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SGMICRO

SGM3837B
Triple-Output 1100mA

AMOLED Display Power Supply

GENERAL DESCRIPTION

+ -1.4V Default Output Voltage
¢ 1100mA Output Current Capability @ Vg,vss =

The SGM3837B is designed for powering AMOLED

-5.5V, VIN =27V

(Active Matrix Organic LED) displays which require
Vewop, Vewvss and Vavpp. The device integrates two

Boost converters, VO1 for Vgpp and VO3 for Vavop,

e Synchronous Boost Converter (AVDD)

+ 5.5V to 7.8V Output Voltage (SET = Low)

« 5.5V to 8.0V Output Voltage (SET = High)

and one inverting Buck-Boost converter VO2 for Vg yss.

Output voltages of all the three converters can be

+ 7.6V Default Output Voltage

+ 150mA Output Current Capability

programmed in digital steps through the digital interface
control pins (ASWIRE & ESWIRE).

The SGM3837B is available in a Green WLCSP- °
2.04x2.04-25B package.

FEATURES

e 2.2V to 5.0V Input Supply Voltage Range

e Selectable ASWIRE Setting via SET Pin
e Vv and Vgyut Bi-Directional Isolation

e Overload Protection
® Thermal Shutdown
® Vg vss Start-Up Delay: 5.7ms

® Short-Circuit and OLP Detection Time: 0.71ms

Short-Circuit Protection (SCP)

e Available in a Green WLCSP-2.04%2.04-25B

e Synchronous Boost Converter (ELVDD)
+ 4.6V to 5.0V Output Voltage with 100mV Steps
+ 4.6V Default Output Voltage
+ 1100mA Output Current Capability

e Synchronous Inverting Buck-Boost Converter
(ELVSS)
+ -6.0V to -0.5V Output Voltage with 25mV Steps

Package

APPLICATIONS

Smartphone & Tablet
Active Matrix OLED Display

- 2.2uH D2E2E3 Vewvon
Vi = 2.2V t05.0V Vo1 o
pb AY Y Y LDTE s Boost %zzprz 4.6V~5.0V
T 2uF Vo1 ponp | B1C1C2 L
R A5BABS | oy
-T—zzpF Inverter D4E4ES5 v
1 2aon Vo2 voz T © 6.0v--0.5v
= C4C5 | gyp 20Fx3
D5 2 I
= | PGND2 [——— =
10pH
T/ Y TY A2 SW3 Boost VO3 Al O Vavop
224F Vo3 L 224F
1% I
- IZ.ZuF ----------------- N
T Al
AVIN Internal
ASWIRE O €31 pswire  Analog U
D3 IDigital 1
ESWIRE 0 ESWRE  plock =
B3| seT
L SGM3837B
Figure 1. Typical Application Circuit
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SGM3837B

Triple-Output 1100mA
AMOLED Display Power Supply

PACKAGE/ORDERING INFORMATION

SPECIFIED

PACKAGE ORDERING PACKAGE PACKING
wletlE L DESCRIPTION L T NUMBER MARKING OPTION
RANGE
3837B
SGM3837B | WLCSP-2.04x2.04-25B | -40°C to +85°C | SGM3837BYG/TR XXXXX Tape and Reel, 3000
XXHXX

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, ---
Coordinate Information

"y" = 25)

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)
AVIN, PVIN, VO1, ASWIRE, SET, ESWIRE....... -0.3Vto 6V

SWH -0.3V to 6V
SW1 (Transient: 10NS) ......coeoiiiiiiiiiiieeeiiiiiieeeene -1V to 8V
VO2..iiiteee et -7V to 0.3V
SW3, VO3 ... -0.3V to 9V
SW3 (Transient: 10NS) .......ccooeivviieeieeiiiciiieeeeenn, -1V to 11V
SW2 -7V to 6V
SW2 (Transient: 10NS) ......ccooeiiiiiiiiiieeeiiiiiieeeene -9V to 8V
PGND1, PGND2 to AGND .......cooiiiiiiiiiieeienns -0.3V to 0.3V
Package Thermal Resistance
WLCSP-2.04%2.04-25B, Ba......ccooecvrieriiiiicnen 49.2°C/W
WLCSP-2.04%2.04-25B, BUB.......ccoooveivieiiciiiiciee 6.4°C/W
WLCSP-2.04%2.04-25B, Byc......eveevcvveiiriieeeiineeenn 16.3°C/W
Junction Temperature..........cccoeceveiiieeeinieec e +150°C
Storage Temperature Range..............c......... -65°C to +150°C
Lead Temperature (Soldering, 10S)........ccccvvveeeeeiinnns +260°C
ESD Susceptibility " ©
HBM ... +2000V
CDM s +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

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 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.
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Triple-Output 1100mA
SGM3837B AMOLED Display Power Supply

PIN CONFIGURATION

(TOP VIEW)
1 2 3 4 5
® . - S
/ \ / \ / \ / \ / \
A [ vo3 ! [ sw3 ! I\AGND/\ [ AVIN ' [ PVIN !
//—\\ //—\\ //—\\ //—\\ //—\\
B IPGND1! [PGND2! | SET ! [ PVIN! [ PVIN!
\ // \\ // \\ // \\ // \\ //
//—\\ //—\\ //—\\ //—\\ //—\\
C IPGND1! [PGND1! I[ASWIRE' [ sw2 ! [ sw2 !
\ // \\ // \\ // \\ // \\ //
//—\\ //—\\ //—\\ //—\\ //—\\
D [sw1! [ vo1 ! I[ESWRE [ vo2 ! [ sw2 !
\ // \\ // \\ // \\ // \\ //
//—\\ //—\\ //—\\ //—\\ //—\\
E ['sw1 ) [ vo1!'! [ vo1!')! [ wvo2') [ vo2!
WLCSP-2.04x2.04-25B
PIN NAME TYPE DESCRIPTION
A1 VO3 (0] VO3 Boost Converter Output.
B1, C1, C2 PGND1 G VO1 Boost Converter Power Ground.
D1, E1 SW1 110 VO1 Boost Converter Switching Node.
A2 SW3 110 VO3 Boost Converter Switching Node.
B2 PGND2 G VO2 Inverting Buck-Boost Converter and VO3 Boost Converter Power Ground.
D2, E2, E3 VO1 (e} VO1 Boost Converter Output.
A3 AGND G Analog Ground Pin.
B3 SET | VO3 Output Voltage Table Setting Pin.
C3 ASWIRE | VO3 Boost Converter Enable Control and Programming Pin.
D3 ESWIRE | VO1 Boogt Copverter and VO2 Inverting Buck-Boost Converter Enable Control and
Programming Pin.
A4 AVIN | Analog Input Supply Pin.
B4, A5, B5 PVIN | Power Input Supply Pin.
C4, C5,D5 SW2 110 VO2 Inverting Buck-Boost Converter Switching Node.
D4, E4, E5 V02 (e} VO2 Inverting Buck-Boost Converter Output.

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

€ Y sG Micro Corp OCTOBER 2026
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SGM3837B

Triple-Output 1100mA
AMOLED Display Power Supply

ELECTRICAL CHARACTERISTICS

(At TA = TJ = +25°C, VA\/|N = VP\/|N = V|N = 3.7V, VESWIRE = VASWIRE = VAVIN, Vvo1 = 4.6V, Vvoz =-1 .4V, V\/o3 = 7.6V, unless otherwise

noted.)
PARAMETER | svmBoL | CONDITIONS MIN | TYP | mAX |uNITS
Supply Current and Thermal Protection
AVIN, PVIN Input Voltage Range Vs vin 2.2 5 Vv
AVIN Start Threshold Voltage VsrarT Vavin rising 1.9 2 2.1 \%
AVIN Stop Threshold Voltage Vsrop Vav falling 1.8 1.9 2 \Y
AVIN, PVIN Supply Current when Disabled | lsp v ;’r']’“ o :;]f)v » Vaswire = OV, Veswire = OV (sum of L 0.6 2 uA
AVIN, PVIN Supply Current la No switching 06 15 mA
No load, Vaswire = Veswire = high 3.5
Thermal Shutdown Temperature Tsp Temperature rising 145 <
Temperature falling 135 °C
Boost Converter (Vvo1 = VeLvop)
Positive Output 1 Voltage Range Vvor 4.6V to 5.0V with 100mV/step, default 4.6V 4.6 4.6 5.0 \Y
Positive Output 1 Voltage Variation Vvor = 4.6V, no load 05 05 %
Vvo1 = 4.6V, no load, T, =-40°C to +85°C -0.7 0.7
SW1 Switching Frequency fowr lvor = 100mA 1.3 1.45 1.6 MHz
SWH1 Current Limit lsw1 Lm Inductor valley current 3.2 A
Maximum Output Current Ivo1 max Vin=2.7V to 5.0V 1100 mA
SW1 Low-side TR On-Resistance Roson swit | lsw1 = 0.2A 40 mQ
SW1 High-side TR On-Resistance Roson swin | lswt = 0.2A 60 mQ
VO1 Short-Circuit Protection Vvo1_scp Percentage of normal Vvo+ 85 %
Discharging Resistance Roche vo1 30 Q
Line Regulation VO1ineres | lvor = 100mMA, Viy = 2.2V to 5.0V 2 10 mV
Load Regulation VO1iomores | Ivor = 1mMA to 1100mA 14 20 mvV
Output Voltage Ripple " VO1rppie | lvot1 voz = OMA to 850mA, Viy = 2.5V to 5.0V 30 mVpp
Vin=2.5V to 5.0V, AV\y = 300mV, tg = t- = 10ps, 72 MVer
lvo1 voz = OmA to 600mA
Line Transient " VO1uneTrs ?\12‘1=\/(i(ivot]9]A5.t(z)Véfﬁ)\;;h‘A= 300mV, tr = t== 104, 56 mVep
Vin = 3.0V to 5.0V, AV\y = 300mV, tg = tr = 10us, 9 MVer
Ivo1 voz = OmA to 1100mA
Load Transient " VOliomorms [/~ 2V 10 .00 Ja > e - Oms. 30 mVep
Efficiency Effvor.voz X'C’; =V§’2 Zvég/gf’;\ fo%gg&]\,i“’z =2V, 94 %
Buck-Boost Converter (Vyoz = Vevvss)
Negative Output Voltage Range Vvoz -6.0V to -0.5V with 25mV/step, default -1.4V -6.0 -1.4 -0.5 Vv
Vvo2 = -1.4V, no load -30 30 iy
Negative Output Voltage Variation Vvor = 1.4V, no load, T, = 40%C to +85°C %8 3
Vvoz = -4V, no load -0.7 0.7 %
Vvoz = -4V, no load, T, = -40°C to +85°C -1 1
SW2 Switching Frequency fowz lvoz = 200mA 11 1.25 1.4 MHz
SW2 Current Limit lswz_Lim Inductor peak current 5.6 A
Maximum Output Current Ivoz max Vin=2.7V to 5.0V, Vyo2 = -5.5V 1100 mA
SW2 Low-side TR On-Resistance Roson swar | lsw2 = 0.2A 40 mQ
SW2 High-side TR On-Resistance Roson swar | lsw2 = 0.2A 60 mQ
VO2 Short-Circuit Protection Vvoz scp Percentage of normal Vyo> 80 %
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SGM3837B

Triple-Output 1100mA
AMOLED Display Power Supply

ELECTRICAL CHARACTERISTICS (continued)

(At TA = TJ = +25°C, VA\/|N = VP\/|N = V|N = 3.7V, VESWIRE = VASWIRE = VAVIN, Vvo1 = 4.6V, Vvoz =-1 .4V, V\/o3 = 7.6V, unless otherwise

noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Discharging Resistance Roche voz 32 Q
Line Regulation VO2ineree | lvoz = 100mA, Viy = 2.2V to 5.0V 0.5 10 mvV
Load Regulation " VO2iomores | voz = TMA to 1100mA 4 10 mV
|vo17_voz = 0mA to 600mA, Vyo, = -4V, 25 MVee
Output Voltage Ripple VO2rere X’& _vci ivot;: .t(c))VBSOmA, Vvoz = 4V, 30
Vin = 2.5V t0 5.0V mVee
Vin = 2.5V t0 5.0V, AViy = 300mV, tr = tr= 10ps, 40 MVer
lvo1 voz = OmA to 600mA, Vyo, = -4V
Vin = 3.0V to 5.0V, AV|y = 300mV, tg = tr= 10us, 57 MVee
Ivo1 voz = OmA to 1100mA, Vyvo, = -4V
Boost Converter (Vyos = Vavop)
5.5V _to 7.8V with 100mV/step, default 7.6V, 55 76 78 Vv
Positive Output 3 Voltage Range Voo 25y 1o 80V Wi 50mVistep, default 7.6V
SET = high ’ | 55 7.6 8.0 \
Positive Output 3 Voltage Variation Vvos = 7.6V, o load 05 05 %
Vvos = 7.6V, no load, T, =-40°C to +85°C -0.7 0.7
SW3 Switching Frequency fsws lvos = 100mA 1.3 1.45 1.6 MHz
SW3 Current Limit lswa Lm Inductor peak current 1.2 A
Maximum Output Current Ivos max Vin=2.5V to 5.0V 150 mA
SW3 Low-side TR On-Resistance Roson swat | lsws = 0.1A 0.2 Q
SW3 High-side TR On-Resistance Roson swan | lsws = 0.1A 0.5 Q
VO3 Short-Circuit Protection Vvos scp Percentage of normal Vyos 85 %
Discharging Resistance Roche vos 33 Q
Line Regulation VO3uneree | lvos = 50mMA, Viy = 2.2V to 5.0V 0.8 10 mvV
Load Regulation " VO3Lomorec | lvos = 1MA to 150mA 0.4 10 mV
Output Voltage Ripple " VO3gpeie | lvos= OmA to 150mA, Viy = 2.5V to 5.0V 33 mVpp
Line Transient " VO3LineTRs ?\//213==26?nVAtct>05i(;\é,mAA\/ i =300mV, tr = te= 10us, 65 mVep
=
Load Transient Recovery Time " VO3,0n0reG REC I\\//g‘; 25r$1\£ tt?) 53;\“/At? 1:(§;1=A1t(c)>u53(‘)m A 50 us
SET
SET Input High Threshold Voltage " Vet Vin=2.2V to 5.0V, T, = -40°C to +85°C 0.8 %
SET Input Low Threshold Voltage " VsewtL Vi = 2.2V to 5.0V, T, = -40°C to +85°C 0.4 v
Pull-Down Resistor Roownser 37 MQ
ESWIRE
ESWIRE Input High Threshold Voltage Veswiren | Vin= 2.2V t0 5.0V, T, = -40°C to +85°C 0.8 Y,
ESWIRE Input Low Threshold Voltage VESWIREL Viy=2.2V to 5.0V, T, = -40°C to +85°C 0.4 \Y
Pull-Down Resistor Roownes 600 kQ
Initialization Time @ tiir e 400 us
Shutdown Time Period (" ® torr £ 55 us
Data Storage/Accept Time Period " tstore £ 55 us
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Triple-Output 1100mA
SGM3837B AMOLED Display Power Supply

ELECTRICAL CHARACTERISTICS (continued)
(At TA = TJ = +25°C, VA\/|N = VP\/|N = V|N = 3.7V, VESWIRE = VASWIRE = VAVIN, Vvo1 = 4.6V, Vvoz =-1 .4V, V\/o3 = 7.6V, unless otherwise
noted.)

PARAMETER | svmBoL | CONDITIONS | min | TYP | mAX |uNIiTs

ASWIRE

ASWIRE Input High Threshold Voltage |  Vaswren | Vin = 2.2V to 5.0V, T, = -40°C to +85°C 08 Vv
ASWIRE Input Low Threshold Voltage Vaswrer | Vin=2.2V t0 5.0V, T, = -40°C to +85°C 0.4 Vv
Pull-Down Resistor Rpownes 600 kQ
Initialization Time @ tiim A 400 us
Shutdown Time Period (" ® torr A 55 us
Data Storage/Accept Time Period " tsTore A 55 us

NOTES:

1. Guaranteed by design and lab test.

2. The host must pull ESWIRE/ASWIRE high for a minimum of 400us to ensure proper power-on.

3. The host must pull ESWIRE/ASWIRE low for a minimum of 55us to ensure proper power-off.

4. The host must keep ESWIRE/ASWIRE high for a minimum of 55us after the pulse ends to terminate the current communication.

TIMING REQUIREMENTS

PARAMETER SYMBOL MIN TYP MAX UNITS
Short-Circuit Timer
VO1 Short-Circuit Detection Time in Start-Up 1.92 2.1 2.37
VO1 Short-Circuit Detection Time in Operation tvorsor 0.64 0.71 0.79
VVO2 Short-Circuit Detection Time in Start-Up 5.76 6.35 7.09
VO2 Short-Circuit Detection Time in Operation tvoarsce) 0.64 0.71 0.79 ms
VO3 Short-Circuit Detection Time in Start-Up tonscr) 2.14 2.6 3.29
VO3 Short-Circuit Detection Time in Operation 0.64 0.71 0.79
ESWIRE Interface
Pulse High Level Time Period th e 2 10 20
Pulse Low Level Time Period tLe 2 10 20 hs
ASWIRE Interface
Pulse High Level Time Period th A 2 10 20
Pulse Low Level Time Period tLa 2 10 20 He
Power Sequence
VO1 Start-Up Time tss1 2.55 3 3.48
VO2 Start-Up Time tss2 0.63 0.7 0.78
VO2 Start-Up Time Delay toeLay 5.14 5.7 6.34 ms
VO3 Start-Up Time tsss 1.02 1.4 1.95
VOx Discharge Time after ASWIRE or ESWIRE Goes Low toiscHe 3

VIN §
0 DELAY > E
> > :

<> >

[V

>

A
y

< >
‘lN\T,E; tss1 tss2 tL,E 1 th e tSTOFEE,E toFF,E toisco

4.6V

VO1 (ELVDD)
0 | | |

-1.4v

VO2 (ELVSS) 4.V

Figure 2. Timing Diagram
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Triple-Output 1100mA

SGM3837B AMOLED Display Power Supply
FUNCTIONAL BLOCK DIAGRAM
PGND1 SWA1 VO1 PGND2 Sw3 VO3
] ] [ [ [ ]
I_l_l L I_l_l L L L
AVIN UvLO
&
AGND Reference
A
[ T T T 1
VO 1 Controller VO3 Controller
ESWIRE
Control Logic | ELVDD AVDD |
ASWIRE oip I |
ELVSS
VO1VvO02V03
T VO2 Controller Fast Discharge
I L 1
VO1Vv02VO03
Short-Circuit Protection
Oscillator
A

L L L
PVIN SwW2 Vo2

Figure 3. Functional Block Diagram

RECOMMENDED COMPONENT SELECTION

Table 1. Recommended Component Selection

Converter | Component Value Number Electrical Spec Part Number Manufacturer
Cin1 22uF 1 X5R, 10V, 0603 GRM188R61A226ME 15D Murata
ELVDD Cvot 22uF 2 X5R, 10V, 0603 GRM188R61A226ME15D Murata
Lvos 2.2uH 1 3.3A, 58mQ, 201610 HTEH20161T-2R2MSR Cyntec
Cruin 22uF 1 X5R, 10V, 0603 GRM188R61A226ME 15D Murata
Cvo2 22uF 3 X5R, 10V, 0603 GRM188R61A226ME 15D Murata
ELVSS 2.2uH 1 3.3A, 58mQ, 201610 HTEH20161T-2R2MSR Cyntec
oz 1H 1 5.5A, 21mQ, 252010 HTEH25201T-1ROMTR Cyntec
Cins 22uF 1 X5R, 10V, 0603 GRM188R61A226ME 15D Murata
AVDD Cvos 22uF 1 X5R, 10V, 0603 GRM188R61A226ME 15D Murata
Lvos 10pH 1 1.3A, 390mQ, 252012 SDEM25201B-100MS Cyntec
Other Cavin 2.2uF 1 X5R, 6.3V, 0201 GRMO033R60J225ME 15D Murata
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SGM3837B

Triple-Output 1100mA

AMOLED Display Power Supply

TYPICAL PERFORMANCE CHARACTERISTICS

Vin = 3.7V, unless otherwise noted.
VO1 and VO2 Combined Efficiency vs. Output Current
100
< w |/ — -
E | \\_
s 80 [/
[S]
2
L
o 70
o
>
2 60
©
o — V=25V
> 50 1
— V) =44V
Vyor = 4.6V, Vg, = -1.4V — Vi =5.0V
40 L L L L L L

4.605

4.600

4.595

4.590

Vvor (V)

4.585

4.580

4.575

-1.396

-1.398

-1.400

-1.402

VV02 (V)

-1.404

-1.406

-1.408

-1.410

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
Output Current (A)

VO1 Line Regulation

Vyor = 4.6V

— lvo1_voz = OmMA
— o1 voz = 600mMA

22 26 30 34 38 42 46 50
Input Voltage (V)

VO2 Line Regulation

1
Vyop = -1.4V

— lvo1_voz = OMA N
— lvo1_voz = 600mA

22 26 30 34 38 42 46 50
Input Voltage (V)

VO3 Efficiency vs. Output Current
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8 60
>
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—— —
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4.59 IS —
= ]
g T
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0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
Output Current (A)
VO2 Load Regulation
-1.398 —
Vyop = -1.4V
-1.399
/
-1.400 = —
S ///6/—//
8-1.401 —
= //,
]
-1.402 Fé
— V=22V
1403 — Vi =25V |
— V) =4.4V
1404 — Vi =5.0V
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Output Current (A)
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SGM3837B

Triple-Output 1100mA
AMOLED Display Power Supply

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = 3.7V, unless otherwise noted.

VO3 Line Regulation

7.600 r
Vyos = 7.6V
7.599
S 7.598
5 ‘/J/
> 7.597 —— —
7.596
— lyos = OMA
— lyos = 50mA
7.595
2.2 2.6 3.0 3.4 3.8 4.2 4.6 5.0

VO1 and VO2 Combined Maximum Output Current vs. Input Voltage
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|
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— Vyor =46V, Vygy = -1.4V
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— Vyor =46V, Vyp = 4.0V

— Vyor =46V, Vi = 6.0V

/

22 26

3.0

34 38
Input Voltage (V)

42 46 50

VO3 Load Regulation

7.599
Vyos = 7.6V
7.598 /
M| A
< 7.597 = :
s j.b\__"\ ]
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>
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SGM3837B

Triple-Output 1100mA
AMOLED Display Power Supply

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = 3.7V, Vo1 = 4.6V, Vvoz = -1.4V, Vvoz = 7.6V, unless otherwise noted.

Start-Up Sequence

Shutdown Sequence Discharge = ON

T 2V/div VESWIRE ]
2V/div VASWIRE
3 /— 2V/div ¥
VEswire i 2V/d?v
Vaswire 2= V/div Vo B 2V/div
Vyor = 4.6V, Vyos = -1.4V, Vvos Vyor = 4.6V, Vyop = -1.4V,
Vvos = 7.6V, no load Vyos = 7.6V, no load
VV03 .
2V/div
M 2 1V/div
V02
1V/div Vvoz
Iy 200mA/ 2V/div
div
Time (2ms/div) Time (2ms/div)
VO1 Output Ripple at No Load VO1 Output Ripple at 100mA Load
Vyor = 4.6V, lyor vor = OMA T Vyor = 4.6V, lyo1 voz = 100mA T
V01 [ ™ e ™ S N e e N SMVY 5mV/
div Vot [ NN TN TN iy
sz1 2V/div sz1 2V/div
h 200mA/
I 200mA/ div
div
+ +
Time (500ns/div) Time (500ns/div)
VO1 Output Ripple at 1100mA Load VO2 Output Ripple at No Load
Vyor = 4.6V, lvo voz = 1100mA TVyor = -1.4V, oy voz = OMA
Vvor I'\}/IAN / I\V/Ar\ /"’ A’\k/ 2_0mV/ - omV/
div Vvoz /////_// e
2V/div
s | ol L s| 5O00MA/
s div
Vewi . Vsw 2V/div
500mA/
Ii2 div
X1
Time (500ns/div) Time (5ms/div)
€ PP G Nicro Corp OCTOBER 2026
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SGM3837B

Triple-Output 1100mA
AMOLED Display Power Supply

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = 3.7V, Vo1 = 4.6V, Vvoz = -1.4V, Vvoz = 7.6V, unless otherwise noted.

VO2 Output Ripple at 50mA Load

VO2 Output Ripple at 1100mA Load

Moz = 1.4V, hvor_voz = 50mA | 2 Vyoz = -1.4V, o1 voz = 1100mA
\ 20mV/
Vver M‘\‘\.\/\/k\/\'\\/\\_/ gi?/mV/ Vwor 7% P N P e div
2V/div
500mA/
P ! div
Vw2 2V/div
VSWZ
| 500mA/
L2 div
Time (5ps/div) Time (500ns/div)
VO3 Output Ripple at No Load VO3 Output Ripple at 10mA Load
Vuos = 7.6V, hos =OmA Vios =76V, hioa = 10MA
Vvos ‘ ! | 20mV/
\\\\\\ 20mV/ Vios W 2or
div
Vsws 5V/div Vsws 5V/div
100mA/ his 100mA/
Iis div div
4 2y
Time (500us/div) Time (5ps/div)
VO3 Output Ripple at 150mA Load VO1 and VO2 Line Transient at 5mA Load
Vuos = 7.6V, lyos = 150mA | Vin =3.7V t0 4.2V, tr = tr = 10pS, Vyor = 4.6V, Vyop = -1.4V,
lvo1_voz = SMA 500mV/
Vvos 20mv/ 1 div
div Vin
Vsws 100mA/ 20mV/
» div VOt A S ) <1
5V/div
20mV/
Vvoz div
5 2
Time (500ns/div) Time (500ps/div)
€ PP G Nicro Corp OCTOBER 2026
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SGM3

837B

Triple-Output 1100mA
AMOLED Display Power Supply

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = 3.7V, Vo1 = 4.6V, Vvoz = -1.4V, Vvoz = 7.6V, unless otherwise noted.

VO1 and VO2 Line Transient at 100mA Load

VO1 and VO2 Line Transient at 800mA Load

Wiy =3.7V104.2V, tr = t = 10us, Vyo; = 4.6V, Vyo, = -1.4V, V= 3.7V 10 4.2V, tr = tr = 10us, Vyor = 4.6V, Vyoz = -1.4V,
lvo1_voz = 100mA 500mV/ lvo1_voz = 800MA 500mV/
1 \ 1 div
div
Vin Vin
20mV/ 50mV/
T e P e ey B e i ol
20mV/ 20mV/
Vvoz dIVm VVOZ div
2 2
Time (500us/div) Time (500us/div)
VO1 and VO2 Line Transient at 1100mA Load VO3 Line Transient at 5mA Load
Vi = 3.7V 10 4.2V, te = tr = 1018, Vyos = 4.6V, Vyop = 1.4V, Vi = 3.7V 10 4.2V, ts = tr = 10ps, Vyos = 7.6V, lyos = 5MA
lvo1 voz = 1100mA 500mV/ 500mV/
] div div
V|N VIN
50mV/
VVO1 dIVm
‘ 20mV/
v 20mv/ Vvos div
V02 ‘ dIV
1 ‘ 2
Time (500ps/div) Time (500us/div)
VO3 Line Transient at 20mA Load VO3 Line Transient at 150mA Load
Vin= 3.7V 10 4.2V, tg = tr = 103, Vos = 7.6V, hios = 20mA 500mV/ Vi = 3.7V 10 4.2V, tr = tr = 10us, Vyos = 7.6V, huos = 150mA 500mV/
V|N VIN
20mV/ 50mV/
Vies o So 2 Vio: e el gty
2 2
Time (500ps/div) Time (500ps/div)
€ PP G Nicro Corp OCTOBER 2026
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SGM3837B

Triple-Output 1100mA
AMOLED Display Power Supply

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Vin = 3.7V, Vo1 = 4.6V, Vvoz = -1.4V, Vvoz = 7.6V, unless otherwise noted.

VO1 and VO2 Load Transient

“Tvor voz = 10mA to 800mA
VVO1

VO1 and VO2 Load Transient

|\/o17\/‘02 = 1‘0mA ‘tO 1100mA

Vvor ;
2omv/ 20mv/
div
20mV/
Vvoz gi(\)lmV/ Vvoz div
7= 500mA/
500mA/ div
div
lvo1 voz lvo1 voz
2 2&
Time (5ms/div) Time (5ms/div)
VO3 Load Transient VO3 Load Transient
lvos = 5mA to 35mA lvos = 10mA to 50mA
Vivos i S0mV/ 50mV/
Vo3 WHWMWWHMMWW aiv Vyos div
20mA/
div
50mA/
div
lvos Ivos
2 2
Time (200us/div) Time (200ps/div)
€ PP G Nicro Corp OCTOBER 2026
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SGM3837B

Triple-Output 1100mA
AMOLED Display Power Supply

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 shuts down all
the outputs once the junction temperature exceeds
+145°C (TYP). It resumes operation when the junction
temperature falls below +135°C (TYP).

Start-Up Sequence

Pulling ASWIRE high enables the VO3 Boost converter.
Pulling ESWIRE high enables the VO1 Boost converter
and VO2 Buck-Boost converter. The VO2 always starts
5.7ms later than VO1 with a -1.4V default value. All
converters start with soft-start function to limit the
inrush current. Figure 4 shows the start-up sequence of
SGM3837B.

Boost Converter VO1 (ELVDD)

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

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 fixed 1.25MHz (TYP)
frequency. The VO2 output voltage can be
programmed between -6.0V and -0.5V (default -1.4V)
with 25mV steps through ESWIRE pin (see Table 2).

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 through
ASWIRE pin, and the output voltage table can be
changed by SET pin. When SET = low, the VO3
voltage is available between 5.5V and 7.8V (default
7.6V) with 100mV steps. While SET = high, the VO3
voltage is available between 5.5V and 8.0V (default
7.6V) with 50mV steps (see Table 3).

The output of VO3 is fully isolated in shutdown mode.

Output Current Capacity

The device operates with an input voltage range of
2.2V to 5.0V. However, due to different input voltage
and different output voltage, the output current capacity
is quite different. A lower input voltage or a higher
output voltage leads to a lower output current capacity.

Input Power Supply

The input power supply voltage is recommended
between 2.2V and 5.0V. To achieve full performance, a
stable and noise-free input source is needed. Once the
distance between input source and SGM3837B 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.

SGMICRO has patented circuits to solve the spike
problem of Vg pp due to mode switching when the
input voltage rises close to or higher than the
programmed Vg vpp.

ASWIRE

ESWIRE

VO3 (AVDD)

VO1 (ELVDD);

VO2 (ELVSS) i 5.7ms (TYP)

Y

>

Figure 4. Start-Up Sequence

@ SG Micro Corp
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Triple-Output 1100mA

SGM3837B AMOLED Display Power Supply

DETAILED DESCRIPTION (continued)

Table 2. Programming Table for VO1 and VO2 (ESWIRE)

ESWIRE Vo2 ESWIRE Vo2 ESWIRE Vo2 ESWIRE Vo1
Pulse (ELVSS) Pulse (ELVSS) Pulse (ELVSS) Pulse (ELVDD)
0/no pulse -1.4V 26 -4.1V 47 -2.0V 0/no pulse 4.6V

1~6 Reserved 27 4.0V 48 1.9V 76 5.0V
7 6.0V 28 3.9V 49 1.8V 77 4.9V
8 5.9V 29 3.8V 50 A7V 78 4.8V
9 5.8V 30 3.7V 51 1.6V 79 47V
10 5.7V 31 3.6V 52 15V 80 4.6V
11 5.6V 32 3.5V 53 1.4V 81 Reserved
12 5.5V 33 3.4V 54 1.3V 82 Reserved
13 5.4V 34 3.3V 55 1.2V 83 EL\(’dZ'fDajl'S“H
14 5.3V 35 3.2V 56 1.4V 84 ELVDD 2.2uH
15 5.2V 36 3.4V 57 .0V 85 E"éifaﬁitz)”"'
16 5.1V 37 3.0V 58 0.9V 86 ELVSS 1uH
17 5.0V 38 2.9V 59 -0.8V
18 4.9V 39 2.8V 60 0.7V
19 4.8V 40 2.7V 61 -0.6V
20 47V 41 2.6V 62 -0.5V
21 4.6V 42 2.5V 63 ~ 66 Reserved
22 45V 43 2.4V 67 +25mV
23 4.4V 44 2.3V 68 -25mV
24 4.3V 45 2.2V 69 ~ 70 Reserved
25 4.2V 46 2.4V

€3 56 Vicro Corp OCTOBER 2026
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SGM3837B

Triple-Output 1100mA

AMOLED Display Power Supply

DETAILED DESCRIPTION (continued)

Table 3. Programming Table for VO3 and Other Functions (ASWIRE)

SET = High SET = Low
ASWIRE AVDD ASWIRE AVDD ASWIRE SS[_) ASWIRE AVDD ASWIRE SSI?
Pulse Pulse Pulse Function Pulse Pulse Function
0/no pulse 7.60V 43 6.70V 0/no pulse SSD Off 0/no pulse 7.60V 0/no pulse SSD Off
1 7.90V 44 6.65V 22 SSD Off 1 7.80V 9 SSD Off
2 7.85V 45 6.60V 23 SSD On 2 7.70V 10 SSD On
3 7.80V 46 6.55V 24 - 3 7.60V - -
4 775V 47 6.50V ASWIRE : Fast 4 7 50V ASWIRE : Fast
Pulse Discharge Pulse Discharge |
5 7.70V 48 6.45V 0/no pulse FD Off 5 7.40V 0/no pulse FD Off
6 7.65V 49 6.40V 25 FD On 6 7.30V 11 FD On
7 7.60V 50 6.35V 26 FD Off 7 7.20V 12 FD Off
8 7 55V 51 6.30V ASWIRE ELVSS SS 8 710V ASWIRE | ELVSS SS
Pulse Step Pulse Step
9 7.50V 52 6.25V 0/no pulse 50us/step - 0/no pulse 50us/step
10 7.45V 53 6.20V 27 150us/step AgmlsReE AVDD 13 150ps/step
11 7.40V 54 6.15V 28 300us/step 29 7.00V 14 300us/step
12 7 35V 55 6.10V ASWIRE | ELVSS Min 30 6.90V ASWIRE | ELVSS Min
Pulse Frequency Pulse Frequency
13 7.30V 56 6.05V 0/no pulse No Limit 31 6.80V 0/no pulse No Limit
14 7.25V 57 6.00V 29 No Limit 32 6.70V 15 No Limit
15 7.20V 58 5.95V 30 2kHz 33 6.60V 16 2kHz
16 7.15V 59 5.90V 31 5kHz 34 6.50V 17 5kHz
17 710V 60 5 85V ASWIRE ELVSS 35 6.40V ASWIRE ELVSS
Pulse Frequency Pulse Frequency
18 7.05V 61 5.80V 0/no pulse 1.25MHz 36 6.30V 0/no pulse 1.25MHz
19 7.00V 62 5.75V 32 1.0MHz 37 6.20V 18 1.0MHz
20 6.95V 63 5.70V 33 0.8MHz 38 6.10V 19 0.8MHz
ASWIRE ASWIRE
21 6.90V 64 5.65V Pulse AVDD OC 39 6.00V Pulse AVDD OC
- - 65 5.60V 0/73 pulse 150mA 40 5.90V 0/45 pulse 150mA
ASWIRE | avoD 66 5.55V 74 80mA 41 5.80V 46 80mA
40 6.85V 67 5.50V 42 5.70V
41 6.80V 68 8.00V 43 5.60V
42 6.75V 69 7.95V 44 5.50V
€ PP G Nicro Corp OCTOBER 2026
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SGM3837B

Triple-Output 1100mA
AMOLED Display Power Supply

DETAILED DESCRIPTION (continued)

ASWIRE Interface (ASWIRE Pin)

The SGM3837B provides an ASWIRE pin to enable/
disable the VO3, and program the VO3 output voltage.
Figure 5 shows the timing.

After toggling ASWIRE high, the VO3 Boost converter
starts with a 7.6V default voltage. The output voltage of
VO3 can also be programmed through the ASWIRE
interface. The programming table is illustrated in Table 3.

Fast Discharge (FD)

The SGM3837B supports fast discharge which is
controlled by ASWIRE and SET pins. When power off
and the FD is on state, all outputs of the device are
discharged to GND. While the FD is off state, all
outputs remain Hi-Z status. Table 3 shows the
demands of the FD function.

v>
A~

£

v>

thit_a tssa
>

<

A
A
A~

ESWIRE Interface (ESWIRE Pin)

The positive output voltage Vgpp and the negative
output voltage Vgyss can be programmed through the
ESWIRE digital interface with 100mV steps. Moreover,
Vewvss can be fine-tuned in 25mV steps through 67/68
ESWIRE pulses.

Figure 6 shows an example for SGM3837B
programming Vgss to -4.0V. The ESWIRE pin can be
used as an enable pin if programming is not required.
The device starts with the default values if enabled. The
ESWIRE interface counts the rising edges to set the
corresponding values. The device utilizes a volatile
memory to store the settings. See Table 2 for more
details.

! '
:ISTORE,A H toFF,A
L <<
> <>

ASWIRE

7.6V

_JU

7.8V (SET = High)

VO3 (AVDD)
0

Figure 5. Timing of a Command Processing with the ASWIRE Interface

VIN toeLay

'
i ' I
> >

ithLEE tes1 ! H tss2

ESWIRE

Y

I ' | 1 |
:tSTDEj: torr £ H tosoie H
'

VO1 (ELVDD)
0

-1.4v

VO2 (ELVSS)

V4.0V

Figure 6. Timing of a Command Processing with the ESWIRE Interface
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SGM3837B

Triple-Output 1100mA
AMOLED Display Power Supply

DETAILED DESCRIPTION (continued)

Soft-Start, Discharge and Start-Up Sequence
The built-in soft-start function is adopted to limit the
inrush current. The output discharge function can be
controlled by both SET pin and ASWIRE interface.

Toggling ESWIRE high or with relevant pulses enables
the VO1 Boost converter. VO1 starts with a 0.35A
soft-start current limit until it rises to the programmed
voltage. Then the full current limit is active (3.2A, TYP).

5.7ms after toggling ESWIRE high, the VO2 converter
starts with a -1.4V default voltage. Before VO2 rises to
the default voltage it rises linearly for 0.7ms. Then the
full current limit is active (5.6A, TYP).

Toggling ASWIRE high starts the VO3 Boost converter.
Before VO3 rises to the default value (7.6V), it rises
linearly for 1.4ms. Then the full current limit is active
(1.2A, TYP).

Overload and Short-Circuit Protection (SCP)
The built-in short-circuit protection (SCP) prevents the
device from damage. If any of the three outputs (VO1,
VO2 and VO3) is shorted to the ground or VO1 and
VO2 are shorted together, the SGM3837B will trigger
the function.

When a short or an overload occurs, all the three
converters stop switching, the outputs are shut down
and latched.

Only resetting the power supply or pulling ASWIRE and
ESWIRE low at the same time for more than torr aand
torr g respectively can restart the device.

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

- Velvpp is not in regulation 2.11ms after Vgpp is
enabled (ESWIRE = high for longer than 2.11ms) then
all converters shut down.

- Vewvss is not in regulation 6.35ms after Vgyss is
enabled (ELVSS starts up for longer than 6.35ms) then
ELVDD and ELVSS converters shut down.

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

- Vewvpp falls below 85% of the programmed output
voltage longer than 0.71ms then all converters shut
down.

- Vevss rises above 80% of the programmed output
voltage longer than 0.71ms then all converters shut
down.

- Vavop falls below 85% of the programmed output
voltage longer than 0.71ms then all converters shut
down.

Device Reset
- Power resetting resets the device to default settings.

- Short-circuit and overload protection reset all settings.

- Pulling ASWIRE high to enable the Vapp converter
resets the output discharge.

- Pulling ASWIRE low for torr o then Vaypp is reset to
default value of 7.6V.

- PU”Ing ESWIRE low for tOFF_E then VELVDD and VELVSS
are reset to default values of 4.6V and -1.4V
respectively.

- Pulling ASWIRE and ESWIRE low at the same time
for tore_a and torr g respectively then all other settings
and protections are reset.

@ SG Micro Corp
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Triple-Output 1100mA

SGM3837B AMOLED Display Power Supply
DETAILED DESCRIPTION (continued)
Layout Guideline 6. Use short and wide traces to connect the input

AMOLED displays are sensitive to quality of power capacitors on PVIN and the output capacitors.
supplies. A good PCB layout is quite important to
reduce the ripple and to enhance the line and load
transients, as well as to achieve better noise, better
EMI and loop stability. The recommended layout is
illustrated in Figure 7.

7. It is recommended to use parallel capacitors to get
lower ESR.

It is recommended to follow the below PCB layout
guidelines:

1. A common ground plane between analog ground
(AGND) and power ground (PGNDx) to minimize
ground shifts is recommended.

2. Traces of switching nodes (SW1, SW2 and SW3)
should be short and wide.

3. Place input capacitors on PVIN and output

capacitors on VO2 as close as possible to the device. 02 E ﬂ E E.C4

4. Place an independent input capacitor on AVIN as [¢] Ca o E E D Ecs
o0 o0

close as possible to the device.

5. Place the output capacitors on VO1 and VO3 as Figure 7. PCB Layout Reference
close as possible to the device.
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
WLCSP-2.04%x2.04-25B

i D

- A Lbbdodr

A1 CORNER— @ @%@@

E POOOG

S O-D- DD

B @ $€}$€>

TOP VIEW RECOMMENDED LAND PATTERN (Unit: mm)

25x®0.23

HOOOOe
FIOD-DDD|s

é () C o) )Cy {%}%}{%}@g}c
Al C SEATING PLANE {B@@®@ °
e OOGHO]

SIDE VIEW BOTTOM VIEW

Symbol Dimensions In Millimeters
MIN NOM MAX
A - - 0.648
A1 0.188 - 0.228
D 2.010 - 2.070
2.010 - 2.070
d 0.235 - 0.295
e 0.400 BSC
cce 0.050
NOTE: This drawing is subject to change without notice.
@ SG Micro Corp TX00695.000
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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
WLCSP-2.04%2.04-25B 7" 9.5 2.25 2.25 0.80 4.0 4.0 2.0 8.0 Q1

@ SG Micro Corp
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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 %
€ Y 56 Micro Corp TX20000.000
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