outside its operating conditions.
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SGM70276

Camera PMIC
with 4-Channel Output

TYPICAL APPLICATION CIRCUITS

L4
1.5puH
Vin o . VIN SWi1 * * O Vout hvi
4Vt 185V L Cy Llc Lc, 3.6V/1.5A
I4.7pF :|'0.1pF L 10uF
= PVCC BOOT -
C2 R1
1uF 13.7kQ
AGND FB1 % RW
-4 2
T 3.92kQ
vV LDOIN LDOOUT * oVour Loo
our_tv1 Te i Co 3.3V/300mA
; 2.2uF SGM70276A L 2.2pF
’ PVD23
s VOUT2 -
T 4mnF 1pH
Vseaout © *— SEQOUT sw2 —"™" T Co OVour Lv2
Rs T 10uF 1.1V/2A
10kQ2 SEQ VOUT3 =
Vour Lvs R, @) Ls
330k RSET SW3 / 1’ “' H' V
1 4 O Vour Lv3
RO Lg 1.8V/750mA
p T 10uF
0Q PGND =
Figure 1. SGM70276A Typical Application Circuit
L1
1.5uH
Vin 0 * VIN SWi1 A oV
4V 1o 18.5V L L Lc, 3.6V/1.5A
LanF I 0.1uF  J10uF
ram PVCC BOOT N
C, R
TuF 13.7k0
P AGND FB1 W
= éRZ
v A 3.92kQ
OUT_HV1 O T Cs LDOIN LDOOUT E c o Vout Loo
Toor SGM70276B T 25F 3.3V/300mA
’ PVD23 VOUT2 -
—T— Cs I—2
Lanr 1uH
Vpe © = . PG swW2 —"—" Ad Co O Vour Lv2
5 1.1V/I2A
10kQ % L 10uF
Vourt Lv3 SEQ VOUT3
R,® Ls
330KkQ RSET SW3 rlﬂjﬂ vV,
L 4 O Vour Lv3
R, % G 1.8V/750mA
00 T 10uF

PGND
Il

Figure 2. SGM70276B Typical Application Circuit

NOTES:

1. The resistor is adjustable for different LDO output voltages.
2. The resistor is adjustable for different power-on sequences.
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SGM70276

Camera PMIC
with 4-Channel Output

FUNCTIONAL BLOCK DIAGRAMS

VIN H]

| [Be)[om POR & UVLO PvCC
VREF & OTP 1 SEQ
PVCC Regulator Sequence &
VLDO Conflg
Pvce) RESET
OSC & IBIAS SCAN Config, Startup & 4—,
Sequence
BOOT []‘—T—N— PvCC —{ JLDOIN
VIN
{E BUCK & LDO Logic
SWi1 [] Driverp Control | [+
.
{fl— [ JLboout
BUCK Phase Shift
= HVBuck1
FB1 LDO™
Fault Logic
PVD23 PVD23
H || Control { Driver| -+ ] SW3
sw2 [ H 1 Driver{{ Control | [« Digital Core H
LVBuck3 =
= LVBuck2
VOUT2 . VOUT3
Y Y
W1
AGND Protection: DI \S/OUT2 SEQOUT SEQOUT
UVP/OVP/OCP/ Discharge VOUT3 Control —
PGND Input OVP «— LDOOUT L
Figure 3. Block Diagram for SGM70276A
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SGM70276

Camera PMIC
with 4-Channel Output

FUNCTIONAL BLOCK DIAGRAMS (continued)

VIN H]

| rse][om POR & UVLO PvCC
VREF & OTP 1 SEQ
PVCC Regulator Sequence &
V| po Config
Pvce) RESET
OSC & IBIAS SCAN Config, Startup & 4—,
Sequence
BOOT []‘—T—N—WN PvCC —{ |LDOIN
{E BUCK & LDO Logic
SWi1 [] Driverp Control | [+
-
{fl— "] LboouTt
BUCK Phase Shift
= HVBuck1
FB1 LDO™
Fault Logic
PVD23 PVD23
H | |Control { Driver| -+ ] SW3
sw2 [ H 1 Driver H Control | [« Digital Core H
LVBuck3 =
= LVBuck2
VOUT2 _ VOUT3
AGND Protection: ’ DAL ) PG
UVP/OVP/IOCP/ | | Discharge xgg% PG Control ||
PGND Input OVP «— LDOOUT =
Figure 4. Block Diagram for SGM70276B
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Camera PMIC
SGM70276 with 4-Channel Output

TYPICAL PERFORMANCE CHARACTERISTICS

Ta = +25°C, unless otherwise specified.

HVBuck1 Efficiency HVBuck1 Load Regulation
100% ‘ ‘ 3.66
900/ \J:rlu
° /,a, o \Tﬁ"\
80% 7 —l 3.64
70% / ﬁ# -
il S
> 60% L/ TL o 362
c / 2
g 50% / 4 ‘)‘ %
=S \ S
W 40% ‘— = 360
30% (2 1
]
20% | Vy=6v | 3.58 V=6V |
Viy =9V Vi =9V
10% | H
% Vour nvi = 3.6V Vour wvr = 3.6V
0% | | Ll 3.56 | L1111 L
0.01 0.1 1 10 0.01 0.1 1 10
Load Current (A) Load Current (A)
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SGM70276

Camera PMIC
with 4-Channel Output

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta = +25°C, unless otherwise specified.
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SGM70276

Camera PMIC
with 4-Channel Output

DETAILED DESCRIPTION

Power Management IC Overview

The SGM70276 is a power management IC (PMIC) that
integrates three step-down converters - HVBuck1 (CH1),
LVBuck2 (CH2), LVBuck3 (CH3) and one general-purpose
regulator (LDO, CH4).

Under-Voltage and Over-Voltage Protection
The SGM70276 includes both input under-voltage
lockout (UVLO) and input over-voltage protection (OVP)
to ensure safe startup and operation.

UvLO

When V| falls below the Vyy o | threshold, the device
shuts down. Operation automatically resumes once Vy
exceeds the Vyy o n threshold. The 500mV hysteresis
between Vyyo . and Vyyon prevents unstable
conditions.

Input OVP

If Vv exceeds the Vowpe threshold, all power rails
(HVBuck1, LVBuck2, LVBuck3, and LDO) and the
SEQOUT signal are immediately disabled. The device
automatically recovers once the input voltage returns to
the normal range. During an OVP condition, the power
good (PG) signal is driven low (0V) to indicate a fault
status.

Thermal Protection

An integrated over-temperature protection (OTP) circuit
prevents thermal damage. When the junction
temperature exceeds a typical value of +160°C, all
outputs are disabled. The device automatically
resumes normal operation once the temperature falls
below the recovery threshold, ensuring reliable thermal
cycling in industrial environments.

Internal Pre-Regulator

The IC incorporates a 4.45V linear regulator (PVCC)
derived from VIN to power the internal control circuitry.
The PVCC can also be used as the pull-up supply for
the RSET and SEQ pins but must not power external
loads or circuitry.

To minimize noise, a 1uF decoupling capacitor must be
connected between the PVCC and AGND pins, and this
capacitor should be positioned as close as possible to
the PVCC pin.

Peak Current Mode Control
All three step-down converters operate on a peak
current mode control architecture.

At the beginning of each switching cycle, an internal
oscillator turns on the high-side MOSFET, allowing
inductor current to ramp up. The peak inductor current
is continuously compared against a control signal
derived from the error amplifier, which regulates the
output voltage by adjusting the duty cycle. Once the
inductor current reaches the reference level, the
high-side MOSFET turns off, and current flows through
the low-side MOSFET. This process repeats every
clock period, ensuring precise regulation of the inductor
current, which determines the duty cycle and maintains
the desired output voltage.

Spread-Spectrum Operation

To reduce electromagnetic interference (EMI), the
SGM70276 employs spread-spectrum frequency
modulation.

This function applies a pseudo-random frequency
variation of approximately 6% around the nominal
switching frequency. By spreading the spectral energy
across a wider frequency band, the converter
significantly reduces peak EMI amplitudes and avoids
interference with sensitive frequency bands such as the
1.8MHz AM radio range.

Phase-Shifted Operation

To further reduce simultaneous switching noise and
overall radiated emissions, the SGM70276 supports
phase-shifted operation between step-down converters.
The internal clock system automatically distributes
phase offsets among the converters.

For two-channel operation, the high-side MOSFETSs are
interleaved with a 180° phase shift. In three-channel
operation, the converters operate with a 120° phase
offset between phases.

This phase interleaving minimizes input ripple current
and spreads the switching activity over time, improving
both EMI performance and power supply stability.
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SGM70276

Camera PMIC
with 4-Channel Output

DETAILED DESCRIPTION (continued)

Allowable Channel Floating

To simplify PCB layout and reduce component cost,
unused converter channels (CH2 or CH3) are allowed
to leave switching nodes (SW2/SW3) floating without
any inductor or output capacitor. The PVD23 pin needs
to be tied to a fixed voltage for floating detection, and
no decoupling capacitor is required.

During startup, the device can automatically identify
active and unused channels. Faults on unused
channels do not affect the normal operation.

External Control Output (SGM70276A)

The device integrates an open-drain external control
output (SEQOUT) for sequencing or driving external
circuits. A pull-up resistor should be connected from the
SEQOUT pin to an external voltage supply. PVCC is
forbidden from being used as the pull-up supply. Refer
to the application tables for detailed timing and
power-on sequence configurations.

Power Good Indication (SGM70276B)

The SGM70276B includes an open-drain power good
(PG) output to indicate output status. Connect a pull-up
resistor from PG to an external voltage source. PVCC
is forbidden to be used as the pull-up supply.

When the last channel of power-on sequence reaches
90% of its target voltage, PG is asserted high after a
10ms delay. PG is pulled low when the device is
disabled or a protection event occurs.

Channel Protection Features

The SGM70276 integrates multiple protections to
prevent damages under abnormal conditions such as
overload, short-circuit and assembly faults. All system
and channel protection are listed in Table 1.

Under-Voltage Protection (UVP)

All Channels

If an under-voltage fault persists beyond the deglitch
time on any converter or the LDO output, all channels
shut down and device enters a latch-off state until
supply power cycle occurs.

Over-Voltage Protection (OVP)

HVBuck1

When an over-voltage fault is detected at the feedback
pin (FB1), both the high-side and low-side MOSFETs
are immediately turned off. Operation resumes
automatically once the voltage drops below the reset
level.

LVBuck2, LVBuck3, and LDO

If an over-voltage fault condition persists beyond the
deglitch time, all channels are disabled. Once the fault
is cleared, all channels restart automatically in
sequence.

Over-Current Protection (OCP)

HVBuck1, LVBuck2, and LVBuck3

Each converter employs a cycle-by-cycle peak
current-limit to protect against excessive inductor
current, including conditions where current exceeds
inductor saturation level. During an over-current event,
the controller immediately turns off the high-side
MOSFET and turns on the low-side MOSFET to
prevent further current rise. When the inductor current
drops below the valley current-limit, normal operation
resumes. Continuous faults beyond the deglitch time
force all channels into latch-off mode. Recovery
requires V) cycling.

LDO

When the load current reaches the LDO current-limit
threshold, IC will report fault to digital core. If the fault
persists beyond the deglitch time, all channels are
disabled and the device enters latch-off mode until
supply power cycle occurs.

Input Over-Voltage Protection (Input OVP)
LVBuck2, LVBuck3, and LDO

If input voltage exceeds the OVP threshold, all outputs
are disabled. When the fault is cleared, the system
automatically restarts in sequence.
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Camera PMIC

SGM70276 with 4-Channel Output

DETAILED DESCRIPTION (continued)

Table 1. Protection

Type |Channel| Threshold (TYP) T:?I‘fg'('.:.‘\’(';,) Protection EEE a?.l‘i'YTP';’esm'd
CH1 Vegt < 0.8V x 50% 5us All channels will be disabled and the device will latch off. |V < 3.3V, then Vy 2 3.8V
CH2 VOUT—L‘gOfAJ AV 5us | All channels will be disabled and the device will latch off. | Vi < 3.3V, then Vi = 3.8V
UVP
CH3 VOUTngofAJ BV 5us | All channels will be disabled and the device will latch off. | Vi < 3.3V, then Vi = 3.8V
CH4 | Vourioo< VOUT(;LDO 5us All channels will be disabled and the device will latch off. | Vi < 3.3V, then Viy = 3.8V
setting x 40%
High/Low-side MOSFETSs off, low-side MOSFET
CHA1 Veg1 2 0.8V x 112% NA conditionally ON to charge the BOOT capacitor for driving | Vess < 0.8V x 110%
high-side MOSFET.
Vour vz 2 1.1V x . Vourz £ 1.1V x 111% with
OVP CH2 120% 5ms Disable all channels deglitch 5ms
VOUT_LV3 > 1.8V x . VOUT3 < 1.8V x 111% with
CH3 120% 5ms Disable all channels deglitch 5ms
Vour oo 2 Vour Loo : Vour oo < Vour oo X
CH4 X 1249 5ms Disable all channels 109% with deglitch 5ms
CH1 | > 10ms Cycle-by-cycle detection if the condition keeps for 10ms, | If latch-off protection, Viy
L1_PEAK = TCLPK HV1 all channels will be disabled and the device will latch off. | 3.3V, then Viy = 3.8V
CH2 | > 10ms Cycle-by-cycle detection if the condition keeps for 10ms, | If latch-off protection, Viy
ocp L2 PEAK = TCL_PK_LV2 all channels will be disabled and the device will latch off. | 3.3V, then Vi 2 3.8V
CH3 | > 10ms Cycle-by-cycle detection if the condition keeps for 10ms, | If latch-off protection, Viy <
L3_PEAK = TCLPKLVS all channels will be disabled and the device will latch off. | 3.3V, then Vi = 3.8V
CH4 lout Lbo = 480mA 10ms All channels will be disabled and the device will latch off. | Viy < 3.3V, then Viy 2 3.8V
CH1 Vin 2 20V 5ms Disable all channels Vin £ 19.2V, Auto-recovery
i V|N7pv|323 < 5.38V with
Input CH2 Vin_pvp2s 2 5.8V Sus Disable all channels deglitch 5ps
ove i Vin. pvozs < 5.38V with
CH3 Vin_pvo2s 2 5.8V 5us Disable all channels deglitch 5ps
. VINiLDO < 5.38V with
CH4 Vin_Loo 2 5.8V 5us Disable all channels deglitch 5us
OTP | System T,2+160°C 5us Disable all channels T, < +140°C, Auto-recovery
Vi € 3.3V .
UVLO | System (after IC Operation) 32us Disable all channels Viy 2 3.8V
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Camera PMIC
SGM70276 with 4-Channel Output

APPLICATION INFORMATION

Table 2. Power-On Sequence Control

SEQ No. SEQO SEQ1 SEQ2 SEQ3 SEQ4 SEQ5 SEQ6 SEQ7 SEQ8 SEQ9
CH1 CH1 CH1 CH1 CH1 CH1 CH1 CH1 CH1
CH4 CH2 CH2 |SEQOUT CH1 CH2|_ CH3 CH3 |SEQOUT| CH2
Sequence CH3 CH3 |SEQOUT| CH2 |CH2, CH3,|CH3 CH4| CH2 CH4 CH2 CH3
CH4, |seqouTt
CH2 |SEQOUT| CH3 CH4 | SEQOUT CH4 CH2 CH3 CH4
SEQOUT| CH4 CH4 CH3 SEQOUT [SEQOUT| CH4 |SEQOUT
MIN 1.07MQ | 319kQ | 164kQ | 81.6kQ | 45.4kQ | 26.1kQ | 14.5kQ | 7.78kQ
Resistance Shortto | Short to
on SEQ TYP 1.1MQ | 330kQ | 169kQ | 84.5kQ | 47kQ 27kQ 15kQ | 8.06kQ | ouce | PGND
MAX 1.13MQ | 341kQ | 174kQ | 87.4kQ | 48.6kQ | 27.9kQ | 15.5kQ | 8.34kQ
NOTES:

1. The SEQOUT output pin is only available in SGM70276A. After SEQOUT output high state 1ms passed, the next channel
continues the power on sequence.

2. For SGM70276B, 1ms time interval will substitute the SEQOUT output. Below is the SEQO example.
For SGM70276A, CH1 — CH4 — CH3 — CH2 — SEQOUT.
For SGM70276B, CH1 — CH4 — CH3 — CH2 — 1ms — PG. (PG delay time = 10ms)

Vi > UVLO_H

J./ﬂms
VIN >

Vin < UVLO_L
All channels off simultaneously

i /: 90% % Vour
CH1 ; b
>

CH4 o . ’\
0Tm T 90% *Vour NG
CH3 ! ! ! :
> 90% x Vo h
1ms | ! ut2 |
CH2 . : , \
> ! 1
1ms : !
SEQOUT ' |
1ms

Figure 5 . Example SEQO for SGM70276A

Vin > UVLO_H

Jl/<1ms
VIN >

N < UVLO_L
Il channels off simultaneously

V
Al

90% x Vourt
CHf1 4/ | \
) 1ms i | 90% * Vours |
CH4 - . :
07ms'/ 90% x VOUT3 K
CH3 : | | i
' | 90% x VOUT2 )
ims | : |
CH2 1 : | | :\
> (d !
1ms ! 1ms ! 10ms !
PG : :
Figure 6. Example SEQO for SGM70276B
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SGM70276

Camera PMIC
with 4-Channel Output

APPLICATION INFORMATION (continued)

Power Sequence Control

The SGM70276 offers 10 distinct power-on sequences
for the Buck converters and LDO, configurable via a
dedicated resistor on the SEQ pin. The SEQ pin must
never be left floating. Selecting a resistance outside the
specified range will result in unpredictable power-up
behavior. Note that all outputs are designed to power
off simultaneously. The SEQ resistor value must be
fixed before enabling the device, as any modifications
during the power-on procedure may cause sequence
errors. Detailed resistor values and their corresponding
sequences are provided in the Table 2.

Output Voltage Setting

HVBuck1

The output voltage set by external feedback resistors is
given by in the following equation.

Vout _Hv1 =(1+ngVFB1 (1)

2

where the reference voltage Vg, is 0.8V (TYP).

The placement of the resistive divider should be as
close as possible to the FB1 pin. For better output
voltage accuracy, the divider resistors with 1%
tolerance or better should be used. The resistance
ranges from a few kQ to hundreds of kQ is
recommended.

LVBuck2 and LVBuck3
For SGM70276x-HB, the output voltage of LVBuck?2 is
fixed 1.1V. The output voltage of LVBuck3 is fixed 1.8V.

LDO

The LDO output voltage is controlled by setting the
dedicated resistor on RSET pin. Operation of the RSET
pin in a floating state is not allowable, and resistor
values beyond the defined range do not guarantee
proper output voltage. Real-time modification of output
voltage is not recommended. The RSET resistor
required to be set before the device is enabled.

Table 3. LDO Output Voltage

RSET Resistor on REST
No. Pl MIN TYP MAX

RSETO 3.5V 1.07MQ 1.1MQ 1.13MQ
RSET1 3.4V 319kQ 330kQ 341kQ
RSET2 3.2V 164kQ 169kQ 174kQ
RSET3 3.1V 81.6kQ 84.5kQ 87.4kQ
RSET4 3.0v 45.4kQ 47kQ 48.6kQ
RSET5 2.8V 26.1kQ 27kQ 27.9kQ
RSET6 2.7V 14.5kQ 15kQ 15.5kQ
RSET7 1.8V 7.78kQ 8.06kQ 8.34kQ
RSETS8 2.9V Short to PVCC

RSET9 3.3V Short to PGND

Input and Output Capacitor Selection
HVBuck1, LVBuck2 and LVBuck3

For step-down converters, it is recommended to use a
minimum of a 4.7uF input capacitor and a 10uF output
capacitor. Ripple voltage is a key parameter for output
capacitor selection. This portion consists of two parts.
One is the product of ripple current with the ESR of the
output capacitor, while the other part is formed by the
charging and discharging process of the output
capacitor. The formula for calculating output ripple is
provided below:

AVour = Vour x| 1- Vour x| Resr + ; (2)
sw x L VN 8 x fsw x Cout

where L is the inductor value, and Rgsg is the
equivalent series resistance (ESR) of capacitor.

LDO

Like all low dropout regulators, the SGM70276 requires
careful selection of external capacitors to ensure
regulator stability and performance. A 2.2uF capacitor
is suitable for both the LDO input and output sides.
Adding additional output capacitance help reduce
output noise. However, it may also extend the LDO
soft-start time, as the startup current is internally limited
to 100mA.
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Camera PMIC
SGM70276 with 4-Channel Output

APPLICATION INFORMATION (continued)

Layout Guidelines o -~ v
Proper PCB layout is critical for the SGM70276. High

currents and fast switching nodes demand a oo o

well-designed layout to ensure system integrity. (o)

Improper layout can lead to instability, EMI problems, or o o (o)
inefficient power conversion. Adhering to the following o

guidelines is necessary to achieve the best possible fo o)

performance and reliability: o ooo

Minimize Switching Node Area: Keep the trace o
between the switching node and the inductor as short oo
as possible to reduce the switching loop area and

mitigate EMI. 00 O oo O

Capacitor Placement: Position input and output Figure 8. Layout Example for PCB Middle Layer 1
capacitors in close proximity to their respective pins to

ensure effective filtering. o)

o
o

(V) v - w w W

Power Trace Optimization: Ensure main power traces oY)
are wide and short to minimize parasitic resistance and (o]
inductance. o

Grounding Strategy: Connect AGND and PGND to a 8
robust ground plane to maximize thermal dissipation oo
and provide superior noise immunity. o O

Feedback Sensing: Connect the feedback network (o)
directly to the output capacitor. This prevents signal oo

"bouncing" or inaccuracies caused by the parasitic o o/
resistance and inductance of long PCB traces.

i i
°.LI I (il
R2 CZ CS C9 C10

00 o ©.0 0
Figure 9. Layout Example for PCB Middle Layer 2

V,iw, - ~ v 7 =

o

] (s ) (I

C1A (o)
=) Se@b S
U1o| Hn

il =@ = Bz © RS
- V o
IﬂlubMJ'“ 0.0 o
(o Jo)

sa =enll-l .0 0 ..

Flgure 7. Layout Example for PCB Top Layer

O oo 0o 00
Figure 10. Layout Example for PCB Bottom Layer

€ PP G Nicro Corp FEBRUARY 2026

SGmICRO WWW.sg-micro.com 2



Camera PMIC
SGM70276 with 4-Channel Output

REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Original to REV.A (FEBRUARY 2026) Page

Changed from product preview t0 ProdUCHION GaTA..........coiuiiiiiie ettt e st e e st e sbb e e e et e e sb bt e e abeeeenneeas

€ Y G Micro Corp FEBRUARY 2026
SGmICRO WWW.sg-micro.com 2



PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

TQFN-3x%3-16L
PIN 1# i D ‘ e“H‘ N16
— SRURERY
L4 D C ™
D1
E — — 9 &
D) -
D} a
o ANANAND
N5
— b
TOP VIEW BOTTOM VIEW
17
N
‘ 07
SEATING PLANE\ ~leee|C
- [ I ‘ ] ‘ —
A 362217 ——— 14— ——
1 L] ! L1
A2 ‘
x — -
SIDE VIEW ] ! i D} [
S — "
RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 0.700 0.800 0.028 0.031
A1 0.000 0.050 0.000 0.002
A2 0.203 REF 0.008 REF
D 2.900 3.100 0.114 0.122
D1 1.600 1.800 0.063 0.071
E 2.900 3.100 0.114 0.122
E1 1.600 1.800 0.063 0.071
k 0.200 MIN 0.008 MIN
b 0180 |  0.300 0.007 | 0012
e 0.500 TYP 0.020 TYP
L 0300 | 0500 0012 |  0.020
eee 0.080 0.003

NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

P2+

TAPE DIMENSIONS

- A D D
@ -
W Q1 Q2 Q1 Q2 Q1 Q2 ‘ —K‘J
I I BO
Q3 Q4 03\/(14 Q3 T Q4 \ I
—
~——— Reel Diameter ——— =t \ W
1l P1 - A0—| »—KOL
Reel Width (W1) -
==mmp DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Packade Tyoe Reel | RS a0 | B0 | ko | PO | P1 | P2 | W Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
TQFN-3x3-16L 13" 124 3.35 3.35 1.13 4.0 8.0 2.0 12.0 Q2
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(enr:r?]t)h ‘?TITI\(::\’)] '}Ir?:?nr;t Pizza/Carton
(=]
=]
13" 386 280 370 5 %
€ Y 56 Micro Corp TX20000.000
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