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SGMICRO

SGM3843A

Power Management IC for AMOLED Display

GENERAL DESCRIPTION

The SGM3843A is a PMIC (Power Management IC)
designed for powering AMOLED (Active Matrix Organic
LED) displays which require Vepp, Velvss, Vavops
Vovop and V.

The device integrates two Boost converters VO1 for
Vewvop and VO3 for Vavpp, one dual-phase inverting
Buck-Boost converter VO2 for Vg yss, one single-phase
inverting Buck-Boost converter VOS5 for Vyg., and one
Buck converter VO4 for Vpypp. It also integrates one
negative low dropout linear regulator (LDO) VO5_LDO
for Ve _Lpo-

The DVDD, VGL and VGL_LDO are used for powering
the DDIC (Display-Driver IC).

All output voltages of these converters can be
programmed in digital steps through the SWIRE
interfaces.

The SGM3843A is available in a Green WLCSP-3.3x
3.3-64B package.

FEATURES

e 2.9V to 5.0V Input Supply Voltage Range
e Synchronous Boost Converter VO1 (ELVDD)
+ 4.6V to 5.0V Output Voltage with 100mV Steps
+ 4.6V Default Output Voltage
+ 0.65% Accuracy at 4.6V
+ 1200mA Output Current Capability
e Synchronous Inverting Buck-Boost Converter
VO2 (ELVSS)
+ -7.0V to -1.05V Output Voltage with 50mV Steps
+ -4.0V Default Output Voltage
+ 1% Accuracy at -4.0V
+ 1200mA Output Current Capability
e Synchronous Boost Converter VO3 (AVDD)
+ 5.7V to 8.0V Output Voltage with 50mV Steps

« 7.6V Default Output Voltage
+ 0.66% Accuracy at 7.6V
¢ 200mA Output Current Capability
e Synchronous Buck Converter VO4 (DVDD)
+ 0.7V to 2.075V Output Voltage with 25mV Steps
+ 1.05V Default Output Voltage
+ 0.6% Initial Accuracy at 1.05V
+ 400mA Output Current Capability
e Synchronous Inverting Buck-Boost Converter
VOS5 (VGL)
+ -4.0V to -12.5V Output Voltage with 100mV Steps
« -7V Default Output Voltage
+ 0.8% Accuracy at -7V
+ 30mA Output Current Capability
¢ Low Dropout Linear Regulator VO5_LDO
(VGL_LDO)
+ Fixed 300mV Dropout Voltage
¢ 30mA Output Current Capability
e Excellent Line Transient Regulation
e High Performance Load Regulation
e Vv and Vgut Bi-Directional Isolation
® SWIRE Interface
e Under-Voltage Lockout (UVLO)
e All Channels Soft-Start
e All Channels Fast Discharge Function (FD)
e All Channels Short Circuit Protection (SCP)
e All Channels Over-Current Protection (OCP)
® Over-Temperature Protection (OTP)

® Overload Protection (OLP)
e Start-Up Short Detection (SSD)

® Vg yss Start-Up Delay: 6ms
® Short Circuit and OLP Detection Time: 1ms
e Available in a Green WLCSP-3.3x3.3-64B Package

APPLICATIONS

Smartphones & Tablets
Active Matrix OLED Displays
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SGM3843A

Power Management IC for AMOLED Display

PACKAGE/ORDERING INFORMATION

SPECIFIED

PACKAGE ORDERING PACKAGE PACKING
NOBES DESCRIPTION EEMEERATNIRE NUMBER MARKING OPTION
RANGE
SGM
0 ° 3843AYG
SGM3843A | WLCSP-3.3x3.3-64B | -40°C to +85°C SGM3843AYG/TR XXXXX Tape and Reel, 5000
XX#XX

MARKING INFORMATION

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

Date Code - Year
— Trace Code
_,__ Vendor Code
XX XXX
XX # XX

Coordinate Information
Wafer ID Number ("A" =01, "B" =02, --- "Y" = 25)
Coordinate Information

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

Voltage Range (with Respect to Ground Pin)
PVIN1, PVIN2A, PVIN2B, PVIN4, PVIN5, AVIN, VO1, VO1_FB,

VO4 _FB ..ot -0.3V to 6V
VO4_EN, VO5_EN, SWIRE1, SWIRE2, RESETB, VIO, PGOOD
............................................................................. -0.3V to 6V
VO2A, VO2B, VO2_FB......cccvvveeiiiveeen. -9V to GND + 0.3V
VOS5, IN_LDO, VO5_LDO........ccceuverennen -15V to GND + 0.3V
SWT, SW4 e -0.3V to 6V
SW1, SW4 (Transient: 10NS) ..c..ooviiiiiiieiieeeiiiiieeen. -1V to 8V
SW3, VO3 ..t -0.3V to 10V
SW3 (Transient: 10NnS).........eeeieeiiiiiiiiieeee e, -1V to 12V
SW2A, SW2B ... -9V to 6V
SW2A, SW2B (Transient: 10nS).......ccccceeeeeevennneen. -11V to 8V
SWS e -15V to 6V
SWS5 (Transient: 10NnS)........oeevveiiiiiiiieieeee e, -17V to 8V
Package Thermal Resistance

WLCSP-3.3%3.3-64B, BUa ..cecveiiiiiiieiieeieeceee 27°C/W
Junction Temperature..........ccccccceevcivieieeeee e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S)........ccccvvveeeeeiennns +260°C
ESD Susceptibility

HBM. ..t 2000V
CDM e 1000V

RECOMMENDED OPERATING CONDITIONS

Operating Junction Temperature Range....... -40°C to +125°C
Operating Ambient Temperature Range........ -40°C to +85°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 section is 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.

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

NOVEMBER 2023
2



SGM3843A Power Management IC for AMOLED Display

PIN CONFIGURATION

(TOP VIEW)
1 2 3 4 5 6 7 8
e . __ - - __ -
RN
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WLCSP-3.3%3.3-64B

PIN DESCRIPTION

PIN NAME TYPE DESCRIPTION
A1, B1,B2 PVIN2B | VO2 Inverting Buck-Boost Converter B Power Supply Input Pin.
A2, A3, B3 SwW2B /O | VO2 Inverting Buck-Boost Converter B Switching Node.
A4, B4 VO2B (0] VO2 Inverting Buck-Boost Converter B Output Pin.
A5, B5 VO2A (0] VO2 Inverting Buck-Boost Converter A Output Pin.
AB, A7, B6 SW2A I/O | VO2 Inverting Buck-Boost Converter A Switching Node.
A8, B7, B8 PVIN2A | VO2 Inverting Buck-Boost Converter A Power Supply Input Pin.
C1 PVINS | VOS5 Inverting Buck-Boost Converter Power Supply Input Pin.
Cc2 PGND5 G VOS5 Power Ground.
C3 PGOOD (0] Power Good Open-Drain Output.
C4 VO2_FB | VO2 Inverting Buck-Boost Converter Output Sense Input.
C5 PGND2 G VO2 Inverting Buck-Boost Converter Power Ground.
C6, D4, D5, D6,
E3, E4, E5, E7, AGND G Analog Ground Pin.
F4, F6, G5, H5

€ PP G Nicro Corp NOVEMBER 2023

sGmICRO WWW.sg-micro.com ;



SGM3843A

Power Management IC for AMOLED Display

PIN DESCRIPTION (continued)

PIN NAME TYPE DESCRIPTION
C7 VO4_FB (0] VVO4 Buck Converter Output Sense Input.
Cc8 PVIN4 | VO4 Buck Converter Power Supply Input Pin.
D1 SW5 I/O | VOS5 Inverting Buck-Boost Converter Switching Node.
D2 VO5_LDO (0] VOS5 Negative Low Dropout Regulator Output.
D3 VO5_EN | VOS5 Inverting Buck-Boost Converter Enable Pin.
D7 VO4_EN | VO4 Buck Converter Enable Pin.
D8 Sw4 I/O | VO4 Buck Converter Switching Node.
E1 VO5 (0] VOS5 Inverting Buck-Boost Converter Output.
E2 IN_LDO | VOS5 Inverting Buck-Boost Converter and LDO Power Supply Input Pin.
E6 RESETB | Reset Control Input Pin.
E8 PGND4 G VO4 Buck Converter Power Ground.
F1, F2, F3 PGND1 G VO1 Boost Converter Power Ground.
F5 DGND G Digital Ground Pin.
F7 VIO | Input \/oltage Supply for I/O Circuits. Bypass this pin to AGND with at least 1yF high quality ceramic
capacitor (X5R or better).

F8 AVIN | Analog Input Supply Pin.

G1, G2, H1, H2 SWA1 /O | VO1 Boost Converter Switching Node.

G3, H3, H4 VO1 (0] VO1 Boost Converter Output.

G4 VO1_FB | VO1 Boost Converter Output Sense Input.
G6 SWIRE1 | VO1/VO2 Converter Enable and Programming Pin.
G7 SWIRE2 | VO3 Converter Enable and VO3/VO4/VO5 Programming Pin.
G8 PGND3 G VO3 Boost Converter Power Ground.
H6 PVIN1 | VO1 Boost Converter Power Supply Input Pin.
H7 VO3 (0] VO3 Boost Converter Output.
H8 SW3 I/O | VO3 Boost Converter Switching Node.

NOTE: I: input, O: output, I/0: input or output, G: ground.
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SGM3843A Power Management IC for AMOLED Display

TYPICAL APPLICATION

Viy=2.9V to 5V Lvor 2201 3 Vewvop
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H
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5 PVIN4 Buck e 04 ] Lo 0.7V~2.075V
T 104F —{PeND4  VO4  vos B [ T 150F
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E3E4E5E7 F4 AGND
f5| oo SGM3843A
Figure 1. Typical Application Circuit
Table 1. Recommended Component Selection
Component Value Number Electrical Spec Part Number Manufacturer
CIN1‘ CIN2: CINB: CPVIN1‘ CPVINZA_%
SPV'“ZA—é‘ CPV'“éB—“ C"SNZB—Z‘ 22uF 16 X5R, 16V, 0805 GRM219R61C226ME15L Murata
PVIN5; VO1_1, “wVO1_2; VO1_3s
CVO1_4‘ CVOZA 1)1 CVOZB (1)‘ CV03
Cerving, Cavin 10uF 2 X5R, 16V, 0603 GRM188R61C106MA73 Murata
Cvos® 15uF 1 X5R, 10V, 0603 C1608X5R1A156M080AC TDK
Cvos 10pF 1 X5R, 25V, 0603 GRM188R61E106MA73 Murata
Cvio 1uF 1 X5R, 16V, 0603 GRM155R61C105KA12 Murata
CvosLpbo 4. 7uF 1 X5R, 25V, 0603 GRM188R61E475ME11 Murata
Lvo1, Lvoza, Lvozs 2.2uH 3 4A, 70mQ, 322512 HMLQ32251B-2R2MS Cyntec
Lvos 6.8uH 1 1.1A, 275mQ, 252012 VLS252012CX-6R8M-1 TDK
Lvos @ 0.47uH 1 2.9A, 54mQ, 160808 | TFM160808ALC-R47MTAA TDK
Lvos 3.3uH 1 1.5A, 228mQ, 252010 1269AS-H-3R3M=P2 Murata
Rrcoop 100kQ 1

NOTES:

1. Cvoza = Cvozs = 2x22F are recommended for lvoz > 1A.

2. Lvos = 2.2uH & Cvo4 = 2.2uF are recommended for Vpvop < 1.5V application due to better efficiency.
Lvos = 0.47uH & Cyos = 15uF can be used for 0.7V < Vpypp < 2.075V application.
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SGM3843A

Power Management IC for AMOLED Display

ELECTRICAL CHARACTERISTICS

(Vin = 3.7V, Vyo1 = 4.6V, Vyo2 = -4.0V, Vyos = 7.6V, Vyos = 1.05V, Vyos = -7V, T, = -40°C to +85°C, typical values are at T, = +25°C,

unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | mIN | TYP | mAX | UNITS
General
AVIN, PVIN Input Voltage Range Vs vin 29 5 \%
Shutdown Current into PVINXx, AVIN Isp All channels off 1.0 2.0 uA
Quiescent Current into PVINX, AVIN laon All channels on, no load, pulse 130 4.3 mA
Quiescent Current into PVINX, AVIN laon All channels on, no load, pulse 129 1.6 mA
AVIN Start Threshold Voltage VstarT Vn rising 2.2 2.36 2.5 \%
AVIN Stop Threshold Voltage Vstop V\ falling 21 2.25 2.4 \%
Thermal Shutdown Temperature Tsp Temperature rising 150 °C
Thermal Shutdown Hysteresis ATsp TSD release threshold temperature = Tsp - ATsp 15 °C
ELVDD Boost Converter (Vyo1 = VeLvpp)
Output Default Voltage Vvor 4.6V to 5.0V with 100mV/step, default 4.6V 4.6 4.6 5.0 \%
T,=+25°C -0.5 0.5
Output Voltage Total Accuracy Vvo1 = 4.6V, no load %
T,=-40°C to +85°C| -0.65 0.65
SW1 MOSFET On-Resistance RDS(ON)11 IDS =200mA 60 mQ
SW1 MOSFET Rectifier On-Resistance Rosonyiz | Ips = 200mA 110 mQ
SW1 Current Limit lsw1 Lim Inductor valley current, T, = +25°C 2.5 2.9 3.3 A
SW1 Switching Frequency fawi lvor = 100mA 1.25 1.45 1.65 MHz
Maximum Output Current lvo1 max | ViNn=2.9V to 5.0V, T, = +25°C 1200 mA
VO1 and FB1 Leakage ILeak vo1 No discharge, EL_EN =0 0.5 1.2 uA
Short Qrcmt Protection Threshold in Vvoirece | Vvor falling, percentage of nominal Vyoq, Ty=+25°C | 78 87 94 %
Operation
Discharging Resistance Rocre votr | lvor = 20mA 75 Q
Discharge Time tovor 8 ms
AVi = 0.5V, tg = te= 10ps, | Overshoot 8 iy
|\/o1 = 0mA to 300mA Undershoot 8
Line Transient VO1LiNeTRA
AVp = 05V, tr = te= 10ps, Overshoot 18 -y
lvo1 = 300mA to 1200mA Undershoot 18
lvor = 100mA, Vi = 2.9V to 5.0V +0.014
Line Regulation VO1Linerec %N
No load, Viy = 2.9V to 5.0V +0.014
IVO17V02 = 0mA to 700mA 14 mVep
Output Voltage Ripple VO 1RrippLE
|\/o1_v02 =700mA to 1200mA 20 mVpp
= Overshoot 6
Load Transient VO1L0apTRA tAIV_O; _150mA t0 1200mA, mvV
R = lF = Ooms Undershoot 6
Load Regulation VO1 0aprec | OMA < lyo1 £ 1200mA, Viy = 2.9V to 5.0V 3 mV

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

NOVEMBER 2023
6




SGM3843A Power Management IC for AMOLED Display

ELECTRICAL CHARACTERISTICS (continued)
(Vin = 3.7V, Vyo1 = 4.6V, Vyo2 = -4.0V, Vyos = 7.6V, Vyos = 1.05V, Vyos = -7V, T, = -40°C to +85°C, typical values are at T, = +25°C,
unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | miN | TYP | mAX | UNITS
ELVSS Buck-Boost Converter (Vvoz = VeLyss)
Output Voltage Range Vvoz -7.0V to -1.05V with 50mV/step, default -4.0V -7 -4 -1.05 \%
T,=+25°C -25 25
Output Voltage Total Accuracy Vvoz = -4.0V, no load mV
T, =-40°C to +85°C| -40 40
SW2A MOSFET On-Resistance RDS(ON)A1 |DS =200mA 90 mQ
SW2A MOSFET Rectifier On-Resistance Rosionaz | Ips = 200mA 65 mQ
SW2B MOSFET On-Resistance RDS(ON)B1 IDS =200mA 90 mQ
SW2B MOSFET Rectifier On-Resistance Rosongz | los = 200mA 65 mQ
SW2A Current Limit Iswzaum | Inductor peak current, T, = +25°C 2.85 3.6 4.45 A
SW2B Current Limit Iswzs v | Inductor peak current, T, = +25°C 2.85 3.6 4.45 A
Average Load Current Threshold with .
DuaI-F?hase IrmsasB Load current rising 200 A
Average Load Current Threshold with .
Phase A Only IrmsA Load current falling 130 A
SW2 Switching Frequency fswz lvoz = 100mA 1.05 1.25 1.45 MHz
Maximum Output Current lvoz_max Vin=3.0Vto 5.0V, T, = +25°C 1200 mA
‘(S)hort Circuit Protection Threshold in Vvozscp | Vo rising, percentage of nominal Vo, Ty = +25°C| 75 83 89 %
peration
Discharging Resistance Rocre voz | Ivoz = 20mA 65 Q
Discharge Time tovoz 3.5 ms
VO2 Leakage, No Discharge lLeak vo2 1.3 2.7 MA
|\/o1_v02 =0mA to 650mA, V\/oz =-1.0Vto-7.0V 20 mVpp
Output Voltage Ripple VO2rippLE
IVO17V02 =0mA to 1200mA, Vvoz =-1.0V to -5.0V 31 mVpp
AV = 0.5V, tr = tr= 10us, | Overshoot 19
lvoz = OMA to 650mA, Undorshoot 18 mV
. . Vvo2 =-1.0V to -7.0V ndershoo
Line Transient VO2
T TAVIN= 0.5V, tr = te= 10us, | Overshoot 22
lvoz = 650mA to 1200mA, mV
Vvoz = -1.0V to -5.0V Undershoot 20
Line Regulation VOZLINEREG IVOZ = 100mA, V|N =2.9V to 5.0V +0.013 %IV
= Overshoot 25
Load Transient VO2.0n0TRA elvoz_ lemAio 1EOOmA, mV
vo2= -4V, tr = tr = Sms Undershoot 35
Load Regulation VO20nprec | OMA < lyoz < 1200mA +0.011 %lA
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SGM3843A Power Management IC for AMOLED Display

ELECTRICAL CHARACTERISTICS (continued)

(Vin = 3.7V, Vyo1 = 4.6V, Vyo2 = -4.0V, Vyos = 7.6V, Vyos = 1.05V, Vyos = -7V, T, = -40°C to +85°C, typical values are at T, = +25°C,
unless otherwise noted.)

PARAMETER | symeoL | CONDITIONS | miN | TYP | mAX | UNITS

AVDD Boost Converter (Vyos = Vavop)

Output Voltage Range Vvos 5.7V to 8.0V with 50mV/step, default 7.6V 5.7 7.6 8.0 \%
Output Voltage Total Accuracy Vvos3 = 7.6V, no load T, = +25%C % 3 mV

T,=-40°C to +85°C| -50 50
SW3 MOSFET On-Resistance Rosonat | los = 200mA 430 mQ
SW3 MOSFET Rectifier On-Resistance Rosionyzz | Ibs = 200mA 550 mQ
SW3 Current Limit Isws_Lim Inductor peak current, T, = +25°C 0.85 1.23 1.65 A
SW3 Switching Frequency fsws lvos = 30mA 1.25 1.45 1.65 MHz
Maximum Output Current lvos max | Vin =3.0V to 5.0V, T, = +25°C 200 mA
‘(S)hort C irouit Protection Threshold in Vvos_scp | Vvos falling, percentage of nominal Vyos, Ty =+25°C | 79 86 92 %
peration
VO3 Leakage, No Discharge ILeAk vo3 2.5 3.5 HA
Discharging Resistance Rocre vos | lvos = 20mA 52 Q
Discharge Time tovos 1.5 ms
Output Voltage Ripple VO3grpppe | lvos= 0mA to 200mA 32 mVep
Line Transient VO3 ineTrA ﬁl/;h‘:z(?n?x te =t = 10us, Overshoot 10 mV
Undershoot 16
Line Regulation VO3uneres | lvos = 100mA, Viy = 2.9V to 5.0V +0.011 %N
= Overshoot 43

Load Transient VO3,0apTRA QILO:F_:S%ESA, t\(/),N1 203T£} Undershoot 43 mV
Load Regulation VO3 0aprec | OMA < lyos £ 200mA +0.036 %lA
DVDD Buck Converter (Vvos = Vpvop)

Output Voltage Range Vvos 0.7V to 2.075V with 25mV/step, default 1.05V 0.7 1.05 | 2.075 \Y

Output Voltage Total Accuracy

(Initialization) Vvos = 1.05V, T, = +25°C 6 6 | mv
Output Voltage Total Accuracy Vvos = 1.05V T, =+25C 10 10 mV
T,=-40°C to +85°C -18 18
SW4 Current Limit Iswa_Lim Inductor peak current, T, = +25°C 0.8 1.2 1.6 A
SW4 MOSFET On-Resistance Ros(ony1 Ips = 200mA 370 mQ
SW4 MOSFET Rectifier On-Resistance Rosony4z | Ibs = 200mA 220 mQ
SW4 Switching Frequency fowa lvos = 400mA 2.7 MHz
Maximum Output Current lovop vax | Vin = 2.9V to 5.0V, T, = +25°C 400 mA
Discharging Resistance Rocre vos | lvos = 20mA 75 Q
VO4 Discharge Time tovos 2.5 ms
Output Voltage Ripple VO4rippLE 22 mVep
Line Transient VOA4neTRA ﬁZ;lZgO?nVA tr = te=10ps, Overshoot 13 mV
Undershoot 13
Line Regulation VO4nerec | Ivos = 60mA to 100mA, Viy = 2.9V to 5V +0.021 %NV
- —t= Overshoot 8
Load Transient VO4,0apTRA 6:&02 2.;(\)/0{2'65\'\; R =te=10us, Undershoot 8 mV
Load Regulation VO4 onprec | OMA < lyos < 400mA 5 mV
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SGM3843A Power Management IC for AMOLED Display

ELECTRICAL CHARACTERISTICS (continued)

(Vin = 3.7V, Vyo1 = 4.6V, Vyo2 = -4.0V, Vyos = 7.6V, Vyos = 1.05V, Vyos = -7V, T, = -40°C to +85°C, typical values are at T, = +25°C,
unless otherwise noted.)
PARAMETER | SYMBOL | CONDITIONS | MIN | TYP \ MAX \ UNITS

VGL Buck-Boost Converter (Vyos = VyeL)

Output Voltage Range Vvos -4.0V to -12.5V with 100mV/step, default -7V -12.5 -7 -4 \%
T,=+25C -0.6 0.6

Output Voltage Total Accuracy Vyvos = -7V, no load %
T,=-40°C to +85°C | -0.8 0.8

SWS5 Current Limit Isws_Lim Inductor peak current, T, = +25°C 0.70 1.05 1.45 A

SW5 MOSFET On-Resistance Ros(onys1 Ips = 200mA 720 mQ

SW5 MOSFET Rectifier On-Resistance Ros(onys2 Ips = 200mA 360 mQ

SW5 Switching Frequency fsws lvos = 30mA 1.05 1.25 1.45 MHz

Maximum Output Current lvos_max Vv = 2.9V to 5.0V, T, = +25°C 30 mA

VOS5 Short Circuit Protection Vvos_scp Vvos rising, percentage of nominal Vyos, Ty = +25°C| 60 76 85 %

Discharging Resistance Rocre vos | lvos = 20mA 120 Q

VOS5 Discharge Time tovos 2.5 ms

VOS5 Leakage, No Discharge ILeAk vos 2.6 4 MA

Output Voltage Ripple VOb5gpppe | Ilvos= 0mA to 30mA 34 mVep

= = t.= Overshoot 35
Line Transient VOS5, NeTRA ﬁl/s'“: Orgi\t/o gROm;F 10us, Orderehoot e mv
Line Regulation VOS5 nerec | lvos = 5mA, Vin = 2.9V to 5V +0.011 %IV
- Overshoot 8

Load Transient VOS5, 0apTRA e\l,\gf: _?{}1 AthZ :F0=m$0ps Undershoot 18 mV

Load Regulation VOS5, 0nprec | OMA < lyos < 30mA +0.31 %lA

Negative LDO (VO5_LDO)

Output Default Voltage Vvos_ 1o Vyos + 0.3 \%
T,=+25°C -1.1 1.1

Output Voltage Accuracy Vvos = -7.1V, no load %
T,=-40°C to +85°C | -1.2 1.2

Load Regulation dLioo OmA < lvos oo < 30mA +0.37 Y%lA

Line Regulation dVibo lvos oo = 5SmMA, Vin = 2.9V to 5V +0.013 %N

Logic I/O Pin Characteristics (VO4_EN, VO5_EN, RESETB, SWIRE1, SWIRE2)

Input High Threshold Voltage ViH s Input rising 1.0 \%

Input Low Threshold Voltage ViLs Input falling 0.4 \%

Logic I/0 Pin Characteristics (PGOOD) — Open-Drain

Output Logic Low Voltage VoL At 5mA sink current | | ‘ 0.4 | \%

€ PP G Nicro Corp NOVEMBER 2023
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SGM3843A

Power Management IC for AMOLED Display

TIMING REQUIREMENTS

PARAMETER | symBoL | wmN TYP MAX | UNITS
Short Circuit Timer
VO1 Short Circuit Detection Time in Start-Up 2 2.50 3
VO1 Short Circuit Detection Time in Operation totiscr) 08 1.0 13
VO2 Short Circuit Detection Time in Start-Up teonsor 5.5 6.7 7.9
VO2 Short Circuit Detection Time in Operation 0.8 1.0 1.3
VO3 Short Circuit Detection Time in Start-Up 3.4 me
VO3 Short Circuit Detection Time in Operation osiscr) 08 1.0 13
VOS5 Short Circuit Detection Time in Start-Up 3.4
VO5 Short Circuit Detection Time in Operation tvosisor) 0.8 1.0 1.3
SWIRE1&SWIRE2 Interface
Initialization Time tinir 350 450
Shutdown Time Period torr 35 55 80
Pulse High Level Time Period thiH 10 20 us
Pulse Low Level Time Period tLow 2 10 20
Data Storage/Accept Time Period tstore 35 55 80
Power Sequence
VO1 Start-Up Time tssi 3.0
VO2 Start-Up Time tss2 2.0
VO2 Start-Up Time Delay after VO1 toeLay 2.7
VO3 Start-Up Time tss3 1.9 ms
VO4 Start-Up Time tssa 1.0
VOS5 Start-Up Time (after VO5_EN = High) tsss 1.0
VO5_LDO Start-Up Time (after VO5_EN = High) tsss L 35

@ SG Micro Corp
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SGM3843A

Power Management IC for AMOLED Display

TYPICAL PERFORMANCE CHARACTERISTICS

VO1 and VO2 Combined Efficiency vs. Output Current
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SGM3843A

Power Management IC for AMOLED Display

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

VO1 Line Regulation
4.606

Vyo; = 4.6V

4.604 =
/

[
J |

4600 p——T—————"

Vvor (V)

4.598 — lyo1 vop = OMA R

— lvor vop = 1200mA
4.596 =

29 32 35 38 41 44 47 50
Input Voltage (V)

VO2 Line Regulation

-3.995 ‘
Vyop = -4V
-4.000
T ——
2-4.005 \
8 T
> .4.010
-4.015 — lvo1_voz = OMA
— lyor voz = 1200mA
-4.020

29 32 35 38 41 44 47 50
Input Voltage (V)

VO3 Line Regulation

7.608 ‘
Vyos = 7.6V
7.606
— 7.604 Vs O
S NF
3 =
>> /7<7<
7.602 =
7.600 — lyos = OMA
— lyos = 200mMA
7.598

29 32 35 38 41 44 47 50
Input Voltage (V)

4.606

4.604

4.602

Vvor (V)
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-4.000
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Vvos (V)

7.600
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VO1 Load Regulation

Vyo; = 4.6V
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VO2 Load Regulation
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VO3 Load Regulation
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SGM3843A

Power Management IC for AMOLED Display

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

VO4 Line Regulation
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SGM3843A

Power Management IC for AMOLED Display

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

IL1 r

VO1 Output Voltage Ripple at No Load

Vi = 3.7V, Vyor = 4.6V, lior = OmA

AC Coupled

Time (500ns/div)

VO2 Output Voltage Ripple at No Load

Vi = 3.7V, YVOE =4V, lyop = OMA

AC Coupled

| 20mV/
div

200mA/
div

10mV/

| div

lLon 200mA/
div
l2s ZQOmA/
L LI
Time (1ms/div)
VO2 Output Voltage Ripple at Heavy Load
Vi = ;3.7V, Yvoz =4V, l0, = 1200mA
AC Coupled
ah b Lo bdh Ao hl kL | 20mV/
VO2 fﬂ(—m V'“A-Jr-w WWW#WWV wrm. [ div
lioa 1A/div
28 1A/div

VO1 Output Voltage Ripple at Heavy Load

Vin = f-7V, Yvow =4.6V, lyor = 1200mA
AC Coupled
VO1 4 WW : ngV/
iv
[
IL1 500mA/
| div
Time (500ns/div)
VO2 Output Voltage Ripple at Moderate Load
Vin = 3.7V, Vyoz = -4V, lyo, = 500mA
AC Coupled oomV/
vozs div
| 500mA/
L2A dlv
| 500mA/
L2B d|v

VO3 Output Voltage Ripple at No Load

Time (500ns/div)

Vin = 3.7V, Vuos = 7.6V, s = OmA
| AC Coupled I

IL3

10mVv/
div

100mA/
div

Time (500ns/div)

Time (500ps/div)
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SGM3843A

Power Management IC for AMOLED Display

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

VO3

VO3 Output Voltage Ripple at Light Load

AC Coupled

Vin = 3.7V, Vyos = 7.6V, lvos = 20mA

VO4 Output Voltage Ripple at No Load

Time (500ns/div)

T T T T v
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[ AC Coupled
v04WW

s

VO5 and VO5_LDO Output Voltage Ripple at Light Load

Time (50ms/div)

Iis
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Time (10ps/div)
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VO3 Output Voltage Ripple at Heavy Load
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div
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div
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div
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div

200mA/
div
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i #
ool N
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Time (500ns/div)
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\ \
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SGM3843A

Power Management IC for AMOLED Display

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

VIN

VO14¥

VO27

VIN

V03 (Pt s P s

VO1 and VO2 Line Transient at Light Load

Vi = 3.7V 10 4.2V, lyor vos = 5MA

AC Coupled

-

AC Coupled

E

AC Coupled

Time (200us/div)

VO3 Line Transient at Light Load

Y
Vin=3.7V 10 4.2V, lyos = 5SmA

BURLAEREY R AR

AC Coupled

-

Time (200us/div)

VO4 Line Transient at Light Load

v
Vin = 3.7V t0 4.2V, lyos = 5SmA

- ———

Time (200us/div)

500mV/
div
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div

20mVv/
div

500mV/
div

20mV/
div

500mV/
div

20mV/
div

VIN

\Yorgi

VIN 1

AC Coupled
e e

TW
AC Coupled
VO1 @MW

VO1 and VO2 Line Transient at Heavy Load

Ve = 3.7V 10 4.2V, lyor vor = 1000mA

AC Coupled

Time (200ps/div)

VO3 Line Transient at Heavy Load

v
Vin = 3.7V 10 4.2V, lyo3 = 200mA

BRI

AC Coupled

Time (200us/div)

VO4 Line Transient at Heavy Load

Vi = 3.7V 10 4.2V, lyos = 400mA

T T

Time (200ps/div)

500mV/
div

50mV/
div

50mV/
div

500mV/
div

20mVv/
div

500mV/
div

20mVv/
div
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SGM3843A

Power Management IC for AMOLED Display

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

VO5 and VO5_LDO Line Transient at Light Load

Vi = 3.7V 10 4.2V, lyos 100 = 5MA
VIN T\
L]
500mV/
div
AC Coupled
‘ 20mV/
vos div
AC Coupled
VO5_LDO i ZQmV/
) div
1+
Time (200us/div)
VO1 Load Transient
¥ hid
AC Coupled
50mV/
vo1g div
| o
o 1A/div
2 N —
Vin = 3.7V, Vyo1 = 4.6V, lyo1 = 100mA to 1100mA
Time (200us/div)
VO3 Load Transient
V|N = 37V, Vvo3 = 76V, |v03'= 50mA to 150mA
AC Coupled
100mV/
VO3 @VN-—A——--V——J\-— di
O3 [ o SR——
| 100mA/
GULEREICEPELELE e annasnansnnasnan| dIV
i

Time (200us/div)

VIN

V053

VO5_LDO |

V02

IVOZ

VvO4

VOS5 and VO5_LDO Line Transient at Heavy Load

Vin = 3.7V 10 4.2V, lvos 100 = 30mA
Tm

AC Coupled

AC Coupled

1

b

Time (200ps/div)

VO2 Load Transient

2 4

AC Coupled

2

I

Vin = 3.7V, Vyo2 = -4V, lvo2 = 100mA to 1100mA

Time (200us/div)

VVO4 Load Transient

+
Vin = 3.7V, Vyos = 1.05V, lyos = OmA to 300mA

AC Coupled

M\M\WMWW

Time (200ps/div)

500mV/
div

20mV/
div

20mV/
div

200mV/
div

1A/div

20mV/
div

200mA/
div
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SGM3843A

Power Management IC for AMOLED Display

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

VOS5 and VO5_LDO Load Transient

Vin = 3.7V, Vyos = -7V, Vyos 1o = 6.7V,

IVOSALDO =10mA to 30mA
AC Coupled

50mV/
div
AC Coupled

20mV/
div

20mA/
div

Time (200us/div)

Start-Up Sequence

2V/div
H
VO4_ENy
500mV/
div
VO4
I 50mA/
div
Vin = 3.7V, Vyos = 1.05V, no load
Time (500ps/div)
Shutdown Sequence Discharge = ON
VO4_EN
)
L 2V/div
VO4 m_x
M
500mV/
L. div
V|N =‘ 37V,‘ V\/o4 ‘= 10‘5V, nolload

Time (500us/div)

Start-Up Sequence

7 2V/div
2V/div
§ 2V/div
VO5_EN
SWIRE2} _
Swi \F/{g ; 2 i 5V/div
Vo1 =7 \ 5V/div
VO5_LDO \ et 5V/div
V02,
V037~ 5V/div
N 5V/div
In 200mA/
Vin = 3.7V, Vyor = 4.6V, Vyo, = -4V, Vyos = 7.6V, div
V\/05 = -7V, V\/05 LDO = -6.7V, no load
Time (2ms/div)
Shutdown Sequence Discharge = ON
SWIRE1 y
SWIRE2
VO5_EN |
o 2V/div
VO1 2 5V/div
Vo2 5V/div
VO3 5V/div
(Vo3 P—_— SV/div
VOS5 LDO 5V/div
V|N = 37V, V\/o1 = 46V, V\/oz = -4V, V\/o3 = 76V,
Vvos = -7V, VvovaDo =-6.7V, no load

Time (2ms/div)
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SGM3843A Power Management IC for AMOLED Display

FUNCTIONAL BLOCK DIAGRAM

PVINT PGND1  SW1 VO1 VO1_FB PGND3 SW3 VO3 PGND4 SW4  PVIN4 VO4_FB
AVIN .
uvLO Short Circuit | Over
& Protection emperature
Reference Protection
AGND Start-Up
Overload Short
Protection .
—l_ —l_ —l— —l— —l— —l— Detection
Fast
VIO VO1 Controller VO3 Controller VO4 Controller Discharge
:| PGOOD
SWIRE1 ELVDD AVDD DVDD
Control _|
SWIRE2 Logic
&
VO4_EN Prote;tlons =
& ELVSS_A ELVSS_B VGL VGL_LDO
Digital
VO5_EN Interface
V%i;?ST;A V%irf;'r‘;f; B VOS5 Controller LDO
RESETB
DGND
PGND2
Oscillator
PGND5
PVIN2A SW2A  VO2AVO2 FB PVIN2B SW2B  VO2B PVINS  SW5 VO5 IN_LDO VO5_LDO
Figure 2. Functional Block Diagram
Start-Up Sequence
Figure 3 shows the start-up sequence of SGM3843A.
VIN
VIO
RESETB
SWIRE2
SWIRE1
VO3 (AVDD) !
VO1 (ELVDD) \
VO2 (ELVSS) P 6ms (TYP)

Figure 3. Start-Up Sequence
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Power Management IC for AMOLED Display

SGM3843A

TIMING DIAGRAMS (continued)

Timing Sequence

SWIRE1

VO1

V02

Figure 4. VO1, VO2 Timing Sequence

torr

>
3}
~
..... o
4
2 ©
N
y
=
A ~—
i
M 3
N~
i
ki
Y
A
E
z
\A _
a
o >
& <
[sed
5 S

Figure 5. AVDD Timing Sequence

1.25V

tsTore

70

1.05v

VO4_EN

SWIRE2

VO4 (DVDD) |

Figure 6. DVDD Timing Sequence 1
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SGM3843A Power Management IC for AMOLED Display

TIMING DIAGRAMS (continued)

VO4_EN
-« > - >
tinr t t tsTorE E tesa
A y y '
SWIRE2 ] ) vl
: L1258V
VO4 (DVDD)
Figure 7. DVDD Timing Sequence 2
VO5_EN
-~ e e —
tsss tnr ! t th | tsTore |1
\ \ y
SWIRE2
1 2 115
VOS5 (VGL) -5V 5
7V
Figure 8. VGL Timing Sequence 1
VO5_EN
tinir t t tstore tsss
y y A
SWIRE2
1 2 - {115 i
VOS5 (VGL) 5V

Figure 9. VGL Timing Sequence 2
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SGM3843A

Power Management IC for AMOLED Display

DETAILED DESCRIPTION

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 all the outputs when the
junction temperature exceeds +150°C (TYP), and restarts
with the same programmed voltages and sequences
when the temperature decreases to +135°C (TYP).

Boost Converter VO1 (ELVDD)

The Boost converter VO1 operates with a
valley-current-mode topology and fixed 1.45MHz
frequency. The VO1 output voltage can be
programmed between 4.6V and 5.0V (default 4.6V)
with 100mV steps (see Table 2).

The output sense pin (VO1_FB) is always connected to
the positive pin of output capacitor for the highest
output voltage accuracy.

The output of VO1 is fully isolated in shutdown mode.

Inverting Buck-Boost Converter VO2
(ELVSS)

The inverting Buck-Boost converter VO2 operates with a
peak-current-mode topology and dual-phase fixed
1.25MHz (TYP) frequency. The VO2 output voltage can
be programmed between -1.05V and -7V (default -4V)
with 50mV steps (see Table 2).

When the load current exceeds 200mA, both phase A
and phase B of the inverting Buck-Boost converter
work. And only phase A works when the load current
decreases to 130mA for reducing the switching loss.

The output of VOZ2 is fully isolated in shutdown mode.

Boost Converter VO3 (AVDD)

The Boost converter VO3 operates with a peak-current-
mode topology and fixed 1.45MHz (TYP) frequency.
The VO3 output voltage can be programmed between

5.7V and 8.0V (default 7.6V) with 50mV steps (see
Table 3).

The output of VO3 is fully isolated in shutdown mode.

Buck Converter VO4 (DVDD)

The Buck converter VO4 operates with an adaptive
COT (constant-on-time) mode topology. The VO4
output voltage can be programmed between 0.7V and
2.075V (default 1.05V) with 25mV steps (see Table 3).

The output of VO4 is fully isolated in shutdown mode.

Inverting Buck-Boost Converter VO5 (VGL)
The inverting Buck-Boost converter VOS5 operates with a
peak-current-mode topology and fixed 1.25MHz (TYP)
frequency. The VO5 output voltage can be
programmed between -4V and -12.5V (default -7V) with
100mV steps (see Table 4).

The output of VOS5 is fully isolated in shutdown mode.

VO5_LDO (VGL_LDO)

The device contains a negative voltage LDO. The
absolute output voltage is always 300mV lower than
the input voltage.

The output of VO5_LDO is fully isolated in shutdown
mode.

Output Current Capacity

The device operates with an input voltage range of
2.9V to 5.0V. However, due to different input voltage
and different output voltage, the output current capacity
is quite different. A lower input voltage (above UVLO)
or a higher output voltage leads to a lower output
current capacity.

Input Power Supply

The input power supply voltage is recommended
between 2.9V and 5.0V. To achieve full performance, a
stable and noise-free input source is needed. Once the
distance between input source and SGM3843A is a bit
long, additional capacitors are suggested to place as
close to the device as possible. Please refer to the
typical application circuit for the suggested input
capacitance.
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SGM3843A

Power Management IC for AMOLED Display

DETAILED DESCRIPTION (continued)

Soft-Start, Start-Up, Discharge and
Shutdown

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

Toggling SWIRE1 high enables the VO1 Boost
converter. VO1 starts with a 0.4A soft-start current limit
until it rises to the programmed voltage. Then the full
current limit is active (2.9A, TYP).

6ms after toggling SWIRE1 high, the VO2 converter
starts switching phase A (VO2A) with a 0.8A current
limit until the VO2 rises to the default voltage (-4V).
Then the full current limit is active (3.6A per phase,
TYP).

Toggling SWIRE2 high enables the VO3 Boost
converter. Before VO3 rises to the default value (7.6V),
it rises linearly for 1.9ms with a 0.35A current limit.
Then the full current limit is active (1.23A, TYP).

Toggling VO4_EN high starts the VO4 Buck converter.
Before VO4 rises to the default value (1.05V), it rises
linearly for 1ms with a 0.65A current limit. Then the full
current limit is active (1.2A, TYP).

Toggling VO5 EN high starts the VO5 Buck-Boost
inverting converter and the VO5 LDO. Before VO5
rises to the default value (-7V), it rises linearly for 1ms
with a 0.65A current limit. Then the full current limit is
active (1.05A, TYP).

The output discharge function can be controlled by the
fast discharge control pulses of SWIRE1 and SWIRE2.

Short Circuit and Overload Protection

The device is protected from damage of all the
converters shorting to ground. The device is also
protected when Vg vpp and Vgyyss are shorted together.

A short at anyone of Vewvop, VEewvss, Vavop and VygL can
shut down all the four converters, then the shutdown
state is latched, and the input is fully disconnected with
these outputs.

The device detects a short or an overload when one of
the below conditions is fulfilled:

- Vevpp is not in regulation 2.5ms after Vgpp is
enabled then VELVDDa VELVSSa VAVDD and VVGL converters
shut down.

- Velvss is not in regulation 6.7ms after Vgyss is
enabled then Vevop, VELvss, Vavop and Vyg. converters
shut down.

- Vavpbp protection is enabled when the soft-start is
completed.

- VygL protection is enabled when the soft-start is
completed.

- Vewvpp falls below 87% of the programmed output
voltage longer than 1ms then all converters shut down.
- Vevss rises above 83% of the programmed output
voltage longer than 1ms then all converters shut down.
- Vavop falls below 86% of the programmed output
voltage longer than 1ms then all converters shut down.
- VygL rises above 76% of the programmed output
voltage longer than 1ms then all converters shut down.

Device Reset
In order to reset the whole device, V|y has to cycle
below UVLO.

- Pulling RESETB low or a power cycle resets all
settings to default values.

- Short circuit at one of the VELVDDa VELVSSa VAVDD and
VygL resets all the four converters’ voltage settings.

- Pulling SWIRE1 low for torr resets the output voltage
setting of ELVDD and ELVSS.

- Pulling SWIREZ2 low for torr resets the output voltage
setting of AVDD.

- Pulling SWIRE2 and VO4_EN low for torr resets the
output voltage setting of DVDD.

- Pulling SWIRE2 and VO5_EN low for torr resets the
output voltage setting of VGL and VGL_LDO.

- Pulling SWIRE1 high from shutdown resets the fast
discharge of ELVDD and ELVSS.

- Pulling SWIRE2 high from shutdown resets the fast
discharge of AVDD, DVDD and VGL.
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SGM3843A

Power Management IC for AMOLED Display

DETAILED DESCRIPTION (continued)

Digital Interface (SWIRE1 & SWIRE?2)

The positive output voltages Ve vop, Vavop, Vovop and the
negative output voltage Vg vss, VveL can be programmed
through the SWIRE digital interfaces.

Each of the SWIRE1 and SWIRE2 pins can be used as
a standard enable pin if programming is not required.
The device starts with default values (green marked
values in Table 2, Table 3 and Table 4) if enabled. The
SWIRE1 and SWIRE2 interfaces count the rising edges
to set the corresponding values as shown in the tables.
The device utilizes a volatile memory to store the
settings.

Pulse 121 of SWIRE1 and pulse 104 of SWIRE2 are

Table 2. SWIRE1 Programming Table

special pulses. The DDIC can send out all pulses in the
programming tables directly if it can support 8-bit pulses
(0 to 255). However, if the DDIC can only support 7-bit
pulses (0 to 127) and target pulse greater than 127 is
used, the DDIC can send out the special pulse first to
make the SWIRE interface to wait for next pulse (the
difference number between the target pulse and the
special pulse), then the target pulse is active. Sending
the special pulse twice successively can clean itself.
Example for 7-bit DDIC:

130 pulse of SWIRE1: 121 + 9;
180 pulse of SWIRE2: 104 + 76.

Reng | (102 | mang | (1% | Reng | (102, | Reng | (O, | sy | (fO2 | g | YOL2,
Edges Edges Edges Edges Edges Edges
0/no pulse 'l:“bog\é 25 -5.80V 50 455V 75 -3.30V 100 | -2.05V |0/mo pulse F‘Bs(\)/n
1 -7.00V 26 5,75V 51 4,50V 76 325V | 101 200V | 122 5.0V
2 6.95V 27 5,70V 52 4.45V 77 320V | 102 | 195V | 123 4.9V
3 6.90V 28 5.65V 53 4.40V 78 3145V | 103 | -190v | 124 4.8V
4 6.85V 29 5,60V 54 4.35V 79 310V | 104 | 185V | 125 47V
5 6.80V 30 5,55V 55 4.30V 80 305V | 105 | -1.80v | 126 4.6V
6 6.75V 31 5,50V 56 4.25V 81 300V | 106 | -1.75v | 127 |VOw2FDOn
7 6.70V 32 5.45V 57 -4.20V 82 295V | 107 | -1.70v | 128 |VO12FDOf
8 6.65V 33 5,40V 58 4.15V 83 290V | 108 | -1.65v | 129 LPD_En
9 6.60V 34 5,35V 59 4.10V 84 28V | 109 | -1.60v | 130 | LPD.Dis
10 6.55V 35 5,30V 60 4.05V 85 28V | 110 | 155V | 131 | HLPM_EN
11 6.50V 36 5,25V 61 -4.00V 86 275V | 111 450V | 132 | HLPM_Dis
12 6.45V 37 5,20V 62 -3.95V 87 270v | 112 | -145v | 133 1-Phase
13 6.40V 38 5,15V 63 -3.90V 88 265V | 113 | -140v | 134 2-Phase
14 6.35V 39 5.10V 64 -3.85V 89 260V | 114 | -1.35v
15 6.30V 40 -5.05V 65 -3.80V 90 255V | 115 | -1.30v
16 6.25V 41 -5.00V 66 3,75V 91 250V | 116 | -1.25v
17 6.20V 42 4.95V 67 3,70V 92 245V | 117 | -1.20v
18 6.15V 43 -4.90V 68 -3.65V 93 240V | 118 | 115V
19 6.10V 44 4.85V 69 -3.60V 94 235V | 119 | -1.10v
20 6.05V 45 4.80V 70 3,55V 95 230V | 120 | -1.05v
Active
21 6.00V 46 4.75V 71 -3.50V 9 225V | 121 >127
Pulse
22 5,95V 47 4.70V 72 3,45V 97 2,20V
23 -5.90V 48 4,65V 73 -3.40V 98 215V
24 5.85V 49 4,60V 74 -3.35V 99 -2.10V
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SGM3843A Power Management IC for AMOLED Display

DETAILED DESCRIPTION (continued)

Table 3. SWIRE2 Programming Table 1

WRE | v | W oy | W [ o | W[ o | WS | o
Edges (Vavop) Edges (Vavop) Edges (Vovop) Edges (Vovop) Edges (Vovop)
0/no pulse FBGC\)’ . 24 6.85 0/no pulse ::'8500;’ 71 1275V 95 1,875V
1 8.00 25 6.80 48 0.700V 72 1.300V 9% 1,900V
2 7.95 26 6.75 49 0.725V 73 1.325V o7 1,925V
3 7.90 27 6.70 50 0.750V 74 1.350V 98 1.950v
4 7.85 28 6.65 51 0.775V 75 1375V 99 1.975v
5 7.80 29 6.60 52 0.800V 76 1.400V 100 2.00V
6 7.75 30 6.55 53 0.825V 77 1.425V 101 2.025V
7 7.70 31 6.50 54 0.850V 78 1.450V 102 2.050V
8 7.65 32 6.45 55 0.875V 79 1475V 103 2.075V
9 7.60 33 6.40 56 0.900V 80 1,500V 104 | ocve
10 7.55 34 6.35 57 0.925V 81 1525V
1" 7.50 35 6.30 58 0.950V 82 1,550V
12 7.45 36 6.25 59 0.975V 83 1575V
13 7.40 37 6.20 60 1,000V 84 1.600V
14 7.35 38 6.15 61 1,025V 85 1625V
15 7.30 39 6.10 62 1.050V 86 1,650V
16 7.25 40 6.05 63 1.075v 87 1675V
17 7.20 41 6.00 64 1.100v 88 1.700V
18 7.15 42 5.95 65 1125V 89 1725V
19 7.10 43 5.90 66 1150V 90 1.750V
20 7.05 44 5.85 67 1175V 91 1775V
21 7.00 45 5.80 68 1.200v 92 1.800V
2 6.95 46 5.75 69 1.225v 93 1.825V
23 6.90 47 5.70 70 1.250v 94 1.850V
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SGM3843A

Power Management IC for AMOLED Display

DETAILED DESCRIPTION (continued)

Table 4. SWIRE2 Programming Table 2

Rising | Y95 | Rismg | V05 | Tigng | YOS | Rigng | YOS | Risng | Functions
Edges (Vver) Edges (Vver) Edges (Vve) Edges (Vve) Edges
0/no pulse |;7D%11 126 -6.1V 148 -8.3V 170 -10.5V 191 VO3 FD On
105 -4.0V 127 -6.2V 149 -8.4V 171 -10.6V 192 VO3 FD Off
106 -4.1V 128 -6.3V 150 -8.5V 172 -10.7V 193 VO4 FD On
107 -4.2V 129 -6.4V 151 -8.6V 173 -10.8vV 194 VO4 FD Off
108 -4.3V 130 -6.5V 152 -8.7V 174 -10.9v 195 VO5 FD On
109 -4.4V 131 -6.6V 153 -8.8V 175 -11.0V 196 VOS5 FD Off
110 -4.5V 132 -6.7V 154 -8.9V 176 -11.1V
111 -4.6V 133 -6.8V 155 -9.0v 177 -11.2V
112 -4.7V 134 -6.9V 156 -9.1V 178 -11.3V
113 -4.8V 135 -7.0V 157 -9.2V 179 -11.4V
114 -4.9V 136 -7.1V 158 -9.3V 180 -11.5V
115 -5.0vV 137 -7.2V 159 -9.4V 181 -11.6V
116 -5.1vV 138 -7.3V 160 -9.5V 182 -11.7V
117 -5.2V 139 -7.4V 161 -9.6V 183 -11.8V
118 -5.3V 140 -7.5V 162 -9.7V 184 -11.9v
119 -5.4V 141 -7.6V 163 -9.8vV 185 -12.0V
120 -5.5V 142 -7.7V 164 -9.9v 186 -12.1V
121 -5.6V 143 -7.8V 165 -10.0V 187 -12.2V
122 -5.7V 144 -7.9V 166 -10.1V 188 -12.3V
123 -5.8V 145 -8.0V 167 -10.2vV 189 -12.4V
124 -5.9v 146 -8.1V 168 -10.3V 190 -12.5V
125 -6.0V 147 -8.2V 169 -10.4V
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SGM3843A

Power Management IC for AMOLED Display

APPLICATION INFORMATION

Layout Considerations

The PCB layout is quite important in the power supply
design. An incorrect layout could cause many problems
such as instability, load and line transient regulation
problems, output voltage noise, and EMI issues. Good
grounding becomes important, especially in the case of
heavy load current.

The following PCB layout guide should be applied:

* In order to avoid any inductive or capacitive coupling
of the switching power supply noise to the sensitive
analog control circuits, there are 7 separated grounds
(AGND, DGND, PGND1, PGND2, PGND3, PGND4
and PGND5) in the SGM3843A. The signal ground
(AGND/DGND) and noisy power ground (PGND1,

REVISION HISTORY

PGND2, PGND3, PGND4, PGND5) should be well
separated on the PCB, and connected only at one
point.

* Traces of switching nodes (SW1, SW2A, SW2B, SW3,
SW4 and SW5) should be short and wide.

* Place input capacitors on PVIN (PVIN1, PVIN2A,
PVIN2B, PVIN4 and PVINS5) as close as possible to the
device.

* Place output capacitors on VO1, VO2A, VO2B, VO3
and VO5 as close as possible to the device.

* Use short and wide traces to connect the input
capacitors on PVIN and the output capacitors.

* Place input capacitors on VIO as close as possible to
the device.

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

PACKAGE OUTLINE DIMENSIONS

WLCSP-3.3%x3.3-64B
‘ D ‘ 0.23
| - f 64x® 21
A1 CORNER — 0.40
E
0.40
TOP VIEW RECOMMENDED LAND PATTERN (Unit: mm)
8 7 6 5 4 3 2 64 x ¢d
<l
P ‘
e (o}
- :
A 1l |
+ (g JC T )T ) E
AJ [ ]ecc|CH - SEATING PLANE ;
H
e
SIDE VIEW BOTTOM VIEW
Dimensions In Millimeters
Symbol
MIN MOD MAX
A - - 0.601
A1 0.174 - 0.214
D 3.270 - 3.330
3.270 - 3.330
d 0.238 - 0.298
e 0.400 BSC
cce 0.050
NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

Reel Diameter

Reel Width (W1) -

P2+

TAPE DIMENSIONS

N Y, Ny Y,
Q1 Q2 Q1 Q2 Q1 Q2
Q3 /04 Q3 Q4 Q3 /Q4

i

P1

m=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

~—— A0 —

s

Reel Width

Package Type Reel W1 A0 B0 KO PO P1 P2 w Pin1
ge 1y Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
WLCSP-3.3x3.3-64B 13" 12.4 3.52 3.52 0.81 4.0 8.0 2.0 12.0 Q1

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

TX10000.000

Lo00aa



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 g
€ Y 56 Micro Corp TX20000.000
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