SGM3802
Positive/Negative Dual-Output 300mA
Power Supply for TFT LCD Bias

«»

SGMICRO

GENERAL DESCRIPTION

The SGM3802 is designed for powering devices which
require both positive and negative bias voltages, such
as LCDs, AFEs, etc. The device integrates a Boost
converter VO1 for VPO and an inverting Buck-Boost
converter VO2 for VNO. Output voltages of both
converters can be programmed in digital steps through
the 1°C interface control pins.

FEATURES

Outputs Programmable with I°C Interface

4.6V to 6.4V Programmable Range with 100mV
Step for Positive Output

-4.6V to -6.4V Programmable Range with 100mV
Step for Negative Output

300mA Output Current for Vpo and Vo
Excellent Performance

+ Outstanding Transient Response

The SGM3802 is available in Green WLCSP- e 1.45MHz Switching Frequency for Positive Rail
1.25%1.75-12B and TQFN-2.5x3-14L packages. It e 1.25MHz Switching Frequency for Negative Rail
operates over an ambient temperature range of -40°C ¢ Power Save Mode
to +85°C. e Configurable Active Discharge

e [nternal Soft-Start to limit Inrush Current
APPLICATIONS ® Over-Temperature Protection (OTP)

e Over-Current Protection (OCP)
LCD Bias e Short-Circuit Protection (SCP)
Wearable Device Display/Audio
AFE with Positive & Negative Rails
TYPICAL APPLICATION
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Figure 1. Typical Application Circuit
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Positive/Negative Dual-Output 300mA

SGM3802

Power Supply for TFT LCD Bias

PACKAGE/ORDERING INFORMATION

SPECIFIED

PACKAGE ORDERING PACKAGE PACKING
wletlE L DESCRIPTION L T NUMBER MARKING OPTION
RANGE
3802
WLCSP-1.25x1.75-12B |  -40°C to +85°C SGM3802YG/TR XXXXX | Tape and Reel, 5000
SGM3802 XXHXX
. . 2KNTWB
TQFN-2.5x3-14L 40°C to +85°C | SGM3B02YTWB14G/TR | 20UNE | Tape and Reel, 10000

MARKING INFORMATION

NOTE: XXXXX = Date Code, Trace Code and Vendor Code. XX#XX = Coordinate Information and Wafer ID Number.

WLCSP-1.25%1.75-12B

Date Code - Year
Trace Code
Vendor Code

XXXXX
XX # XX

Coordinate Information
Wafer ID Number ("A" =01, "B" =02, -+
Coordinate Information

" = 25)

TQFN-2.5%3-14L
XXXXX
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.

ABSOLUTE MAXIMUM RATINGS

VIN Voltage........coccvviiiiiiiiiiiii e -0.3Vto 6V
VOTVoltage ...ccoooeeiiiiiiieeeeeeee e -0.3Vto 7.5V
SW1 Voltage......ccceeveeeiiiiieiiee e -0.3Vto 7.5V
SW1 Voltage (Transient: 10NnS)........ccccceveeeeeecnnnneen. -1V to 9V
VO2 Voltage ...oooieiiiiiieeeeee e -7.5V t0 0.3V
SW2 Voltage.........oeeviiiiiiiiiiiiiee e -7.5V to 6V
SW2 Voltage (Transient: 10nS)........ccccceveeeeeiiiinneen. -9V to 8V
SDA, SCL, HWEN, VSEL ......coccciiiiiieeeiieeeen. -0.3V to 6V
PGND1, PGND2 to AGND........cccoovieeeiieeeee -0.3V 10 0.3V
Package Thermal Resistance
WLCSP-1.25%1.75-12B, BuA .ococveiiieiicie, 101.5°C/W
WLCSP-1.25%1.75-12B, BB ...cceveiiiiiiiiiec 35.7°C/W
WLCSP-1.25%1.75-12B, Byc ..oovvvvieivieiieeciecee 29°C/W
TQFN-2.5%3-T4L, Ba...eeeiiiiiiieii e 58.4°C/W
TQFN-2.5%3-14L, BB...ccecvieriieeiieiee e 25.7°C/W
TQFN-2.5%3-14L, BC (TOP)- -+ vveerrererieerirerenieernenns 56.4°C/W
TQFN-2.5%3-14L, BC (BOT)-++-vveerrererverrrerarenanenans 16.4°C/W
Junction Temperature..........cccoeceveiiieeeinieec e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S)........ccccvvveeeeeiinnnns +260°C
ESD Susceptibility " ©
L= S +2000V
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 Range............coceevciiiiiiieciiiienees 2.3V to 5V
Operating Ambient Temperature Range ....... -40°C to +85°C
Operating Junction 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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SGM3802

Positive/Negative Dual-Output 300mA
Power Supply for TFT LCD Bias

PIN CONFIGURATIONS

(TOP VIEW)
(TOP VIEW) 3
s Z
1 2 3 0;-, g
10 14
./’A\\\ /’A\\\ /’A\\\ [ ) J T B
AL VI s Vot Vot [27} e (43| WIN
AGND |37 - {12] v
B | {swz2) lpeNDY, laGnDy | [T : o]
NI Y AGND | 4 1 1 EP 1 {11]sw2
//‘\\ //‘\\ //‘\\ scL |5 1vo2
c I voz ; IPGND2; | scCL - :
\ / \ / \ 2 T Sttt ] H SR
" oo - SDA | 6 | ‘teereememeneneed i 9 | PGND2
O AN o
D | {VvSEL) [HWEN} [ sDA ) 170181
\\—// \ —// \ // = _
S B
WLCSP-1.25%1.75-12B T -
TQFN-2.5%x3-14L
PIN
NAME /0 FUNCTION
WLCSP-1.25%x1.75-12B | TQFN-2.5%x3-14L
A1l 12,13 VIN | Supply Input.
A2 1 SWi1 0] VO1 Boost Converter Switching Node.
A3 2 VO1 (0] VO1 Boost Converter Output Pin.
B1 11 SW2 (0] VO2 Inverting Buck-Boost Converter Switching Node.
B2 14 PGND1 G VO1 Boost Converter Power Ground.
B3 3,4 AGND G Analog Ground.
C1 10 VO2 (0] VO2 Inverting Buck-Boost Converter Output Pin.
Cc2 9 PGND2 G VO2 Inverting Buck-Boost Converter Power Ground.
C3 5 SCL | I°C Interface Clock Signal.
Default Output Voltage Select Pin.
D1 8 VSEL ' High = £6.0V; Low = +5.4V; Floating = +5.0V
D2 7 HWEN | Device Enable Pin.
D3 6 SDA /0 |I°C Interface Data Bus.
_ Exposed Pad EP _ Exposed Pad. It should be connected to the PCB ground
plane (GND).

NOTE: | = input, O = output, I/0 = input or output, G = ground.
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SGM3802

Positive/Negative Dual-Output 300mA
Power Supply for TFT LCD Bias

ELECTRICAL CHARACTERISTICS

(At Ty = +25°C, Vi = 3.8V, VPO_VNO_ENI[1:0] = 11, Vvo1 =5V, Vvoz = -5V, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | MmN | TYP | mAX [UNITS
Supply Current and Thermal Protection
Input Voltage Range Vin T, =-40°C to +85°C 2.3 5 \%
Shutdown Current into VIN lsp Vin = 3.8V, all channels off, T, = -40°C to +85°C 0.7 1.5 MA
Quiescent Current into Input Supply laon Vin = 3.8V, no load, VPO_VNO_EN][1:0] = 11 2.7 mA
Vir+ Vi rising, Ty = -40°C to +85°C 2.05 2.15 2.25 Y,
Under-Voltage Lockout Threshold
Vir. Vi falling, T, =-40°C to +85°C 1.9 2 2.1 \Y
Junction temperature rising 145 °C
Thermal Shutdown Temperature Tso
Junction temperature falling 135 °C
Logic Signals (SDA, SCL, HWEN, VSEL)
SCL Clock Frequency fscL T,=-40°C to +85°C 100 400 1000 kHz
Logic Input High Level Voltage Vin T, =-40°C to +85°C 0.8 \Y
Logic Input Low Level Voltage Vi T, =-40°C to +85°C 0.4 \Y
Logic Input High Level Voltage (VSEL) ™ | Viyvser | Ty = -40°C to +85°C 1 \Y
Logic Input Low Level Voltage (VSEL) ™| Vi vse. |T,=-40°C to +85°C 0.4 Y,
Boost Converter (Vvo1)
. 4.6V to 6.4V with 0.1V/step, default 5.0V,
Positive Output Voltage T, = -40°C to +85°C 4.6 5.0 6.4 \%
) Vvor Vvo1 = 4.6V to 6.4V, no load -0.6 0.6 %
Positive Output Voltage Accuracy @
Vvo1 = 4.6V to 6.4V, no load, T, =-40°C to +85°C | -0.8 0.8 %
WLCSP-1.25%1.75-12B 100
SW1 MOSFET On-Resistance RDS(ON)11 IDS =100mA mQ
TQFN-2.5x3-14L 150
WLCSP-1.25%1.75-12B 320
SW1 MOSFET Rectifier On-Resistance Rosonytz | los = 100mA mQ
TQFN-2.5x3-14L 360
SW1 Switch Current Limit lsw1 Inductor valley current 1.1 1.35 1.6 A
SW1 Switching Frequency fsw1 lvor = 100mA, T, = -40°C to +85°C 1.25 1.45 1.65 MHz
Vin =2.3V to 5V, Vyo1 =5V 400 mA
Output Current Capability loutt
Vin =2.3V to 5V, Vyo1 = 6.4V 300 mA
Short-Circuit Threshold in Operation Vvoiscry | Percentage of nominal Vyoq 80 %
VO1 Discharge Resistance Rvoipce) | DISP =1, lyor = 20mA 30 Q
VO1 Discharge Time tovon DISP = 1, Vyo1 from 90% to 10% 0.8 ms
Line Transient Rlpple VO1LINETRA AV|N = 05\/, tR = tF = 10“8, |\/o1 =200mA 45 mVpp
Ivor = 100mA, Viy = 2.3V to 5V +0.013 %IV
Line Regulation VO1uneres
No load, Vin = 2.3V to 5V +0.015 %I
OUtpUt Voltage Rlpple VO1R|pp|_E IVO1 = |v02 =0to 100mA 7 mVpp
Load Transient Ripple VO1ioaptra | lvor = 200mA to 250mA, tr = te= 10us 48 mVep
WLCSP-1.25%1.75-12B $0.12
Load Regulation VO1LOADREG IVO1 = 1mAto 300mA %/IA
TQFN-2.5x3-14L +0.37
SG Micro Corp MAY 2026
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Positive/Negative Dual-Output 300mA
SGM3802 Power Supply for TFT LCD Bias

ELECTRICAL CHARACTERISTICS (continued)

(At Ty = +25°C, Vi = 3.8V, VPO_VNO_ENI[1:0] = 11, Vvo1 =5V, Vvoz = -5V, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | min | TYP | maAX |uniTs
Buck-Boost Converter (VO2)
N ve O Vol R v -6.4V to -4.6V with 0.1V/step, default -5V, 64 45 v
egative Output Voltage Range Vo2 T, = -40°C to +85°C -6. -5 -4.
Negative Output Voltage Accuracy @ Vvoz = -5V, no load, Ty = -40°C to +85°C 0.6 0.6 %
WLCSP-1.25%1.75-12B 155
SW2 MOSFET On-Resistance RDS(ON)21 |DS =100mA mQ
TQFN-2.5x3-14L 185
WLCSP-1.25%1.75-12B 300
SW2 MOSFET Rectifier On-Resistance Rosonyze | Ips = 100mA mQ
TQFN-2.5x3-14L 315
SW?2 Switching Frequency fsw2 lvoz = 100mA, T, = -40°C to +85°C 1.1 1.25 1.4 MHz
Viy = 2.3V to 5V, Vyoz = -5V 200 mA
Output Current Capability lout2
Vin =2.9V to 5V, Vyo, = -6.4V 300 mA
SW2 Switch Current Limit lsw2 Inductor peak current 1.35 1.70 2.05 A
Short-Circuit Threshold in Operation Vvozscr) | Percentage of nominal Vyo 80 %
VO2 Discharge Resistance Rvozpce) | DISN =1, lvoz = 20mA 30 Q
VO2 Discharge Time tovoz DISN = 1, Vyo, from 90% to 10% 0.8 ms
VO2 Leakage, No Discharge lleak vo2  |DISN =0, T, =-40°C to +85°C 0.8 1.65 MA
Line Transient Rlpple VOZLINETRA AV|N = 05V, tR=t= 10}]8, IVOZ =200mA 55 mVpp
lvoz = 100mMA, WLCSP-1.25%1.75-12B +0.0032 oy
Vin = 2.3V to 5V TQFN-2.5%3-14L +0.011
Line Regulation VO2yneres
No load, WLCSP-1.25%1.75-12B +0.0025 oV
Vin=2.3V to 5V TQFN-2.5%3-14L +0.014 °
OUtpUt Voltage Rlpple V02R|pp|_E IVO1 = |v02 =0to 100mA 10 mVpp
Load Transient Ripple VO2.0aptrRA | Vo2 = 200mA to 250mA, tr = te = 10us 77 mVep
WLCSP-1.25%1.75-12B +0.074
Load Regulation VOZLOADREG IVOZ = 1mA to 300mA %IA
TQFN-2.5x3-14L +0.36
NOTES:

1. Guaranteed by design.
2. The output voltage accuracy parameters are initial accuracy values.

SG Micro Corp MAY 2026
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Positive/Negative Dual-Output 300mA

SGM3802 Power Supply for TFT LCD Bias
PARAMETER | symeo | mN | TYP | mAX | uNITs
Short-Circuit Timer
VO1 Short-Circuit Detection Time in Start-Up, T, = -40°C to +85°C ) 3.5 4.2 5.0
VO1 Short-Circuit Detection Time in Operation, T, = -40°C to +85°C | " 12 14 16
ms
VO2 Short-Circuit Detection Time in Start-Up, T, = -40°C to +85°C ; 3.5 4.2 5.0
VO2(SCP)
VO2 Short-Circuit Detection Time in Operation, T, = -40°C to +85°C 1.2 1.4 1.6
Power Sequence
I°C Interface Active Time after Enable to_12c 0.1
VO1 Start-Up Time tss1 2
ms

VO2 Start-Up Time tss2 1
Start-Up/Power-Down Time Delay toeLay -10 0 10

VIN

HWEN tp po  VPO_VNO_EN[1:0] =11 VPO_VNO_EN[1:0] = 00

o e
SDA
SCL— m""mm tss1 m"m""m‘ toeLay
VO1 (VPO) oz |
V02 (VNO) — A
Figure 2. Timing Diagram
SG Micro Corp MAY 2026
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Positive/Negative Dual-Output 300mA
SGM3802 Power Supply for TFT LCD Bias

TYPICAL PERFORMANCE CHARACTERISTICS

Vin = 3.8V, Vvo1 = 5V, Vvo2 = -5V, unless otherwise noted.

VO1 Maximum Output Current vs. Input Voltage VO2 Maximum Output Current vs. Input Voltage
1200 700
—_ —~ | —1
E N\ E 600 —
£ 1000 7 - | —1T—
5 T N\ o 500
3 800 P e e 3 / L
- // L = 400 A
3 > Y,
o e L~ a v
5 600 =" 5 /
o / L O 300 “
£ L~ £ |
3 400 3 /|
£ £ 200 7
X X
s =
= 200 — Vyor =46V = 100 — Vyop = 4.6V _
(©] — Vyor =5V @) — Vyop =-5V
> 0 — Vyo1 = 6.4V > 0 — Vyop =-6.4V
23 26 29 32 35 38 41 44 47 50 23 26 29 32 35 38 41 44 47 50
Input Voltage (V) Input Voltage (V)
VO1 Line Regulation VO1 Line Regulation
5.008 ‘ ‘ ‘ ‘ ‘ ‘ 5.008 ‘ ‘ ‘ ‘ ‘
Vyor = 5V, WLCSP-1.25%1.75-12B Package 5006 Vyor = 5V, TQFN-2.5x3-14L Package
5.006 '
/ 5.004 /
5.004 5.002 /
S\ . — /
b > 5.000
55.002 — 5 /
= _/_/7 S4.008 _
5.000 — 4.996 e
— 4.994 — | —
4.998 —lyor =1MA ] — lvor = 1TMA
— lyor = 100mA 4.992 — lyor = 100mA
— lyos = 200mA — lyor = 200mA
4.996 . . 4.990 . .
23 26 29 32 35 38 41 44 47 50 23 26 29 32 35 38 41 44 47 50
Input Voltage (V) Input Voltage (V)
VO2 Line Regulation VO2 Line Regulation
-4.996 ‘ ‘ ‘ ‘ ‘ -4.990
Vyop = -5V, WLCSP-1.25x1.75-12B Package Vyoz = -5V, TQFN-2.5x3-14L Package
-4.992
-4.997 — L
/ /,— -4.994 —
-4.998 — b
- | — / %= _4.99 - " T
5 4.999 /] S ages T ] —
S-4. o - 8 4.
> // L o > 5000 v ol
-5.000 — 1 e L — 1
— -5.002
5.001 i —tma —
. — lyop = TMA 5.004 — oy =1mA |
— lyoz = 100mA - — lyop = 100MA
— lyop = 200mA — lygp = 200mA
-5.002 ‘ ‘ -5.006 ‘
23 26 29 32 35 38 41 44 47 50 23 26 29 32 35 38 41 44 47 50
Input Voltage (V) Input Voltage (V)
SG Micro Corp MAY 2026
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Positive/Negative Dual-Output 300mA
SGM3802 Power Supply for TFT LCD Bias

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = 3.8V, Vvo1 = 5V, Vvo2 = -5V, unless otherwise noted.

VO1 Load Regulation VO1 Load Regulation
5.015 T T T T T T 5.010 T T T T T
Vyor = 5V, WLCSP-1.25x1.75-12B Package Vyor = 5V, TQFN-2.5x3-14L Package
M~
\
| 5.000 ~J
5.005
S ——— S 4.995 SR
55.000 5 \\
= \§§\ = 4.990 NS
4.995 N \\
\ 4.985
\ N
4.990 — V=23V | — V=23V
_ V:z =3.8V 4.980 — V:z =3.8V
— V=5V — V=5V
4.985 . . 4.975 .
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Output Current (mA) Output Current (mA)
VO2 Load Regulation VO2 Load Regulation
-4.994 T T T T T T -4.980 T T T T T
Vyoz = -5V, WLCSP-1.25%1.75-12B Package Vyoz = -5V, TQFN-2.5x3-14L Package
-4.995
-4.985
-4.996 — - L1
4.997 — 4990 —
. / —_
S = L S S
8-4.998 — § -4.995 — —
> 4,999 — ~ /‘//
"] -5.000
- /
5.000 = |
— V=23V -5.005 — Vi = 2.3V
-5.001 — V=38V — V=38V
— V=5V — V=5V
-5.002 : -5.010 .
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Output Current (mA) Output Current (mA)
VO1 and VO2 Combined Efficiency vs. Output Current VO1 and VO2 Combined Efficiency vs. Output Current
100 Vyor = 5V, Vo, = -5V, Cyntec HTEH25201T-4R7MSR 100 Vyor = 5V, Vyo, = -5V, Cyntec HTEH25201T-4R7MSR
90 — 90 —
ﬁ>—\ T ﬁ><\ ———
80 80
LC>>~ 70 > 70
Q 5
§ 60 S 60
w i
50 50
40 — V=23V ] 40 Vi =2.3V
— V=38V — V=38V
30 WLCSP-1.25x1.75-12B Package — V=5V 30 TQFN-2.5x3-14L Package — Vi =5V
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Output Current (mA) Output Current (mA)
SG Micro Corp MAY 2026
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SGM3802

Positive/Negative Dual-Output 300mA
Power Supply for TFT LCD Bias

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = 3.8V, Vvo1 = 5V, Vvo2 = -5V, unless otherwise noted.

Start-Up Sequence

Start-Up Sequence

Vin = 3-8Vq'Vvo1 =5V, Vyoz = -5V, no load Vin = 3.8V, 'va =5V, Vyoz = -5V, Ryotvoz = 100Q
SCL 3Vidiv SCL 3V/div
j )
4 I . P |
: 3V/div ) 3V/div
Vvo1 / VVO1 /
Vvo2 VVOZ
3V/div 3V/div
200mA/
| 200mA/ | div
L1 d|V L1
Time (500us/div) Time (500us/div)
Power-Down Sequence Power-Down Sequence
Vi = 3.8V,v\/v01 =5V, Vyoz = -5V, no load Vi = 3.8V, Vyor = 5V, vaz = -5V, lyor.voz = 300mA
SCL 3V/div SCL 3V/div
} )
1 1™
Vvor B Vvor ™
3V/div 3V/div
3V/div 3V/div
VVOZ VV02
IL1
| 200mA/ 500mA/
H div div
Time (500us/div) Time (100us/div)
Output Voltage Ripple at 300mA Load Output Voltage Ripple at 10mA Load
Vi = 3.8V, Vyor = 5V, Vyoz = -5V, lyorvoz = 300mA Viy = 3.8V, Vyor = 5V, Vyoz = -5V, lyorvor = 10MA
ILq 200mA/ ILq 200mA/
div div
I AAVAYAVAVAVAVAVAVAVAVAVA'- viite L A AL AAAAA, | 200ma
PRy W o div
Vvoz 20mV/
div Vyo
AC Coupled 5mV/div
20mVv/
AC Coupled Vyor 2411 5mV/idv
AC Coupled
Time (1ps/div) Time (2.5ps/div)
SG Micro Corp MAY 2026
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SGM3802

Positive/Negative Dual-Output 300mA
Power Supply for TFT LCD Bias

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = 3.8V, Vvo1 = 5V, Vvo2 = -5V, unless otherwise noted.

Line Transient

Load Transient

Vv = 3V to 4.5V, slew rate = 50mV/ps, Vyor = 5V, Vyo, = -5V, Vin = 3.8V, Vyor = 5V, Vyoz = -5V, lyor.voz = 200mA to 300mA,
lvorvoz = 150mA te = t- = 10us
Vyoz 50mv/ 100mA/
div vot-voz div
Vvo2 100mV/
Vv01 20mV/ div
. o div
Vvor 50mV/
1 div
Vin 1V/div
[ 2
Time (200us/div) Time (500us/div)
Sweep lyvo1-voz to Trigger OCP and SCP Short VO1 and VO2 to Trigger SCP
Viy = 3.8V, Vyor = 5V, Vyop = ey Viy = 3.8V, Vyor = 5V, v?m =5V
Vvo1 2V/div V\/o1 .—.————.—.—\ 2V/div
Vvoay —_— V/div Vvozy Lf_ 2V/div
I2 1A/div 2 1A/div
Time (250ms/div) Time (500us/div)
SG Micro Corp MAY 2026
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Positive/Negative Dual-Output 300mA

SGM3802 Power Supply for TFT LCD Bias

FUNCTIONAL BLOCK DIAGRAM

PGND1 SwWi1 VO1
[ ] [ ] [ ]

T T T
UVLO
&
Reference
N N VO1 Discharge
VO2 Discharge
SDA VO1 Controller
SCL VO1
Interface
HWEN &
Control Logic VO2
VSEL oTP
OoCP
AGND VO2 Controller SCP
_1 _1
Oscillator
T |

L L I R S
VIN SW2 VO2 PGND2

Figure 3. SGM3802 Functional Block Diagram

RECOMMENDED COMPONENTS OF TEST CIRCUITS

Reference Quantity Description Part Number Package Supplier
L4, Lo 2 4.7uH/100mQ/1.9A HTEH25201T-4R7MSR 2.5mm x 2.0mm x 1.0mm Cyntec
Cin 2 10pF/16V/X5R GRM188R61C106MA73 0603 Murata
Cuvro 2 10uF/16V/X5R GRM188R61C106MA73 0603 Murata
Cwo " 2 10uF/16V/X5R GRM188R61C106MA73 0603 Murata
NOTE:
1. The output capacitors of each output must be less than 50uF.
SG Micro Corp MAY 2026
SGMmICRO Www.sg-micro.com 1



Positive/Negative Dual-Output 300mA

SGM3802

Power Supply for TFT LCD Bias

DETAILED DESCRIPTION

The SGM3802 is designed for powering devices which
require both positive and negative bias voltages. The
device integrates a Boost converter VO1 for VPO and
an inverting Buck-Boost converter VO2 for VNO.
Output voltages of both converters can be programmed
in digital steps through the I°C interface control pins.

Under-Voltage Lockout (UVLO)

The built-in  under-voltage lockout function (UVLO)
monitors the input voltage and disables the device
when the input voltage is too low to operate.

Thermal Shutdown (TSD)

The device has a function of thermal shutdown, which
prevents the device from damage due to overheating
and excessive power dissipation. The device stops
switching and shuts down the outputs once the junction
temperature exceeds +145°C (TYP), and restarts with
the same programmed voltages and sequences when
the temperature decreases to +135°C (TYP).

Start-Up Sequence

VPO and VNO can be enabled separately with no delay
or be enabled simultaneously with delay timer tpg ay
through the P2N_SEQ and VPO_VNO_EN[1:0] bits.

Active Discharge

An active discharge for 0.8ms of the positive rail and
the negative rail is preset, and the discharge function of
both rails can be disabled respectively by programming
the DISP and DISN bits.

Boost Converter VO1 (VPO)

The Boost converter VO1 operates with a valley-
current-mode topology and fixed 1.45MHz (TYP)
frequency. The VO1 output voltage can be
programmed between 4.6V and 6.4V with 100mV steps
(see VPO_SET register).

The output of VO1 is fully isolated in shutdown mode.

Inverting Buck-Boost Converter VO2 (VNO)

The inverting Buck-Boost converter VO2 operates with
a peak-current-mode topology and fixed 1.25MHz (TYP)
frequency. The VO2 output voltage can be
programmed between -6.4V and -4.6V with 100mV
steps (see VNO_SET register).

The output of VOZ2 is fully isolated in shutdown mode.

EMI and Acoustic Interference

Switching noise propagating along wire connections
commonly dominates the EMI from the device
operation, which may degrade receiver sensitivities by
injecting interference into its carrier band or interim
band through inter-modulation in its down converters.
Inserting a ferrite bead into input power path and
making short and straightforward path always work well
in practice.

The device limits its lowest pulse skip frequency to be
higher than audible frequency range for acoustic
interference free operation.

SG Micro Corp
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Positive/Negative Dual-Output 300mA

SGM3802

Power Supply for TFT LCD Bias

DETAILED DESCRIPTION (continued)

Soft-Start, Discharge, Start-Up and Timing
Shutdown

The built-in soft-start function is adopted to limit the
inrush current.

Writing 11 to VPO_VNO_EN[1:0] bits enables the VO1
Boost converter and VO2 inverting Buck-Boost
converter with a sequence which is determined by
P2N_SEQ and TDELAY[1:0] bits. Also the VO1 and
VO2 can be enabled or disabled separately as shown
in the VPO_VNO_EN[1:0] bits.

VO1 starts with a pre-charge function and a 0.35A
soft-start current limit until it rises to the programmed
voltage. Then the full current limit is active (1.35A,
TYP).

toeLay after/before VO1 is enabled, the VO2 converter
starts switching with a 0.7A current limit until the VO2
rises to the programmed voltage. Then the full current
limit is active (1.7A, TYP).

The output discharge function can be controlled by the
fast discharge control bits (DISP & DISN).

Short-Circuit and Overload Protection

The built-in Short-Circuit protection (SCP) prevents the
device from damage. If either of the two outputs (VO1
and VO2) is shorted to the ground or VO1 and VO2 are
shorted together, the SGM3802 will trigger the function.
When a short or an overload occurs at VO1 or VO2,
both the two converters stop switching, the outputs are
shut down and latched.

A SCP or overload occurs if any of the following events
happens:

- VO1 is not in regulation 4.2ms after VO1 is enabled
then VO1 (and VO2) converter/s shut down.

- VO2 is not in regulation 4.2ms after tpg ay then VO2
(and VO1) converter/s shut down.

- VO1 falls below 80% of the programmed output
voltage longer than 1.4ms then all converters shut
down.

- VO2 rises above 80% of the programmed output
voltage longer than 1.4ms then all converters shut
down.

Device Reset
In order to reset the whole device, VIN has to cycle
below UVLO.

- A power cycle resets all settings to default values.

- Short-circuit at one of the VO1 and VO2 resets all
enable bit settings of the two converters.

- Writing VPO_VNO_EN[1:0] = 00 resets the output
voltage of VO1 and VO2.

- Fast discharge control bits (DISP & DISN) can only
be reset by power cycle.

- All voltage settings can only be reset by input power
restart or toggling HWEN to low.

- The flag registers can only be reset by read or input
power restart.

SG Micro Corp
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Positive/Negative Dual-Output 300mA

SGM3802

Power Supply for TFT LCD Bias

DETAILED DESCRIPTION (continued)

I’C Serial Interface and Data Communication
Standard I°C interface is used to program SGM3802
parameters and get status reports. I°C is well-known 2
wire serial communication interface that can connect
one (or more) master device(s) to some slave devices
for two-way communication. The bus lines are named
serial data (SDA) and serial clock (SCL). The device
that initiates a data transfer is a master and generates
the SCL clock as long as it is master. Slave devices
have unique addresses to identify. A master is typically
a micro controller or a digital signal processor.

The SGM3802 operates as a slave device with address
0x36 (36H). It has five 8-bit registers.

Physical Layer

Bus lines are pulled high by pull-up resistors and in
logic high state with no clocking when the bus is free.
The pull-up resistors that are tied to SDA and SCL lines
should be greater than 1.2kQ at 3.3V or 1.8kQ at 5V
supply respectively. The SGM3802 does not support
the general call. The SDA pin is open-drain.

I°C Data Communication

START and STOP Conditions

A transaction is started by taking control of the bus by
master if the bus is free. The transaction is terminated
by releasing the bus when the data transfer job is done
as shown in Figure 4. All transactions begin by master
which applies a START condition on the bus lines to
take over the bus and exchange data. At the end, the
master terminates the transaction by applying one (or
more) STOP condition. START condition is defined
when SCL is high and a high to low transition on the
SDA is generated by master. Similarly, a STOP is
defined when SCL is high and SDA goes from low to
high. START and STOP are always generated by a
master. After a START and before a STOP the bus is
considered busy.

SCL

SDA

S/sr Acknowledgement

or Repeated
START

signal from receiver -
START ACK

SDA

SCL

START STOP

Figure 4. I’C Bus in START and STOP Conditions

Data Bit Transmission and Validity

The data bit (high or low) must remain stable on the
SDA line during the high period of the clock. The state
of the SDA can only change when the clock (SCL) is
low. For each data bit transmission, one clock pulse is
generated by master. Bit transfer in I°C is shown in
Figure 5.

SDA ><
SCL \

< > >

Data Line Stable { Change of Data
and Data Valid !Allowed

Figure 5. I°C Bus Bit Transfer

Byte Format

Data is transmitted in 8-bit packets (one byte at a time).
The number of bytes in one transaction is not limited. In
each packet the 8 bits are sent successively with the
Most Significant Bit (MSB) first. An acknowledge (or
not-acknowledge) bit must come after the 8 data bits.
This bit informs the transmitter whether the receiver is
ready to proceed for the next byte or not. If the slave is
busy and cannot transfer another byte of data, it can
hold the SCL line low and keep the master in a wait
state (called clock stretching). When the slave is ready
for another byte of data, it releases the clock line and
data transfer can continue with clocks generated by
master. Figure 6 shows the byte transfer process with
I°C interface.

1 9|

Acknowledgement /' |
signal from receiver i
ACK STOP
or Repeated

START

P/Sr

Figure 6. Byte Transfer Process
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Positive/Negative Dual-Output 300mA

SGM3802

Power Supply for TFT LCD Bias

DETAILED DESCRIPTION (continued)

Acknowledge (ACK) and Not Acknowledge (NCK)
After transmission of each byte by transmitter, an
acknowledge bit is replied by the receiver as the ninth
bit. With the acknowledge bit the receiver informs the
transmitter that the byte is received, and another byte is
expected or can be sent (ACK) or it is not expected
(NCK = not ACK). Clock (SCL) is always generated by
master, including for the acknowledge clock pulse. SDA
line is released for receiver control during the
acknowledge clock pulse. And the receiver can pull the
SDA line low as ACK (reply a 0 bit) or let it be high as
NCK during the SCL high pulse. After that, the master
can either apply a STOP (P) condition to end the
transaction or send a new START (S) condition to start
a new transfer (called repeated start). For example,
when master wants to read a register in slave, one start
is needed to send the slave address and register
address, and then without a STOP condition another
start is sent by master to initiate the receiving
transaction from slave. Master then sends the STOP
condition and releases the bus.

Data Direction Bit and Addressing Slaves

The first byte sent by master after the START is always
the target slave address (7 bits) and an eighth
data-direction bit (R/W). R/W bit is 0 for a WRITE
transaction and 1 for READ (when master is asking for

SCL

SDA —\_

S ~
START I’C Slave Address

1

nnnnnnnnnEnnniEnnes
20000

data). Data direction is the same for all next bytes of the
transaction. To reverse it, a new START or repeated
START condition must be sent by master (STOP will
end the transaction). Usually the second byte is a
WRITE sending the register address that is supposed
to be accessed in the next byte(s). The data transfer
transaction is shown in Figure 7.

WRITE: If the master wants to write in the register, the
third byte can be written directly as shown in Figure 8
for a single write data transfer. After receiving the ACK,
master may issue a STOP condition to end the
transaction or send the next register data, which will be
written to the next address in a slave as multi-write. A
STOP is needed after sending the last data.

READ: If the master wants to read a single register
(Figure 9), it sends a new START condition along with
device address with R/W bit = 1. After ACK is received,
master reads the SDA line to receive the content of the
register. Master replies with NCK to inform slave that no
more data is needed (single read) or it can send an
ACK to request for sending the next register content
(multi-read). This can continue until an NCK is sent by
master. A STOP must be sent by master in any case to
end the transaction.

/O™

Data Byte ACK

Data Byte STOP

Figure 7. Data Transfer Transaction
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Positive/Negative Dual-Output 300mA
SGM3802 Power Supply for TFT LCD Bias

DETAILED DESCRIPTION (continued)
} Frame 1 >} Frame 2 4>(

1 9 1 9

« U U
son - N ATXmXo)e) o)/ XXX

N N

START by Byte#1 I°C Slave Address Byte ACK by Byte#2 Register Address Byte ACK by
Master Device Device

oy UL T
o XXX 04X 50z X1 oo B

D/
ACKby  STOP by
Device Master

.

Byte#3 DataByte 1 to Device Register

Figure 8. A Single Write Transaction

—_

Frame 1 }‘ Frame 2 }

1 9 1 9

o [ |-
son | N AKX X)X\ /N anones )Xo )Xoz o)X

N N

START by Byte#1 I°C Slave Address Byte ACK by Byte#2 Register Address Byte ACK by
Master Device Device

}~ Frame 3 + Frame 4

_VvY

1 9 1 9

e AN NN AN
T T\ N XXX\

N N

START by Byte#3 1°C Slave Address Byte ACK by Byte#4 Data Byte from Device NCKby  STOP by
Master Device Master Master

Figure 9. A Single Read Transaction
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Positive/Negative Dual-Output 300mA

SGM3802

Power Supply for TFT LCD Bias

DETAILED DESCRIPTION (continued)

Data Transactions with Multi-Read or Multi-Write
Multi-read and multi-write are supported by SGM3802
as explained in Figure 10 and Figure 11. In a multi-write
transaction, every new data byte sent by master is
written to the next register of the device. ASTOP is sent
whenever master is done with writing into device
registers.

In a multi-read transaction, after receiving the first
register data (whose address is already written to the
slave), the master replies with an ACK to send the
slave for sending the next register data. This can
continue as much as it is needed by master. Master
sends back an NCK after the last received byte and
issues a STOP condition.

} Frame 1

SCL

N\ XXX

1 9

HinininininininE

}< Frame 2 4>‘

nininini .-
VOOOOCOS

N N e

START by Byte#1 I°C Slave Address Byte ACK by Byte#2 Register Address Byte ACK by

Master Device Device

}4— Frame 3 ‘%‘ Frame 4 4>‘

1 9 1 9

= U S UL
(Continued)
>
SDA
DO DO
g XXX 02(o2)or) OO
N N e
. ACK by . ACK by
Byte#3 DataByte 1 to Register Device Byte#4 Data Byte 2 to Register Device
}4— Frame N —»{
1 9
SCL
(Continued)
, e o o
SDA T
(Continued) Do

~
Byte#N Data Byte nto Register

ACK by
Device

STOP by
Master

Figure 10. A Multi-Write Transaction
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Positive/Negative Dual-Output 300mA
SGM3802 Power Supply for TFT LCD Bias

DETAILED DESCRIPTION (continued)
;- Frame 1 r}‘ Frame 2 —»‘

1 9 1 9

SN o o S
W OOOOOOANINACCOOOOOON

N e N e

START by Byte#1 I°C Slave Address Byte ACK by Byte#2 Register Address Byte ACK by
Master Device Device

}: Frame 3 >}< Frame 4 —»{

1 9 1 9
= HUUHUHH L
(Continued) N,
> —
900000V OO
(Continued) -
N N e
START by Byte#3 I°C Slave Address Byte ACK by Byte#4 DataByte 1 from Device ACK by
Master Device Master
} Frame 5 r} o o o ‘4— Frame N >}
1 9 1 9
SCL
(Continued) I
o o o

—>

(Contnie) 6@@@@@6 o\ /" @@@@@@@@ /_\\_/ N

N e N

Byte#5 Data Byte 2 from Device ACK by Byte#N Data Byte nfrom Device NCKby  STOP by
Master Master Master

Figure 11. A Multi-Read Transaction
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Positive/Negative Dual-Output 300mA
SGM3802 Power Supply for TFT LCD Bias

REGISTER MAP
All registers are 8-bit and individual bits are named from D[0] (LSB) to D[7] (MSB).

I’C Slave Address of SGM3802 is: 0x36 (0b0110110 + R/W)
Bit Types:

R: Read only

R/W: Read/Write

RC: Read Clear

Table 1. Register Map

Register Default
Address Name Value (Hex) D[7] D[6] D[5] D[4] D[3] D[2] D[1] D[0]
0x04 . .
0x01 VPO_SET [VSEL Floating] Reserved VPO_DM_TIM[1:0] VPO_SET[4:0]
0x04 . .
0x02 VNO_SET [VSEL Floating] Reserved | VO2_MIN_FREQ[1:0] VNO_SETI[4:0]
0x03 ENABLE 0x0C Reserved | P2N_SEQ TDELAY[1:0] DISP DISN VPO_VNO_EN[1:0]
VNO_SCP | VPO_SCP
0x04 FLAG 0x00 Reserved UVLO_FLAG| TSD_FLAG FLAG FIAG
0x05 DEVICE 0x00 DEVICE_IDI[5:0] DEVICE_REVI[1:0]

REGO0x01: VPO_SET Register [reset = 0x04, 0x08 or 0x0E]

BITS BIT NAME DEFAULT | TYPE DESCRIPTION

D[7] Reserved 0 R/W Reserved

VPO Down Mode Hysteretic Deglitch Timer Setting
00 = 5ps (default)

D[6:5] VPO_DM_TIM[1:0] 00 R/W 01=1ms
10 = 20ms
11 = 50ms
00100,

VPO Output Voltage Setting

D[4:0] VPO_SETIOl | 07008 | R |Referto Table 2. Default: 5.0V, 5.4V or 6.0V, selected by VSEL
Table 2. VPO Output Voltage Setting
Do (Hex) VPO () ¥ Daia (Hex) VNO (V)
0x00 4.6 0x0A 5.6
0x01 4.7 0x0B 5.7
0x02 4.8 0x0C 5.8
0x03 4.9 0x0D 5.9
0x04 5.0 0xOE 6.0
0x05 5.1 O0xOF 6.1
0x06 5.2 0x10 6.2
0x07 53 0x11 6.3
0x08 54 0x12 6.4
0x09 55 > 0x12 Remain last write value or default value
SG Micro (?orp MAY 2026
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Positive/Negative Dual-Output 300mA
SGM3802 Power Supply for TFT LCD Bias

REGISTER MAPS (continued)
REGO0x02: VNO_SET Register [reset = 0x04, 0x08 or 0x0E]

BITS BIT NAME DEFAULT | TYPE DESCRIPTION

D[7] Reserved 0 R/W | Reserved

VO2 Operation Frequency Control at Light Load of Auto-Mode
00 = No setting (default)

DI[6:5] VO2_MIN_FREQ[1:0] 00 R/W |01 = Frequency > 5kHz

10 = Frequency > 7.5kHz

11 = Frequency > 25kHz

00100, :
D[4:0] VNO_SET[4:0] 0‘310013‘}0 RW | B e %I.tag;asu?tt:n?sgov, -5.4V or 6.0V, selected by VSEL
Table 3. VNO Output Voltage Setting
o SeTe) wow oS wow
0x00 -4.6 0x0A -5.6
0x01 4.7 0x0B -5.7
0x02 -4.8 0x0C -5.8
0x03 -4.9 0x0D -5.9
0x04 -5.0 0x0E -6.0
0x05 -5.1 OxOF -6.1
0x06 -5.2 0x10 -6.2
0x07 -5.3 0x11 -6.3
0x08 -5.4 0x12 -6.4
0x09 -5.5 > 0x12 Remain last write value or default value
REGO0x03: ENABLE Register [reset = 0x0C]
BITS BIT NAME DEFAULT | TYPE DESCRIPTION
D[7] Reserved 0 R/W | Reserved
VPO and VNO Output Sequence
DI[6] P2N_SEQ 0 R/W |0 = VNO starts tpg ay after VPO and shuts down before VPO (default)

1 = VPO starts tpg ay after VNO and shuts down before VNO

VPO and VNO Delay Timer tpgiay
00 = No delay (default)

D[5:4] TDELAY[1:0] 00 R/W [01=1ms

10 = 5ms

11 = 10ms

VPO Active Discharge Control when Shutdown
D[3] DISP 1 R/W |0 = No Discharge

1 = Discharge (default)

VNO Active Discharge Control when Shutdown
D[2] DISN 1 R/W |0 = No Discharge
1 = Discharge (default)

VPO & VNO Enable Control

00 = Disable Both VPO and VNO (default)
D[1:0] VPO_VNO_EN[1:0] 00 R/W |01 = Enable VPO and Disable VNO

10 = Enable VNO and Disable VPO

11 = Enable Both VPO and VNO with tpg ay

SG Micro Corp MAY 2026
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SGM3802

Positive/Negative Dual-Output 300mA
Power Supply for TFT LCD Bias

REGISTER MAPS (continued)

REGO0x04: FLAG Register [reset = 0x00]

BITS BIT NAME DEFAULT | TYPE DESCRIPTION
D[7:4] Reserved 0000 R Reserved
UVLO Fault Flag
D[3] UVLO_FLAG 0 RC |0 = No UVLO fault (default)
1=UVLO fault
Thermal Shutdown Fault Flag
D[2] TSD_FLAG 0 RC |0 = No thermal shutdown fault (default)
1 = Thermal shutdown fault
VNO Short-Circuit Fault Flag
D[1] VNO_SCP_FLAG 0 RC |0 =No VNO Short Fault (default)
1 =VNO Short Fault
VPO Short-Circuit Fault Flag
DI[O] VPO_SCP_FLAG 0 RC |0 = No VPO Short Fault (default)
1= VPO Short Fault

REGO0x05: Device ID Register Address [reset = 0x08]

BITS BIT NAME DEFAULT | TYPE DESCRIPTION
. . Device ID

D[7:2] DEVICE_IDI[5:0] 000010 R 000010 = SGM3802
. . Device Revision

DI[1:0] DEVICE_REVI[1:0] 00 R 00 = Rev 0.0
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
WLCSP-1.25%1.75-12B

| D |

Vo

12x @ 0.20

A1 CORNER—

TOP VIEW RECOMMENDED LAND PATTERN (Unit: mm)
1
[ —12xdd
L a-a-af -
e
T G & 04}
? i
D D I — - — C
A1 @ @

[ [eec|C] ‘LSEATING PLANE |
SIDE VIEW BOTTOM VIEW

Symbol Dimensions In Millimeters
MIN NOM MAX
A - - 0.495
A1 0.131 - 0.171
D 1.220 - 1.280
1.720 - 1.780
d 0.187 - 0.247
e 0.350 BSC
cce 0.050
NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

TQFN-2.5%3-14L
PIN 1#\ D4-1 4—’77174145: k
e 1 |
] ]
T :l Ej'lo x e
E E1 3 —]
l ] 1 ~14xb
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_t DETAIL A A
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SIDE VIEW RECOMMENDED LAND PATTERN (Unit: mm)
i U
ALTERNATE A-1 ALTERNATE A-2
DETAIL A
ALTERNATE TERMINAL
CONSTRUCTION
Svmbol Dimensions In Millimeters
y MIN NOM MAX
A 0.700 - 0.800
A1 0.000 - 0.050
A2 0.203 REF
b 0.200 - 0.300
D 2.400 - 2.600
D1 0.900 - 1.100
E 2.900 - 3.100
E1 1.400 - 1.600
e 0.500 BSC
k 0.350 REF
L 0.300 | - | 0.500
eee 0.080

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
o %
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
WLCSP-1.25%1.75-12B 7" 9.5 1.37 1.94 0.69 4.0 4.0 2.0 8.0 Q1
TQFN-2.5x3-14L 13" 12.4 2.80 3.30 1.15 4.0 4.0 2.0 12.0 Q1
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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

Length Width Height .
Reel Type (mm) (mm) (mm) Pizza/Carton
7" (Option) 368 227 224 8
7" 442 410 224 18
o
o
13" 386 280 370 5 %
€ PP G Nicro Corp TX20000.000
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