BT

6G lobal Mixed-mode Technology

G2195

Signage PMIC for Electronic Paper Display

Features

8.0V to 13.2V Input Voltage Range

Auto Buck-Boost Controller VPOS1/VPOS2
IVPOS3 for Source Driver Supply of Positive
Rails

Inverting Buck-Boost Controller VNEG1/
VNEG2/VNEGS3 for Source Driver Supply of Neg-
ative Rails
-VPOS1/VNEG1: 12V to 120V, 1.6A(max.)
-VPOS2/VNEG2: 12V to 120V, 1.6A(max.)
-VPOS3/VNEG3: 12V to 130V, 1.6A(max.)
-Accurate Output Voltage Tracking
VPOSx+VNEGx= 1500mV @ +15V

Two Async-Boost Controller and One Async -
Inverting Controller for Gate Driver Supply:
-VGH1/2: 12V to 50V, 200mA(max.)

-VGL: -10V to -50V, 200mA(max.)

Adjustable Inverting Buck-Boost Converter DC
VCOM, Boost Converter VCOMH and Inverting
Buck-Boost Controller VCOML for Accurate
Panel Backplane Biasing

- DCVCOM: -5V to -0.1V, 2.5A(max.)

- VCOMH: 4V to 20V, 2.5A(max.)

- VCOML: -9V to -25V, 2.5A(max.)

- 11.5% Accuracy

- 9-Bit DACs control

Internal Active Discharge for VPOSx/VNEGx
IVGHXx, and external VCOM Discharge control
Thermistor Monitoring

- -25°C to +85°C Temperature Range

- 11.0°C Accuracy from -20°C to 70°C

I2C Slave Mode Interface (Address 0x48H)
Protection: UVLO, OTP, OCP, SCP, UVP
QFN12X12-100

General Description
The G2195 is a single-chip

power management IC

(PMIC) for large-size electronic paper displays (EPD)
that provides source- and gate-driver power supplies, a
VCOM bias, and a temperature sensor. All rails are ad-
justable through the 12C interface to accommodate spe-

cific panel requirements.

The G2195 is available in 100-

pin QFN (12X12) package

and is specified over the -40°C to +85°C extended temper-

ature range.

Applications

m Large-size EPD Power Supplies

Ordering Information

ORDER TEMP. PACKAGE
MARKING
NUMBER RANGE (Green)
G2195HP1U 2195 -40°C to +85°C | QFN12X12-100

Note: HP:QFN12X12-100
1: Bonding code
U: Tape & Reel

Green: Lead Free / Halogen Free
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Global Mixed-mode Technology

G2195

Absolute Maximum Ratings*1
VIN, VIN-5V, INVPx, INVNx, INVGHx, VINVGL,
INVCOML, INDVCOM, Input Voltage.... -0.3V to +14.5V

UG11/21/31, SW11/21/31, UGx, VGHx_D, ISNS, UVGL,
UVL inputVoltage . . ............... -0.3V to +14.5V
LG1x, LG2x, LG3x, LVGHXx input Voltage. . -0.3V to
+5.5V

VPOS1/2, VP1-5V, VP2-5V, SW12/22, UG12/22,

inputvoltage . . .. ...... ... ... ... -0.3V to +23V
VPOS3, VP3-5V, SW32, UG32 input voltage -0.3V to 33V
VNEG1, VNEG2 input Voltage. . . ... ... -23V to +0.3V
VN1+5V,VN2+5V,LG1/2 input Voltage . . -23V to +5.5V
SW1, SW2inputVoltage . . . ........... -23to
+14.5V

VNEG3 input Voltage. . ............... -33V to +0.3V
VN3+5V, LGS, input Voltage. . ......... -33V to 5.5V
SW3, input Voltage. . ................ -33V to +14.5V
VGH1, VGH2 input Voltage . . . ... ..... -0.3V to +53V
SWL, input Voltage. . .. .............. -28V to +14.5V
VCOML input Voltage. . . ........... -28V to +0.3V
VCOMH, VCOMH_CTL input Voltage . . . . . . -0.3V to 23V
SWH input Voltage. . . .............. -0.3V to +40V

DCVCOM_CTL,VCOML_CTL, input Voltage

............................... -28V to +5.5V
SWCOM input Voltage. . . ........... -7V to +14.5V
DCVCOM input Voltage. . .. ........... -7V to +0.3V

SDA, SCL, EN, TS, PG, FBN, COMP_x, VREF, PS, Tog-
gle_SELO, Toggle SEL1, VCOM_DIS Input Voltage

................................ -0.3V to +5.5V
Thermal Resistance Junction to Ambient, (84a)
QFN12X12-100 . ... oo 23.3°C/W
Continuous Power Dissipation (Ta = +25°C)
QFN12X12-100 .. ... oo 5360 mW
Operation Temperature . . ... ....... -40°C to +85°C
Junction Temperature .................... 150°C
Storage Temperature Range ... ... .. -65°C to 160°C
ESD Susceptibility (HBM) . ............ 2kV(Note2)
Reflow Temperature (soldering, 10sec) . . . .. 260°C

Recommended Operation Conditions
VIN, INVPx, INVNXx, INVGHx, INVCOM, INVGL

.................................. 8V to 13.2V
Operating Ambient Temperature (Ta) . . .-25°C to 85°C

1. Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are
stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated in the
operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods

may affect device reliability.

2. Device are ESD sensitive. Handling precaution recommended. The Human Body model is a 100pF capacitor discharged

through a 1.5kQ resistor into each pin.

Electrical Characteristics

(VIN=Vinvex= Vinvnx = Vinverx = Vinver = Vinvcom =12VE10%, Ta=25°C)
The device is not guaranteed to function outside its operating conditions. Parameters with MIN and/or MAX limits are 100% tested

at +25°C, unless otherwise specified.

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX | UNIT

GENERAL

Supply Voltage Vin 8.0 - 13.2 V
VIN UVLO ViN uvio 7.5 --- \Y
VIN UVLO Hysteresis VN HYs 0.5 - V
Quiescent Current in Normal Mode IIn EN=High, ON/OFF bit="0" 3.5 - mA
Quiescent Current in Standby Mode Istp EN=Low, ON/OFF bit="X" - 250 - HA
'\Q/Ilcj)l(;a:cent Current in  Shutdown lso PS=High 15 N UA
Regulated Voltage for Pre-Drv Circuit|  Vvinsv Bypass Cap. Is10pF VIN-5 - \Y
Regulated Voltage for Analog Circuit Vsa Bypass Cap. Is10pF 5 -—- V
Regulated Voltage for Digital Circuit Vsp Bypass Cap. Is10pF 5 -—- \%
VREF Voltage VRrer Bypass Cap. Is 10pF 2.5 - Y
Thermal Shutdown Trip Point Tsp 150 - °C
Thermal Shutdown Hysteresis Thys 20 --- °C
Ver: 1.0 TEL: 886-3-5788833
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BRTRHY 62105

Global Mixed-mode Technology
Electrical Characteristics (Continued)

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX | UNIT
VPOS1(Auto Buck-BOOST Controller)
Switch Frequency Fsw vros1  [FREQ_VPOS1[2]=0 500 - KHz
Soft-Start period Tss veost  |SS[7:6]="00" 6 - ms
UGate Driver Source Rucix sk |UGate is high state 2 - Q
UGate Driver Sink Rucix sk |UGate is low state 2 - Q
LGate Driver Source Ricix sk [LGate is high state 5 - Q
LGate Driver Sink Ricix sk |LGate is low state 2 - Q
Vaate = Vinve1- Vue1i o 5 --- V
Gate Drive Output Voltage Vaate Veate = Vvpost- Vuc12 --- 5 - Vv
Voate = Vigi1/ Vici2 o 5 --- V
Switch Current Limit I imiT Vin=12V, MOS Ron=38 mQ 4.5 - A
Output Voltage Range VPOS1 |VPOS1[9:0] SET output voltage 2 - 20 V
Power Good Threshold Fraction of nominal voltage 90 - %
Output Accuracy VPOS1[9:0]=10V, | 0a¢=200mA -2 - 2 %
Discharge Impedance to Ground Rpis 750 - Q
. Fraction of nominal voltage, Falling 85 -—- %
Fault Protection -
Fault Timer 16 - ms
VPOS2(Auto Buck-BOOST Controller)
Switch Frequency Fsw vros2 [FREQ_VPOS2[2]=0 500 - KHz
Soft-Start period Tss veos2  [SS[7:6]="00" 6 - ms
UGate Driver Source Rucax sk |UGate is high state 2 - Q
UGate Driver Sink Rucox sk |UGate is low state 2 - Q
LGate Driver Source Ricox sk [LGate is high state 5 - Q
LGate Driver Sink Ricox sk |LGate is low state 2 - Q
Vaate = Vinve2- Vuc21 o 5 --- V
Gate Drive Output Voltage VGate VGate = vaosz- VUG22 — 5 — Vv
Vgate = Vig21/ Vieo - 5 - V
Switch Current Limit ILmir Vin=12V, MOS Ron=38 mQ 4.5 - A
Output Voltage Range VPOS2 |VPOS2[9:0] SET output voltage 2 - 20 V
Power Good Threshold Fraction of nominal voltage 90 - %
Output Accuracy VPOS2[9:0]=15V, | 6a¢=200mA -2 - 2 %
Discharge Impedance to Ground Rbis 750 - Q
. Fraction of nominal voltage, Falling 85 -—- %
Fault Protection -
Fault Timer 16 - ms
VPOS3(Auto Buck-BOOST Controller)
Switch Frequency Fsw vross  [FREQ_VPOS3[2]=0 500 === KHz
Soft-Start period Tss veoss  [SS[7:6]="00" 6 - ms
UGate Driver Source Rucsx sk |UGate is high state 2 - Q
UGate Driver Sink Rucsx sk |UGate is low state 2 - Q
LGate Driver Source Ricsx sk [LGate is high state 5 - Q
LGate Driver Sink Rigsx sk |LGate is low state 2 - Q
Vous Vgate = Vinves- Vugsi - 5 - V
Gate Drive Output Voltage VGate = va033- VUG32 — 5 — Vv
Veate = Viea1/ Vies — 5 --- \Y
Switch Current Limit ILmir Vin=12V, MOS Ron=38 mQ 6.8 - A
Output Voltage Range VPOS3 |VPOS3[9:0] SET output voltage 2 - 30 V
Power Good Threshold Fraction of nominal voltage 90 - %
Output Accuracy VPOS3[9:0]=24V, | 0as=200mA -2 - 2 %
Discharge Impedance to Ground Rpis 750 - Q
. Fraction of nominal voltage, Falling 85 - %
Fault Protection -
Fault Timer 16 - ms
Ver: 1.0 TEL: 886-3-5788833
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Global Mixed-mode Technology

G2195

Electrical Characteristics (Continued)

PARAMETER | sYMBOL | CONDITIONS | MIN | TYP | MAX | UNIT
VNEG1(INVERTING BUCK-BOOST REGULATOR)
Switch Frequency Fsw wnegt  |[FREQ VNEG1[2]=0 500 - KHz
Soft-Start period Tss vneat  [SS[7:6]="00" 6 - ms
UGate Driver Source Ruc1 sk [UGate is high state 2 - Q
UGate Driver Sink Ruct sk |UGate is low state 2 - Q
LGate Driver Source Ric1 sk |LGate is high state 3 - Q
LGate Driver Sink Rig1 sk |LGate is low state 2 - Q
Gate Drive Output Voltage Veate LR LT > — v
Vaate = Vigi- VuneGt o 5 --- V
Switch Current Limit lumir Vin=12V, MOS Ron=38 mQ 6 - A
Output Voltage Range VNEG1 [VNEG1[9:0] SET output voltage -20 - -2 V
Power Good Threshold Fraction of nominal voltage 90 - %
Output Accuracy VNEG1[9:0]=-10V, I 6a¢=200mA -2 - 2 %
Discharge Impedance to Ground Rpis 500 - Q
. Fraction of nominal voltage, Falling 85 - %
Fault Protection -
Fault Timer 16 - ms
VNEG2(INVERTING BUCK-BOOST REGULATOR)
Switch Frequency Fsw wneez |[FREQ VNEG2[2]=0 500 - KHz
Soft-Start period Tss vnec2  [SS[7:6]="00" 6 - ms
UGate Driver Source Ruc2 sk [UGate is high state 2 - Q
UGate Driver Sink Rucz sk |UGate is low state 2 - Q
LGate Driver Source Rie2 sk |LGate is high state 3 - Q
LGate Driver Sink Rig2 sk |LGate is low state 2 - Q
Gate Drive Output Voltage Veate Vese = Vi~ Vuce > — v
Vaate = Vic2- Vunec? o 5 --- V
Switch Current Limit lumir Vin=12V, MOS Ron=38 mQ 6 - A
Output Voltage Range VNEG2 [VNEGZ2[9:0] SET output voltage -20 - -2 V
Power Good Threshold Fraction of nominal voltage 90 - %
Output Accuracy VNEG2[9:0]=-15V, I 6a¢=200mA -2 - 2 %
Discharge Impedance to Ground Rbis 500 - Q
. Fraction of nominal voltage, Falling 85 - %
Fault Protection -
Fault Timer 16 - ms
VNEG3(INVERTING BUCK-BOOST REGULATOR)
Switch Frequency Fsw vneas |[FREQ _VNEG3[2]=0 500 - KHz
Soft-Start period Tss vneas  [SS[7:6]="00" 6 - ms
UGate Driver Source Rues sk [UGate is high state 2 - Q
UGate Driver Sink Rues sk |UGate is low state 2 - Q
LGate Driver Source Rigs sk |LGate is high state 3 - Q
LGate Driver Sink Rigs sk |LGate is low state 2 - Q
Gate Drive Output Voltage Veate Vese = Vavig: Vucs > — v
Vaate = Vies- Vunecs --- 5 --- \
Switch Current Limit lumir Vin=12V, MOS Ron=48 mQ 7 - A
Output Voltage Range VNEG3 [VNEG3[9:0] SET output voltage -30 - -2 V
Power Good Threshold Fraction of nominal voltage 90 - %
Output Accuracy VNEG3[9:0]=-24V, I 0a¢=200mA -2 - 2 %
Discharge Impedance to Ground Rbis 800 - Q
. Fraction of nominal voltage, Falling 85 - %
Fault Protection -
Fault Timer 16 - ms
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Global Mixed-mode Technology

G2195

Electrical Characteristics (Continued)

PARAMETER | sYMBOL | CONDITIONS | MIN | TYP | MAX | UNIT
VPOS1/2/3 and VNEG1/2/3 Tracking(Only for VPOS/VNEG are of opposite sign but same magnitude)
. VPOS1/2/3,VNEG1/2/3)=(+15V ,-
egf;ga:/czisbetween VPOS1/2/3 and Vo (15\/)’ lLoan=+20mA, _25% io 80°C, 500 N 500 Y
TRACK1/2/3="1"
VGH1(ASYN-BOOST CONTROLLER)
Switch Frequency Fsw ven1  [FREQ_VGHA1[2]=0 500 - KHz
Soft-Start period Tss vert  |SS[7:6]="00" 6 - ms
Switch ON Resistance Ron INVGH1 to VGH1 D 100 - mQ
LGate Driver Source Rvehi sk [LGate is high state 3 - Q
LGate Driver Sink Rvehi sk |LGate is low state 1 - Q
Switch Current Limit ILIMIT V|N=12V — 3 — A
Output Voltage Range VGH1 VGH1[9:0] SET output voltage 12 50 V
Power Good Threshold Fraction of nominal voltage 90 - %
Output Accuracy VGH1[9:0]=27V, | 0as=20mA -1 1 %
Discharge Impedance to Ground Rois DIS VGH1_CTL="0" 4000 - Q
. Fraction of nominal voltage, Falling 85 - %
Fault Protection -
Fault Timer 16 - ms
VGH2(ASYN-BOOST CONTROLLER & POST DRIVE MODE)
Switch Frequency Fsw ven2z  [FREQ_VGH2[3]=0 500 === KHz
Soft-Start period Tss verz  |SS[7:6]="00" 6 - ms
Switch ON Resistance Ron INVGH2 to VGH2 D 100 -—- mQ
LGate Driver Source Rvehz sk [LGate is high state 3 - Q
LGate Driver Sink Rvehz sk |LGate is low state - Q
Switch Current Limit ILIMIT V|N=12V — 3 — A
Output Voltage Range VGH2 VGH2[9:0] SET output voltage 12 - 50 V
Power Good Threshold Fraction of nominal voltage 90 - %
Output Accuracy VGH2[9:0]=27V, |l 0ag=20mA -1 - 1 %
Discharge Impedance to Ground Rois DIS VGH2 CTL1 1500 - Q
VVPDD Output Range VvpoD VPDD[7:3] SET output voltage 2 - 10 \
Output Accuracy VPDD[7:3]=3V, lLcas=20mA -1 - 1 %
VPDD delay time Tveop-en  |VPDD _LEN[7:0] SET delay time 0 - 30 S
VDDH_EXT delay time Tvopr-exr  [VDDH_EXT[4:0] SET delay time 0 -—- 1 s
Discharge Impedance to Ground Rois DIS VGH2 CTL2 2500 -
. Fraction of nominal voltage, Falling 85 - %
Fault Protection -
Fault Timer 16 - ms
VGL(ASYN-INVERTING BUCK-BOOST CONTROLLER & POST DRIVE MODE)
Switch Frequency Fsw ve. |FREQ VGL[2]=0 - 500 - KHz
Soft-Start period Tss veL  |SS[7:6]="00" - 6 - ms
UGate Driver Source RvelL s |UGate is high state - 1 - Q
UGate Driver Sink RveL sk |UGate is low state - 3 - Q
Switch Current Limit I Vin=12V, Rsense=10mQ -—- 2 -—- A
Power Good Threshold Fraction of nominal voltage - 90 - %
Output Voltage Range VGL -50 -10 V
FBN Regulation Voltage VEBn - 0 - \Y
FBN Accuracy VEBN REG -10 10 mV
VEE_EXT delay time Tvoprext  |VEE_EXT[7:1] SET delay time 0 6.3 S
Fault Protection Falling - — 85 — %
Fault Timer - 16 - ms

Ver: 1.0
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Global Mixed-mode Technology

G2195

Electrical Characteristics (Continued)

PARAMETER

| symBoL |

CONDITIONS

MIN | TYP | MAX | UNIT

DCVCOM(ASYN-INVERTING BUCK-BOOST CONVERTER)

Switch Frequency Fsw vcom [FREQ_VCOM[3]=0 === 500 === KHz
Soft-Start period Tss vcom  |SS[7:6]="00" - 6 - ms
Switch ON Resistance Ron p Vin=12V - 100 mQ
Switch Current Limit ILIMIT V|N=12V — 5 — A
Output Voltage Range DCVCOM |DCVCOMI[8:0] SET output voltage -5 0 V
Power Good Threshold Fraction of nominal voltage - 90 - %
Output Accuracy DCVCOM][8:0]=-2V, li0a¢=20mA -1.5 +1.5 %
. Fraction of nominal voltage, Falling - 85 - %

Fault Protection -

Fault Timer - 16 - ms
VCOMH(ASYN- BOOST CONVERTER)
Switch Frequency st VCOMH FREQ VCOMH[2]=0 --- 500 — KHz
Soft-Start period Tss vecomn  |SS[7:6]="00" - 6 - ms
Switch ON Resistance Ron N Vin=12V - 50 - mQ
Switch Current Limit ILimiT Vin=12V - 8 - A
Output Voltage Range VCOMH |VCOMH]I8:0] SET output voltage 4 20 V
Power Good Threshold Fraction of nominal voltage - 90 - %
Output Accuracy VCOMHI8:0]=14V, I 0a¢=20mA -1.5 +1.5 %

. Fraction of nominal voltage, Falling -—- 85 -—- %

Fault Protection -

Fault Timer - 16 - ms
VCOML(ASYN- INVERTING BUCK-BOOST CONTROLLER)
Switch Frequency FSW VCOML FREQ VCOML[1]=O --- 500 — KHz
Soft-Start period Tss veom  |SS[7:6]="00" - 6 - ms
UGate Driver Source Rvcom. sk |UGate is high state - 1 - Q
UGate Driver Sink Rvcom. sk |UGate is low state - 3 - Q
Switch Current Limit I imiT Vin=12V, MOS Ron=18 mQ - 12 - A
Output Voltage Range VCOML |VCOMLJ8:0] SET output voltage -25 -9 V
Power Good Threshold Fraction of nominal voltage - 90 - %
Output Accuracy VCOML[8:0]=-14V, | 0as=20mA -1.5 +1.5 %
Fault Protection Fractio.n of nominal voltage, Falling - 85 - %

Fault Timer - 16 - ms
VCOM CONTROL
Input Low Threshold Level Vi Toggle SELO/Toggle SEL1 - 0.6 \
Input High Threshold Level Vin Toggle SELO/Toggle SEL1 1.5 - \
Output Drive Source Current |VCOM DIS V\/COM D|3=3.5V — 60 — mA
VCOMH active-Output Low VoL 10=0.5mA,sink current(VCOMH_CTL) - 1 V
VCOML active-Output High Vo - 4.5 - V
DCVCOM active-Output High Vo - 4.5 - V
Thermistor Monitor(Use 10K? Murata NCP15XH103F03RC)
Offset Offsetrys | Temperature=0'C — 1.22 — \V;
Maximum Input Level Vivs max  |VREF --- 2.5 --- \
External Pull Up Resistor Rntc up - 9.53 - KQ
External Linearization Resistor Riinear - 13.7 - KQ
ADC Resolution ADCres [Not Tested in production, 1-bit - 10 - mV
ADC Conversion Time ADCpeL  [Not Tested in production - 300 - Us
Accuracy TMSacc  [Not Tested in production, 1-bit -1 1 LSB
[Logic Levels and Timing Characteristics (SCL, SDA, PG, EN, PS)
Output Low Threshold Level VoL lo=3mA, sink current (SDA,PG) - 0.4 V
Input Low Threshold Level Vi - 0.6 \
Input High Threshold Level Vin 1.5 --- \
Deglitch Time, EN pin tbegiitch - 100 - Us
SCL Clock Frequency FscL - 400 KHz
I°C Slave Address 7-bit slave address -—- 0x48h -—-

Ver: 1.0
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Global Mixed-mode Technology

Data Transmission Timing
(VIN=12V110%, Ta=25°C, CL=100pF, unless otherwise specified)

PARAMETER | sYMBOL | CONDITIONS | MIN TYP MAX | UNIT
12C TIMING CHARCTERISTICS
Serial-Clock Frequency fsoL — 400 kHz
Bus Free Time Between STOP Fsc.=100KHz 4.7 —
and START Conditions teur Fscl=400KHZ 13 - HS
Hold Time (Repeated) START Fsci=100KHz 4.0 —
Condition tosta e =400KHz 0.6 HS
SCL Pulse-Width Low oy [rse=100KHz 4.7 us
Fsc.=400KHZz 1.3 -== ===
. . Fsc.=100KHz 4.0 -== ===
SCL Pulse-Width High tHicH Feo,=400KHzZ 06 — Hs
Setup Time for a Repeated Fsc.=100KHz 4.7 —
START Condition tsusTa Fscl=400KHZ 06 - HS
Data Hold Time tHD,DAT Fs=100KHz 0 — 345 Us
' Fsc.=400KHz 0 - 0.9
Data Setup Time tsu,paT Fso=100KHz 250 — ns
' Fsc.=400KHZz 100 -== ===
SDA and SCL Receiving Rise ) Fsci.=100KHz == 1000 ns
Time Fsci=400KHz --- 300
SDA and SCL Receiving Fall e Fsci.=100KHz --- 300 ns
Time Fsc.=400KHz - 300
. . Fsc|_=100KHZ 4 - -
Setup Time for STOP Condition tsu.sto FeoL=400KHzZ 0.6 — Hs
Bus Capacitance Cs — 400 pF
Pulse Width of Suppressed Spike tsp 0 --- 50 ns

LT L )

| > |<' tsu,pat tsu.sta [P | ¢
| ,"tLOW’l —> |<—tHD DAT | I to,sTA | H- P lsusto >

|0
|

SCL |
|

|
|
|
tHp,sTA =P «— >l >

Qe y b}
START REPEATED STOP START
CONDITION START CONDITION CONDITION CONDITION

Figure 1. IC Serial-Interface Timing Diagram
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BT G2195

Global Mixed-mode Technology
I2C Protocol

Write a Byte of Data to the G2195

ACKNOWLEDGE FROM G2195

‘D7‘DS‘DS‘D"‘DC&‘DZ‘D‘\‘DU‘

ATl

I I \ I
) 0 ‘ 0 ‘ A ‘ | | REG‘STE% ADDFESS‘ ‘ ‘ A ‘ EATA‘BYTé ‘ ‘ ‘
] f f

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM G2195 ‘l ACKNOWLEDGE FROM G2195

Write a Word of Data to the G2195

ACKNOWLEDGE FROM G2195 ACKNOWLEDGE FROM G2195
‘07‘De‘ns‘m‘m‘oz‘m‘oo‘ ‘D7‘D6‘D5‘DA‘D3‘D2‘D1‘DU‘
ACKNOWLEDGE FROM G2195 ‘l ACKNOWLEDGE FROM G2195 T i i i l i l l i l i l l i i l l
I I I I I I I I I I I I a 6 é
s|1, 00 1 0 0 0 o|nA | REGISTER ADDRESS ‘ A L ‘ATA‘YTE‘W ‘ | oama YTE2 3
RIW 1

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

Write n Bytes of Data to the G2195

ACKNOWLEDGE FROM G2195 ACKNOWLEDGE FROM G2195
‘ ‘DS‘DS‘DA‘DB‘D?‘M‘DO‘ ‘D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO‘
ACKNOWLEDGE FROM G2195T ACKNOWLEDGE FROM G2195 ‘l l l l i l l L l l L l l L l l l
T T T T
‘ s ‘ 1 ‘ 0 ‘ 0 ‘ 1 ‘ 0 ‘ oo ‘o ‘A ‘ ‘ REG‘STEﬁADDBESS ‘ ‘ D‘ATA‘BYTEE ‘ ‘ ATA‘YTE‘ ‘ ‘

R/\Tv—T 1 Byt

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM G2195 ACKNOWLEDGE FROM G2195
‘ ‘DS‘DS‘D4‘D3‘D2‘D1‘DO‘ ‘D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO‘
‘ DATA BYTE n 1 ‘ ‘ ATA YTE n ‘ ‘ P ‘

Ver: 1.0 TEL: 886-3-5788833
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Global Mixed-mode Technology

G2195

Read a Byte of Data to the G2195

ACKNOWLEDGE FROM G2195 ‘l ACKNOWLEDGE FROM G2195

ACKNOWLEDGE FROM G2195

T T I | [ I T
T o To [o o [o o T o | | Jobrefockes

Read a Word of Data to the G2195

ACKNOWLEDGE FROM G2195 ‘l ACKNOWLEDGE FROM G2195

REPEATED START J

R/V\/4T

NOT ACKNOWLEDGE FROM MASTER

‘D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO‘

Plll1liid

\ \ D\ATA ?YTE \1 \ ‘ ° ‘

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM G2195

‘5‘1‘0‘0‘1‘0‘0‘0‘0‘;\‘ ‘REG‘STEFRADDBESS‘ |

BE

Lo fofifofolo]s 4]

|

Read n Bytes of Data to the G2195

ACKNOWLEDGE FROM G2195 ‘l ACKNOWLEDGE FROM G2195

E
REPEATED START J RW J

ACKNOWLEDGE FROM MASTER NOT ACKNOWLEDGE FROM MASTER

‘D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO‘ ‘D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO‘

HHHH HHHH

‘ D‘ATA ‘BYTE ‘1 ‘ ‘ ATA YTE2 ‘ A P ‘

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM G2195

I I | | [ T I
‘5‘1‘0‘0‘1‘0‘0‘0‘0‘A‘ ‘REG‘STEFRADDBESS‘

Lo fofifofolo]s 4]

RIW J REPEATED START J

ACKNOWLEDGE FROM MASTER ACKNOWLEDGE FROM MASTER

E
1

ACKNOWLEDGE FROM MASTER NOT ACKNOWLEDGE FROM MASTER

‘D7‘D6‘D5‘D4‘D3 D2 D1 DO‘ ‘D7 D6 D5‘D4‘D3‘D2‘D1‘DO‘

‘D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO‘

‘D7

D6‘D5‘D4‘D3‘D2‘D1‘DO

HHHH

HHHH

DATA BYTE 1

‘ A ATA YTE2

HHHH‘

}HHHH

DATABYTE n-1 ‘ ‘

ATA YTE n ‘

L &[]

?

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

Ver: 1.0
Mar 31, 2026

TEL: 886-3-5788833
http://www.gmt.com.tw



4

2 G2195

Global Mixed-mode Technology

Typical Applications

VREF

COMP_N1 I'
INVNT .

VIN S b T 1 VIN
T Internal Junction ust ::I
T Temp. detect
L e I
swi
VPOS1 ’
TR ;
i 1T+
T 10-bit et
DAC 10-bit ++—=—> VNEGI
DAC 15y TT
Trackin
- A4

e -
| = VIN
VIN [ ¥ g
< swe _,WV\_D
VPOS2 < J_ 2 e x
141 1o ~
$== 10-bit 10-bit — L L == VNEG2
DAC DAC nzesy
Tracking v
(on‘/\:m I
— :I J_ 1 VIN
VIN ¥ i
~ - = ¥
VPOS3 :
L [ 14l —
; 10-bit _— 11— VNEG2
L 10-bit DAC T
L v
Tracking VIN
VCOMH é VCOMH
VGHI Boost > J—
Boost vcou
Controller Cogvener L
DAC s [NV
vt voon !
i S e N L—
VIN | — Mode Vet - - VCOML| oo | EPD_VCOM
. —
4——' VGH2 Invergngs?uck- E l Sw Ref page 26 circuit
VGH2 — Boost 00!
I s Controller Cogtg?t"er oo
- - -bi
l 10-bit e
v DAC — s [RRVIY
vanz !
VIN [ = >
DCVCOM p— DCVCOM
Vel Inverting Buck- E i
. Boost
Inverting Buck- Converter l
Controller DAC come v I
VREF cTL
VCOM o
VIN [ Control |:g;';:‘j
VREF -
Digital Control ‘E"
and -
Fault Logic .
Eppon)
Ver: 1.0 TEL: 886-3-5788833
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Global Mixed-mode Technology

G2195

Pin Description

PIN NAME DESCRIPTION
1 SWi1 The switching node
2 UG1 Output of the high-side gate driver
3 INVN1 Input Power Supply to VNEG1 rail
4 VPOSA Positive supply output pin for panel source drivers. Discharge VPOS1 to Ground whenever the rail is
disable.
5 VP1-5V Bias to the high-side MOSFET gate driver.
6 UG12 Output of the high-side gate driver
7 SW12 The boost side switching node
8 LG12 Output of the low-side gate driver
9 LG11 Output of the low-side gate driver
10 SW11 The buck side switching node
11 UG11 Output of the high-side gate driver
12 INVP1 Input Power Supply to VPOS1 rail
13 COMP_P1 VPOS1 Compensation pin
14 COMP_GL | VGL Compensation pin
15 FBN VGL Feedback pin
16 ISNS VINVGL sense input. Connect to power stage input rail.
17 VINVGL Input Power Supply to VGL rail
18 UVGL Output of the high-side gate driver
19 PS Pull this pin high to enter power save mode(IC shutdown)
20 COMP_GH1 |VGH1 Compensation pin
21 VGH1 Positive supply output pin for panel gate drivers. Discharge VGH1 to Ground whenever the rail is disable.
22 INVGH1 Input Power Supply to VGH1 rail
23 VGH1 D Base voltage output pin for VGH1
24 LVGH1 Output of the low-side gate driver
25 LVGH2 Output of the low-side gate driver
26 VGH2 D Base voltage output pin for VGH2
27 INVGH2 Input Power Supply to VGH2 rail
28 VGH2 Positive supply output pin for panel gate drivers. Discharge VGH2 to Ground whenever the rail is disable.
29 COMP_GH2 |VGH2 Compensation pin
30 COMP VL |VCOML Compensation pin
31 VCOML Negative supply output pin for VCOML
32 INVCOML Input Power Supply to VCOML rail
33 UVL Output of the high-side gate driver
34 SWL VCOML Inductor switching node
35 Toggle SEL1 | VCOM AC+DC output control pin
36 SWH VCOMH Inductor Switch Node
37 SWH VCOMH Inductor Switch Node
38 SWH VCOMH Inductor Switch Node
39 Toggle SELO [VCOM AC+DC output control pin/DCVCOM on/off control input@TOGGLE_VCOMI[4]=0
40 COMP_VH [VCOMH Compensation pin
41 VCOMH Positive supply output pin for VCOMH
42 COMP_V DCVCOM Compensation pin
43 DCVCOM Negative supply output pin for DCVCOM
44 INDCVCOM | Input Power Supply to DCVCOM rail
45 INDCVCOM | Input Power Supply to DCVCOM rail
46 SWCOM DCVCOM Inductor Switch Node
47 SWCOM DCVCOM Inductor Switch Node
48 VCOM _DIS [VCOM discharge control output pin
49 VCOML_CTL [ACVCOM control output pin
50 | DCVCOM CTL [ ACVCOM control output pin
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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Global Mixed-mode Technology

G2195

Pin Description (Continued)

PIN NAME DESCRIPTION

51 |VCOMH_CTL |ACVCOM control output pin

52 SDA Serial interface(I>C) data input/output

53 SCL Serial interface(I>C) clock input

54 EN Pull this pin high to power up all output rails.

55 TS Thermistor input pin.

56 PG Open-drain power good output pin. Pin is pulled low when one or more rails are not in regulation.

57 VIN-5V Bias to the high-side MOSFET gate driver.

58 VIN Input power supply to general circuitry

59 V5D 5V filter pin for internal digital circuitry

60 V5A 5V filter pin for internal analog circuitry

61 AGND Analog ground for general analog circuitry

62 VREF Filter pin for 2.5V internal supply

63 COMP P2 |[VPOS2 Compensation pin

64 INVP2 Input Power Supply to VPOS2 rail

65 UG21 Output of the high-side gate driver

66 SW21 The buck side switching node

67 LG21 Output of the low-side gate driver

68 LG22 Output of the low-side gate driver

69 SW22 The boost side switching node

70 UG22 Output of the high-side gate driver

71 VP2-5V  [Bias to the high-side MOSFET gate driver.

72 VPOS2 Positive supply output pin for panel source drivers. Discharge VPOS2 to Ground whenever the rail is disable.

73 INVN2 Input Power Supply to VNEG2 rail

74 uG2 Output of the high-side gate driver

75 SW2 The switching node

76 LG2 Output of the low-side gate driver

77 VN2+5V  [Bias to the low-side MOSFET gate driver.

78 VNEG2 Negative supply output pin for panel source drivers. Discharge VNEG2 to Ground whenever the rail is disable.

79 COMP N2 [VNEG2 Compensation pin

80 COMP_P3 [VPOS3 Compensation pin

81 INVP3 Input Power Supply to VPOSS rail

82 UG31 Output of the high-side gate driver

83 SW31 The buck side switching node

84 LG31 Output of the low-side gate driver

85 LG32 Output of the low-side gate driver

86 SW32 The boost side switching node

87 UG32 Output of the high-side gate driver

88 VP3-5V  [Bias to the high-side MOSFET gate driver.

89 VPOS3 Positive supply output pin for panel source drivers. Discharge VPOS3 to Ground whenever the rail is disable.

90 COMP_N3 [VNEG3 Compensation pin

91 INVN3 Input Power Supply to VNEG3 rail

92 UG3 Output of the high-side gate driver

93 SW3 The switching node

94 LG3 Output of the low-side gate driver

95 VN3+5V [Bias to the low-side MOSFET gate driver.

96 VNEG3 [Negative supply output pin for panel source drivers. Discharge VNEG3 to Ground whenever the rail is disable.

97 COMP_N1 [VNEG1 Compensation pin

98 VNEG1 Negative supply output pin for panel source drivers. Discharge VNEG1 to Ground whenever the rail is disable.

99 VN1+5V  [Bias to the low-side MOSFET gate driver.

100 LG1 Output of the low-side gate driver

EP(PGND) [Exposed Pad. Connect exposed pad to PGND(Power Ground of DC/DC Converter)

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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Global Mixed-mode Technology

Minimum Footprint PCB Layout Section

11.20

8.00
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20

T ]
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020 —-—‘ ‘-—-— 0.80 —=| |=—0

B aERIeoAR0sR ARG
L

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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Global Mixed-mode Technology

Power Rails Topology

(1) VPOSH1
VIN VPOSH
' Tci Qf 2 c2] —
T Pl e
I e Il
A L,
c3

INVP1 SW11 [ LG11 LG12 |SW12 VPOS1

COMP_P1
VP1-5V

Design Parameter |VPOS1=15V/1.6A, VIN=12V
C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
C2 muRata, GRM31CR61E226KE15(22uF/25V/X5R, 1206)*3
C3 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
LP1 ARLITECH, AMPIO630ED100MT(10nH/5.5A/68m(,6.6x7.1x3.0mm)
Q1 DIODES,DMC4040SSD(40V,P(45mQ)+N(40mQ))
Q2 DIODES,DMC4040SSD(40V,P(45mQ)+N(40mQ))
R¢’ 130kQ
Cc’ 680pF

* The above design parameters are applicable to Ta=-10°C. If working Ta <-10'C is required, it is
strongly recommended to fine tune the compensation (Rc and Cc). Please contact GMT design service
team for compensation adjustment for Ta <-10'C.

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(2) VPOS2

VIN

VPOS2

INVP2

COMP_P2 10-bit
DAC VP2-5V
Re
Cc Tracking
T
1
Design Parameter VPOS2=12V/1.6A, VIN=12V
C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
Cc2 muRata, GRM31CR61E226KE15(22uF/25V/X5R, 1206)*3
C3 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
LP2 ARLITECH, AMPIO630ED100MT(10uH/5.5A/68m(,6.6x7.1x3.0mm)
Q1 DIODES,DMC4040SSD(40V,P(45mQ)+N(40mQ))
Q2 DIODES,DMC4040SSD(40V,P(45mQ)+N(40mQ))
Rc’ 130kQ
Cc’ 680pF

* The above design parameters are applicable to Ta=-10°C. If working Ta <-10'C is required, it is

strongly recommended to fine tune the compensation (Rc and Cc). Please contact GMT design service
team for compensation adjustment for Ta <-10'C.

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(3) VPOS3

COMP_P3

VIN

VPOS3

INVP3

VP3-5V

Design Parameter |VPOS3=20V/1.6A, VIN=12V
C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
C2 TDK, C3216X5R1V226M160AC(22UF/35V/X5R, 1206)*4
C3 muRata, GRM319R6YA106MA12(10uF/35V/X5R, 1206)*1
LP3 ARLITECH, AMPI1040ED150MT (15uH/7A/45mQ,10x11.5x3.8mm)
Q1 DIODES,DMC4040SSD(40V,P(45mQ)+N(40mQ))
Q2 DIODES,DMC4040SSD(40V,P(45mQ)+N(40mQ))
Rc’ 130kQ
Cc 680pF

* The above design parameters are applicable to Ta=-10C. If working Ta <-10'C is required, it is strongly

recommended to fine tune the compensation (Rc and Cc). Please contact GMT design service team for com-
pensation adjustment for Ta <-10'C.

*If the output is higher than 20V, the compensation parameters also need to be adjusted. Please contact GMT
design service team for compensation adjustment.

Ver: 1.0
Mar 31, 2026

TEL: 886-3-5788833

http://www.gmt.com.tw
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(4) VNEG1

COMP_N1 _I H I|>VIN

Rc VIN-5V C1

V5A
VNEG1 LN1
Cc M_D
I 10-bit Inverting Buck- D
DAC Boost L
= Controller option /N ————
o VNEG1
11 c2 D
Design Parameter VNEG1=-15V/1.6A, VIN=12V

C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1

C2 muRata, GRM31CR61E226KE15(22uF/25V/X5R, 1206)*4

C3 muRata, GRM188R6YA475KE15(4.7uF/35V/X5R, 0603)*1

LN1 ARLITECH, AMPI1040ED150MT(15uH/7A/45mQ,10x11.5x3.8mm)
Q1 DIODES,DMC4040SSD(40V,P(45mQ)+N(40mQ))

D DIODES,SBR3U6G0P1(3A/60V)

Rc 51kQ

Cc 470pF

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026

http://www.gmt.com.tw
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(5) VNEG2

COMP_N2 .[ I I |'>V|N
Rc VIN-5V C1
VA UNEG2 LN2
Cc Yy I—|>
I 10-bit Inverting Buck- D
DAC Boost L
= Controller option /I\ —— >
I VNEG2
! Cc2
Design Parameter |VNEG2=-12V/1.6A, VIN=12V
C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
C2 muRata, GRM31CR61E226KE15(22uF/25V/X5R, 1206)*4
C3 muRata, GRM188R6YA475KE15(4.7uF/35V/X5R, 0603)*1
LN2 ARLITECH, AMPI1040ED150MT(15uH/7A/45mQ,10x11.5x3.8mm)
Q1 DIODES,DMC4040SSD(40V,P(45mQ)+N(40mQ))
D DIODES,SBR3U6G0P1(3A/60V)
Rc 51kQ
Cc 470pF
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026

http://www.gmt.com.tw
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(6) VNEG3

COMP_N3 .[ I I |'>VIN
Re VIN-5V c1
YA VNEG3 LN3
Ce |—|>
I 10-bit Inverting Buck- D
DAC Boost L
= Controller option /N ———
I VNEG3
]
Cc2
Design Parameter |VNEG3=-20V/1.6A, VIN=12V
C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
C2 TDK, C3216X5R1V226M160AC(22uF/35V/X5R, 1206)*5
C3 muRata, GRM188R6YA475KE15(4.7uF/35V/X5R, 0603)*1
LN3 ARLITECH, AMPI1040ED100MT(10uH/8.5A/30m,10x11.5x3.8mm)
Q1 AOS, AO4611(60V, P(52mQ)+N(30mQ))
D DIODES,SBR3U6G0P1(3A/60V)
Rc 51kQ
Ce 470pF

*If the output is lower than -20V, the compensation parameters need to be adjusted. Please contact GMT
design service team for compensation adjustment.

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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Global Mixed-mode Technology
(7) VGH1

mlnll

VIN [
INVGH1 COMP_GH1
D2
VGH1 D ca [
R
L1 vGH1 D ©
C3 J; L2 I LVGH1 VGH1
%7 Q1 - Boost
%7 Controller ICC

DIS_VGH1_CTL
VGH1 | 10-bit
DAC

Design Parameter |VGH1=27V/200mA, VIN=12V
C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
C3 muRata, GRT31CR61H106MEO1(10UF/50V/X5R, 1206)*2
C4 0Q
L1 ARLITECH, AMPIO603EL220MTA(22uH/3A/125mQ,6.6x7.1x3.0mm)
L2 NC
D2 Option, DIODES,SBR3U60P 1(3A/60V)
D DIODES,SBR3UG0P1(3A/60V)
Q1 AOS, AON2260(60V, N(53mQ))
Rc 200kQ
Cc 470pF
*If the short-circuit limit test will be conducted, it is strongly recommended that D2 should be in-
stalled.
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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G2195

(8) VGH2

CC————
VIN Ct INVGH2
11 ON for SW
q 1 OFF for VPDD LDO
VGH?2 D |_ VPDD_FB
L1 veHz2 D
VGH2
C3 J; Q1 r'l '—VGH2 Boost
Controller

VGH2

5:
|||—wv—-

Mode
Select

DIS_VGH2_
CTL1

DIS_VGH2_
cTL2

VPDD
DAC

10-bit
DAC

COMP_GH2

Re

Le

Design Parameter |VGH2=27V/200mA, VIN=12V
C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
C3 muRata, GRT31CR61H106MEO1(10pF/50V/X5R, 1206)*2
C4 0Q
L1 ARLITECH, AMPIO603EL220MTA(22pH/3A/125mQ,6.6x7.1x3.0mm)
L2 NC
D2 Option, DIODES,SBR3U60P 1(3A/60V)
D DIODES,SBR3U60P1(3A/60V)
Q1 AOS, AON2260(60V, N(53mQ))
Rc 200kQ
Cc 470pF
* If the short-circuit limit test will be conducted, it is strongly recommended that D2 should be in-
stalled.
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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Global Mixed-mode Technology

(9) VGL
COMP_GL
VGL
Re
Inverting
Buck-Boost
Controller lCc
VREF —w- p—
Design Parameter |VGL=-20V/200mA, VIN=12V

C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1

Cc2 TDK, C3216X5R1V226M160AC(22uF/35V/X5R, 1206)*3

Rs 10mQ

L1 ARLITECH, AMPIO603EL220MTA(22uH/3A/125m,6.6x7.1x3.0mm)

D DIODES, B170(1A/70V) or DIODES,SBR3U60P1(3A/60V)

Q1 DIODES, ZXMP7A17G(70V,P,250mQ)

R1 82 kQ

R2 10 kQ

Rc 51kQ

Cc 470pF

RL 2KQ

R1
VGL = —EX VREF

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(10) VCOMH

c1 l
— D VCOMH Re
VCOMH Boost
c3 1; L2 I

COMP_VH

9-bit Converter

J7 DAC

VCOMH

Ce

Design Parameter |VCOMH=14V/2.5A, VIN=12V

C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1

C2 muRata, GRM31CR61E226KE 15(22uF/25V/X5R, 1206)*1

C3 muRata, GRM31CR61E226KE15(22uF/25V/X5R, 1206)*2

L1 ARLITECH, AMPI1040ED100MT(10pH/8.5A/30m<,10x11.5x3.8mm)

L2 ARLITECH, AMPI1040ED100MT(10pH/8.5A/30m<,10x11.5x3.8mm)

D DIODES,SBR3UG60P1(3A/60V)

R¢ 110kQ

Cc 680pF

;I;;}\(/COMH is changed to Boost architecture instead of SEPIC, it is suggested to change Rcto

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026

http://www.gmt.com.tw
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Global Mixed-mode Technology
(11) VCOML

[ E————————
VIN q 1 INVCOML COMP_VL
c1” UVLI
Q1
VCOML Ro
VCOML D SWL
<:|T Inverting c
c2 Buck-Boost I c
i Controller
L1 =
9-bit
DAC
VCOML
Design Parameter |VCOML=-14V/2.5A, VIN=12V
C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
C2 TDK, C3216X5R1V226M160AC(22uF/35V/X5R, 1206)*3
L1 ARLITECH,
AMPI11360ED100MT(10uH/12.5A/20.7mQ,12.6x13.45x5.8mm)
Q1 AOS,A04411(40V, P, 20mQ)
D DIODES,SBR3U6G0P1(3A/60V)
Rc 150kQ
Cc 1.5nF
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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Global Mixed-mode Technology
(12) DCVCOM

//——
VIN q I INJCVCOM COMP_V
C1 I INJCVCOM |
DCVCOM <]
SWCOM f‘ VCOM Rec
Di DE Dj SWCOM
< l ol Inverting
R, c2 Buck-Boost ICC
L1 é Converter L
9-bit
DAC
DCVCOM
Design Parameter [DCVCOM=-1.5V/2.5A, VIN=12V
C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
C2 muRata, GRM31CR61E226KE15(22uF/25V/X5R, 1206)*2
L1 ARLITECH, AMPI1040ED220MT(22uH/5.5A/66m,10x11.5x3.8mm)
D1 0Q
D2 0Q
D3 DIODES,SBR3U6G0P1(3A/60V)
Rc 43kQ
Cc 820pF
RL 510Q
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(13) vCcoM

c
VCOMH ¢ Q1
' a 1£ Al
—H el ] T 14
Rl 5 T
.vconle_CTL N
= c4
Toggle SELO c2
DCVCOM ¢—| Q2 VCOM
| 4_""' Tt —
Toggle_SEL1 — 3 S =
.DCVCOM_CTL o5
Control R4
Block c3
VCOML ¢ Q3
=" S T
.VCOML_CTL H RS o
R6 R7 i
Q4
VCOM_DIS R8
) RO S
fod] =t
Y
L
= N
Design Parameter |DCVCOM+ACVCOM

C1 TDK, C3216X5R1E336M160AC(33uF/25V/X5R, 1206)*3
Cc2 TDK, C3216X5R1E336M160AC(33uF/25V/X5R, 1206)*6
C3 TDK, C3216X5R1E336M160AC(33uF/25V/X5R, 1206)*3
C4 NC

C5 NC

C6 NC

Q1 DIODES,DMP4025LSD(Dual 40V P-MOS)

Q2 AOS, A04882(Dual 40V N-MOS)

Q3 AOS, A04882(Dual 40V N-MOS)

Q4 Panasonic, AQY210S(NC)

R1 2KOQ

R2 2KQ

R3 10KQ

R4 5.1KQ

R5 3KQ

R6 15KQ

R7 510Q

R8 330Q(NC)

R9 0Q

Ver: 1.0

Mar 31, 2026
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G2195

(14) Control & TS

VIN
C2

R1

953K

VIN-5V

VIN

TS

Temperature

R3
10K NTC

R2
13.7K

Sensor

8-bit

ADC

nternal Junction’ Temp. d

etect

VIN-5V

VREF

SCL

Enable Control

12C SDA : 12C Interface FauTtnlijogic
iEP(PGND)
Design Parameter [VIN=12V
C1 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
C2 muRata, GRM31CR61E106K(10uF/25V/X5R, 1206)*1
C3 muRata, GRM21BR61A106K (10pF/10V/X5R, 0805)*2
C4 muRata, GRM21BR61A106K (10pF/10V/X5R, 0805)*2
C5 muRata, GRM21BR61A106K (1pF/10V/X5R, 0805)*1
R1 9.53KQ (1%)
R2 13.7KQ (1%)
R3 muRata, NCP15XH103FO3RC(NTC 10KQ)

EN pin and 0x1Bh ON_OFF[7]

Hardware pin
ON_OFF[7] Status
EN

0 X Standby Mode, Only 12C block enable

1 1 Normal Operation

1 0 Power Rails OFF

(VPOSx,VNEGx,VGH1,VGH2,VGL,DCVCOM,VCOMH,VCOML);

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026

http://www.gmt.com.tw
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Global Mixed-mode Technology

Power-up and Power-down Sequence

(A) Power-ON Sequence(7-Level Output, Normal, ACVCOM+DCVCOM)

7.5V !;Srﬁs *Minimum delay time between VIN rising above UVLO threshold and IC ready to accept 12C transaction

EN I
i
i T=100us
: Déglitch time

VGL

VNEG3

VNEG2

VNEG1

VPOS3

VPOS2

VPOS1

VGH1

VGH2

VCOMH

VCOML '\

DCVCOM ff
VCOM \
\ Data

t1=1500us
- <

PG

toLy1~toLye is programmable by register 0x13h,0x14h,0x15h(2-bit Oms,1ms,2ms,4ms).

Soft-start time(VPOSx/VNEGx/VGHx/VGL/VCOMX) is setting by register 0x16h (6ms,8ms,10ms,12ms).
Discharge function only for VNEG3/2/1, VPOS3/2/1, VGH1/VGH2 & VCOM. VGL is no discharge function.
3-Level or 7-Level output mode is setting by register 0x0ODh bit6 (3/7 LEVEL[6]).

rob=

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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Iltem

Formula

toLy1(external)

toLy4[7:6] *1+SS[7:6]*0.2

touvz(external)

toLvo[5:4] *1+SS[7:6]*0.2

touvs(external)

tova[3:2] *1+SS[7:6]*0.2

toLv4(external)

torva[1:0] *1+S8[7:6]*0.2

toLys(external)

tDLys[716] *1

toLys(external)

toLye[5:4] *1+SS[7:6]*0.2

toyz(external)

toLy7[3:2] *1+SS[7:6]*0.2

toLys(external)

toLys[1:0] *1+SS[7:6]*0.2

toLye(external)

toLye[7:6] *1+SS[7:6]*0.2

Ver: 1.0
Mar 31, 2026
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(B) Power-ON Sequence(7-Level Output, Normal, Only VGH2/VGL output, ACVCOM + DCVCOM)

UVLO [
7.5V 3§ns *Minimum delay time between VIN rising above UVLO threshold and IC ready to accept 12C transaction.
VIN :

<

EN ——
 T=100us
. Deglit¢h time

VGL

VNEG3

VNEG2

VNEG1

VPOS3

VPOS2

VPOS1

VGH2

VCOMH
VCOML

DCVCOM

VCOM

\ Data

t1=1500us
- <

PG

sVCOM_EN
(internal)

1. 3/7_LEVEL[6]="0" & VGH_7_SEL[4]="1" by register 0x16h, Gate driver supply are output VGH2/VGL.

Ver: 1.0
Mar 31, 2026
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Global Mixed-mode Technology

(C) Power-ON Sequence with Fault Event(7-Level Output, Normal, FLT_VNEG2[1]=1)

uvLo [
7.8V ! Sins *Minimum delay time between VIN rising above UVLO threshold and IC ready to accept 12C transaction

VIN +
EN > i<
T:=10_Ous_
VGL : D;egm?h time taeia 1000
- discharged point @-7.4V
VNEG3
VNEG2

(i T=100us
—>- : < Deglitch time

VPOS3

VGH2

VCOMH
VCOML

DCVCOM

VCOM <\ |

—> t1=1500us |

PG

Toogle_ I_l |_| |_|

SELO

Toogle_ |_|_|_| |_|

SEL1

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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1.Register Setting

0x0DH 0x0DH Functi Power Rail active
unction
3/7 LEVEL[6] TOGGLE_VCOM[4] Source Power | VCOM Power
VPOS1/VNEG1 DCVCOM:ON
0 0 7 _LEVEL DCVCOM VPOS2/VNEG2 VCOMH:OFF

VPOS3/VNEG3 VCOML:OFF
VPOS1/VNEG1 DCVCOM:ON

0 1 7_LEVEL ACVCOM+DCVCOM VPOS2/VNEG2 VCOMH:ON
VPOS3/VNEG3 VCOML:ON
DCVCOM:ON
1 0 3_LEVEL DCVCOM VPOS3/VNEG3 VCOMH:OFF
VCOML:OFF
DCVCOM:ON
1 1 3_LEVEL ACVCOM+DCVCOM VPOS3/VNEG3 VCOMH:ON
VCOML:ON

2. Toggle VCOM output by hardware pin Toggle SELO & Toggle SEL1

sVCOM Toggle | Toggle | VCOMH [ DCVCOM | VCOML | VCOM
N | XOPH| OOBM | sgio | sELt1| cTL | et | Tt | ois | veom | .
VCOM_[TOGGLE_V| , . . . . . (pin | Function
DIS[5] COM[4] (pin39) | (pin 35) | (pin 51) | (pin 50) | (pin 49) 48)

0 0 X X X OFF OFF OFF ON |[Discharge G2195

0 1 x x x OFF OFF OFF | OFF | Disable |disable

1 0 0 0 X OFF ON OFF OFF | DCVvCOM

1 1 0 0 X OFF ON OFF OFF | DCvCOM

DCVCOM

1 0 0 1 X OFF OFF OFF ON [Discharge

1 1 0 1 X OFF OFF OFF OFF Disable

1 0 1 0 0 OFF ON OFF OFF | DCvVCOM

1 1 1 0 0 OFF ON OFF OFF | DCvVCOM

1 0 1 0 1 OFF OFF ON OFF VCOML

1 1 1 0 1 OFF OFF ON OFF VCOML

ACVCOM

1 0 1 1 0 ON OFF OFF OFF VCOMH

1 1 1 1 0 ON OFF OFF OFF VCOMH

1 0 1 1 1 OFF OFF OFF ON |[Discharge

1 1 1 1 1 OFF OFF OFF OFF Disable
*sVCOM_EN is the internal VCOM enable signal. Please refer to page 29 and page 33 timing.
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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Global Mixed-mode Technology
(E) Power-ON Sequence(3-Level Output, Normal, DCVCOM)

4 S'Ems *Minimum delay time between VIN rising above UVLO threshold and IC ready to accept I2C transaction.
VIN

<

EN —

N
i1 T=100us
VGL Déglitch time
VNEG3
VPOS3
VGH2
VCOMH
VCOML
DCVCOM
VCOM i
\ Data
—-y t1=1500us -«
PG i
0xODH OxO0DH Power Rail active
Function
3/7 LEVEL]6] TOGGLE_VCOM[4] Source Power | VCOM Power
VPOS1/VNEGH1 DCVCOM:ON
0 0 7_LEVEL DCVCOM VPOS2/VNEG2 VCOMH:OFF
VPOS3/VNEG3 VCOML:OFF
VPOS1/VNEG1 DCVCOM:ON
0 1 7_LEVEL ACVCOM+DCVCOM VPOS2/VNEG2 VCOMH:ON
VPOS3/VNEG3 VCOML:ON
DCVCOM:ON
1 0 3_LEVEL DCVCOM VPOS3/VNEG3 VCOMH:OFF
VCOML:OFF
DCVCOM:ON
1 1 3_LEVEL ACVCOM+DCVCOM VPOS3/VNEG3 VCOMH:ON
VCOML:ON
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(F) Power-OFF Sequence (7-Level Output, Normal, ACVCOM+DCVCOM)

VIN
E T=100us
EN : Deglitch time
;discharged point @-7.4V
Vet : — 2>0.55  i4—
VNEG3 / '
VNEG2 /
VNEG1 /
VPOS3 \
VPOS2 : \
VPOS1 L
taeiay>1 00\s
VGH1 : .
—> te>100us <
VGH2 : tdela§y>1 OIQJS
VCOMH taay 1008
=
tdelay>506us
il
VCOML : L
taiiay>100ug
DCVCOM I
—> € t<30ms
Daa V:Dischrge duration
VCOM :
Pe — |
sVCOM EN tov>1 00u§ PG de-assertion immediately as EN goes low.
(internal) o

Normal Mode:
1. Supply voltage decay through pull-down resistors.
2. Normal mode off sequence is setting by 0x15h MODE[5] register.

Ver: 1.0
Mar 31, 2026
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Global Mixed-mode Technology
(G) Power-OFF Sequence (3-Level Output Mode, Normal, AC-VCOM+DC-VCOM)

G2195

VIN
T=100us
EN : Deglitch time )
—i ; g
g/@@rged point @-7.4V
VeL —> 2>0.5s 4—
VNEG3 : /
ta1ay>100uS
> <
VPOS3 —
—-> t,c>100us <_
VGH2 . :
taeiay>100us
>
VCOMH ; —\
: taoy>100u8)
f?de|3y>10ioufs '
> ](—
VCOML —
taein,>1000
S
DCVCOM —d
{téo<30ms
Data P
VCOM : i /Dischrge duration
PG :
: PG de-assertion immediately as EN goes low.
tpy>100us
Toggle_
SELOQ
Toggle_
SEL1
0x0DH 0xODH Power Rail active
Function
3/7 LEVEL][6] TOGGLE_VCOM[4] Source Power | VCOM Power
VPOS1/VNEGH1 DCVCOM:ON
0 0 7_LEVEL DCVCOM VPOS2/VNEG2 VCOMH:OFF
VPOS3/VNEG3 VCOML:OFF
VPOS1/VNEGH1 DCVCOM:ON
0 1 7_LEVEL ACVCOM+DCVCOM | VPOS2/VNEG2 VCOMH:ON
VPOS3/VNEG3 VCOML:ON
DCVCOM:ON
1 0 3_LEVEL DCVCOM VPOS3/VNEG3 VCOMH:OFF
VCOML:OFF
DCVCOM:ON
1 1 3_LEVEL ACVCOM+DCVCOM | VPOS3/VNEG3 VCOMH:ON
VCOML:ON
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(H) Power-OFF Sequence (3-Level Output Mode, Normal, DC-VCOM)

VIN ;
T=100us
EN Deglitch time
VGL é/?discharged point @-7.4V
> 2055 B
VNEG3 L /
taai,>100usS
> <
VPOS3 : \
—-> tve>100us <_
VGH2 : : :
taeiay>100uS)
—+ s\(—
VCOMH
VCOML - -
td:elay>1oou:5
DCVCOM ——
—g"tef[ﬁsdx
Data ¢
VCOM : 1 /Dischrge duration
PG 5
: PG de-assertion immediately as EN goes low.
toy>100us |
0x0DH 0x0DH Power Rail active
Function
3/7 LEVEL[6] | TOGGLE_VCOM[4] Source Power| VCOM Power
VPOS1/VNEG1 DCVCOM:ON
0 0 7_LEVEL DCVCOM VPOS2/VNEG2 VCOMH:OFF
VPOS3/VNEG3 VCOML:OFF
VPOS1/VNEG1 DCVCOM:ON
0 1 7_LEVEL ACVCOM+DCVCOM VPOS2/VNEG2 VCOMH:ON
VPOS3/VNEG3 VCOML:ON
DCVCOM:ON
1 0 3_LEVEL DCVCOM VPOS3/VNEG3 VCOMH:OFF
VCOML:OFF
DCVCOM:ON
1 1 3_LEVEL ACVCOM+DCVCOM VPOS3/VNEG3 VCOMH:ON
VCOML:ON
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(I) Power-OFF Sequence (7-Level Output Mode, ACVCOM+DCVCOM, VCOM/VGL Keep Alive)

VIN
T=100us
EN Deglitch time .
>«
Keep Alive % _ % ;
0x0Dh, VCOM/VGL_MODE[6]=1 VCOM/VGL_MODEI€]=0, :
: VGL/VCOM turn-off. N - Discharge point @-7.4V
Vel \
/ __-y t2>0.5s 4_
VNEG3 ‘

VNEG2 / \
VNEG1 /

VPOS3 g
tde,aiw>1_oo\ﬁ
VPOS2 _’ ,i \

VGH1 ; .
o\ \
(:VG>100us§
VGH2 : \ \
VCOMH 1

100us

taelay>

VCOML § —
DCVCOM : /

Data

Keep Alive
VCOM

PG : - <

tcp<30ms

PG de-assertion immediately as EN goes low.

1. For VCOM/VGL_MODEJ7] ="1” set by I°C (register 0x0Dh), VCOM and VGL continue power-on after EPD up-
date.

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(J) Power-OFF Sequence (Post Drive Mode, 7-Level, DC-VCOM)

VIN

{ T=100us
EN Deglitch time

VEE_EXT

0~6.3s > / discharged point @-7.4V
VGL d ; : te>0.55 :

A

VNEG3

VNEG2

VNEG1
VPOS3

VPOS2

VPOS1

VGH1

—>  tye<15ms

tys<30ms tps<350ms
> < VPDD_LEN T

: A 0~30s " HE <

i VDDH_EXT /: — >

VGH2 *ﬁos—’ I VPDD

2V~10V :_Discharged point @VPDD*36.8/100 V

VCOMH
VCOML

M : tcin<30;'ns /
DCVCOI _d+ = :

Data

: '/ Dischrge duration

VCOM
PG

> ¢ PG de-assertion immediately as EN goes low.
tov>100us |

Control by 0x18h DIS_VGH2_CTL1[5] Control by 0x18h DIS_VGH2_CTL2[4]

Post Drive Mode

1. Only VGH2 has post drive mode (Lightness Mode).

2. The gate high voltage (VGH2) can be extended beyond that required for the normal active update. The exten-
sion time is given by VDDH_EXT. VDDH_EXT starts after tve time where tve must be less than 15ms.

3. In addition, VGH2 is pulled to VPDD in less than 30ms(tvs) when the PMIC powers down the standard VGH2
voltage. VPDD will be powered on for the time duration of VPDD_LEN. In addition, VGH2 powers down with
RC decay of tos (<350ms).

4. The low gate voltage (VGL) can be extended beyond that which is required for the normal active update. The
extension time is given by VEE_EXT.

5. VCOM will quickly be pulled to ground through a low resistance path ( <30ms) after the active drive. A low re-
sistance path of less than 1kQ is desirable.

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(K) Power-OFF Sequence (Post Drive Mode, 3-Level, AC-VCOM+DC-VCOM)

VIN
T=100us
) Deglitch time
EN
discharged point @-7.4V
: VEE_EXT
0~6.3s
VGL = ; :
— t>0.5s <
VNEG3 /
VPOS3 \
T twcttme e tys<30ms tps<350ms
VGH2 > e —>
i VDDH_EXT | N\ © >
P 0~10s i :
< :
: : Discharged point @VPDD*36.8/100 V
VCOMH \
VCOML L /
too<30ms
>
DCVCOM — /
Data :
VCOM Dischrge duration
PG :
— | PG de-assertion immediately as EN goes low.
to,>100us
Toggle_
SELO
Toggle_
SEL1
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(L) Power-OFF Sequence (Post Drive Mode, 3-Level, DC-VCOM)

VIN
T=100us
Deglitch time
EN
discharged point @-7.4V
: VEE_EXT :
0~6.3s
VGL — : :
— tea>0.55 <«
VNEG3 /
VPOS3 \
—> tye<15ms <—
: tvs<30ms tps<350ms
Vo e N« e S
: VDDH_EXT S —>
H 0~1.0s
: I \ZI\F/,RI%V : Discharged point @VPDD*36.8/100 V
VCOMH
VCOML ;
DCVCOM — /
1 tep<30ms
- = =
Data :
VCOM Dischrge duration
PG : o
— | PG de-assertion immediately as EN goes low.
tpy>100us
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(M) Power-OFF to ON Sequence (3-Level Output, Normal, AC-VCOM+DC-VCOM)

VIN ;
T=100us EN Low->High,
EN Deglitch time Restart Power ON sequence
VGL Z
VNEG3 ; /
tde,ay>§100us

VPOS3 :
X

> te>100us i

VGH2 \

¢ tdelay>100us
VCOMH —
>
td,éay>1o;ous 5
VCOML - /
taoiay3100us
>
DCVCOM .
Data __> : §t49_<_30ms
VCOM Dis‘chrge duration
PG —; | <«— i t1=1500us
" | PG de-assertion immediately as EN goes low. _> <
tov>100us :
Toggle
_SELO
Toggle
_SEL1
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(N) Power-OFF to ON Sequence (3-Level Output, Normal, DC-VCOM)

VIN
: EN Low->High,
EN : Restart Power ON sequence
i T—1onus
T-—;150_0us ] Deglnch time
Dgg_lltch time :
/ —}‘nm\w
VNEG3 — : ooy
H tde,,y>100us B Lol
>
VPOS3 \
—> tye>100us <_
VGH2
tde,ay>100us x,
VCOMH
VCOML : :
tf‘,ehy>’100u:s
DCVCOM t?mﬂ‘f,msé
Data >/
VCOM : : /Dischrge duration
PG -* P t;=1500us i
PG de-assertion immediately as EN goes low. —)‘ <
tpy>100us :
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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Global Mixed-mode Technology
(O) Power-OFF to ON Sequence (Post Drive Mode, 3-Level, AC-VCOM+DC-VCOM)

VIN ) EN Low—>High,
Deghten time Interrupt VEE_EXT, VDDH_EXT, VPPD_LEN count,
EN Restart Power ON sequence
VEE_EXT
0~6.3s
VGL —
VNEG3 /
VPOS3 \
-—> ty<15ms  <—
: : tys<30ms tps<350ms
Vo2 —— O A
: §ovopH_EXT  N\$ > P
0~10s i 1 touvr,
¢ > VPDD .
: H 2V~10V
VCOMH . T
VCOML
DCVCOM
Data
VCOM Dischrge duration
PG '

> : ¢ PG de-assertion immediately as EN goes low
tov>100us

(P) EN vs. I’C

*Minimum delay time between VIN rising above UVLO threshold and IC ready to accept I12C transaction.  \ ... ?a\lllll;g
VIN i ams : s :
’ < <3ms
PS i —y <
I
: Register reset to
12C available e default value
12C —d
EN
. *Power Save Mode
Day or Night Mode Power ON DayPor ngl'cl)tFl\'/_lode . IC shutdown -
Power ON Power OFF ower
Status
Discharge
Function v OFF Active OFF Active OFF Active | OFF
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
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(Q) EN vs. Temperature Acquisition

VIN J
EN _—
T=100us
—: :<Deglitch time
$XI_SJE ?Z‘E‘;'t Data 1 Data 2 Data 3
(0x00) i tcons500us e i toonS00us i
Start —| |_|
Conversion ]
> =1 e
End of
Conversion
> teyc=1s 2
(R) VIN vs. EN/PS Power On Timing
Enable all power rails Enable all power rails
and refresh screen and refresh screen 3ms
Restart —
VIN UVL VIN Power on
rising C set|up VINUVLY 2C set up
Register | falling Registe
G2195 ptand-by When VIN
VIN — power off,
EN remains
¢ at low. "
G2195  VIN fsing time L VIN fsing time ‘
EN =111 |  <=====x ======= 0 ‘
G2195
PS=“low
Enable all power rails Enable all power rails
and refresh screen and refresh screen Ims
VIN UVL _
risin C setp [2C set up
G2195 RIS Srandiby Registe
VIN — /A
G2195 VIN T ne \~ ‘
|
EN —r—T— — - ,«
‘ E"lff‘p/ Negd to
" Pst;:ngh'tt i | reconfigure
egister reset to 1 Register
default \ {' 4
G2195 SLEEP Mode A
PS
Ver: 1.0 TEL: 886-3-5788833
http://www.gmt.com.tw
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G2195 I°C Command Set up Example for 25.3” Signage EPD

Normal Mode Sequence/All Power Rails operating frequence=500KHz

G2195
GPIO setting

PS=0 (Normal operating, Standby or Active)

EN=0 (Standby Mode, disable all power rails, allow to accept 12C register settings )

oD

VPOS1 Voltage 48 01 02E3 |[Set VPOS1= +15V, enable discharge
VNEG1 Voltage 48 03 02E3 |Set VNEG1=-15V, enable discharge
VPOS2 Voltage 48 05 0238 [Set VPOS2= +12V, enable discharge
VNEG2 Voltage 48 07 0238 |Set VNEG2=-12V, enable discharge
VPOS3 Voltage 48 09 0292 [Set VPOS3= +20V, enable discharge
VNEGS3 Voltage 48 0B 0292 [Set VNEG3= -20V, enable discharge

48 13 FF tovL1~tovLa=4ms

48 14 FF tovLs~tovis=4ms

48 15 Co tovLe=4ms

009A

Set DCVCOM=-1.5V
disable Toggle VCOM, enable VCOM dis-
charge function

7 level only VGH2/VGL,SS time=12ms

48 16 D194 |enable VGH1 discharge function
*no using VGH1(default +27V)
48 18 1194 Set VGH2=+27V/(default),

enable VGH2 discharge function

EN=1(Active Mode, enable all power rails)

* As long as the DAC settings in the Register need to be more than 8bits, such as VPOSx[9:0]//VNEGXx[9:0]/
VCOM[8:0] /VCOMH[8:0]/ VCOML[8:0]/VGHx[9:0], 12C command should use word write for continuous

writing.

If the 12C command uses byte write mode on these registers, only the low byte of DAC will be written.

Ver: 1.0
Mar 31, 2026
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Register Address Map

Address(Hex) Name Default Value Description
0x00 TMST_VALUE 0001 1001 Thermistor value read by ADC
0x01 VPOS1_SETTING & 0000 0001 . e .
VPOS1_DIS, TRACK1, Volta.ge settings .for VPOS1(10-bit) & VPOS1 discharge
0x02 FREQ VPOS1 1100 0111 function & Tracking
0x03 VNI?/C’;\:E—S:ETI;QG & 0000 0001 Voltage settings for VNEG1(10-bit) & VNEG1 discharge
0x04 FREQ VNEG1 110001119 |function
0x05 VPOS2_SETTING & 0000 0010 . : ;
VPOS2_DIS, TRACK2, ;ﬁ;ii s&eflt_lrr;g:iif:r VPOS2(10-bit) & VPOS2 discharge
0x06 FREQ VPOS?2 1110 0011 9
0x07 VNEG2_SETTING & 00000010 |yoitage settings for VNEG2(10-bit) & VNEG2 discharge
VNEG2_DIS, function
0x09 VPOS3_SETTING 0000 0011 . . .
VPOS3_DIS, TRACKS, Volta.ge settings fc?r VPOS3(10-bit) & VPOS3 discharge
0x0A FREQ VPOS3 0010 0100 function & Tracking
VNEG3_SETTING &
0x0B NES3 DIS 00000011 |yoitage settings for VNEG3(10-bit) & VNEG3 discharge
0x0C FREQ VNEG3 00100100  [function
DC VCOM_SETTING,
0x0D VCOM/VGL_CTL, 0010 0000 ) )
VCOM DIS &VE)OM to Voltage settings for DCVCOM(9-bit) & VCOM/VGL power
- gle 9 off sequence, VCOM discharge function , DC/Toggle
’ VCOM switch(1-bit) & 3 level and 7-level output switch(1-bit
OXOE FREQ_VCOM,FREQ_V | 1100 1101 switeh(1-bit) & 3 level and 7-level output switch(1-bit)
COMH,FREQ_VCOML
OxOF VCOMH_SETTING & 00010001 |voltage settings for VCOMH(9-bit) & VPDD voltage setting
0x10 VPDD 0011 1111 for post drive discharge function(5-bit)
0x11 VCOML_SETTING & 00000000 |yoitage settings for VCOML(9-bit) & VEE_EXT delay setting
0x12 VEE_EXT SETTING 1001 1111 for post drive discharge function(7-bit)
0x13 PWRON_DELAY1 1010 1010 Power on delay time set for VGL & VNEGx
0x14 PWRON_DELAY2 1010 1010 Power on delay time set for VPOSx & VGH1 or VGH2
PWRON_DELAY3, Power on delay time set for VGH2, Normal Mode or Post
0x15 MODE & VDDH_EXT 1000 0000 Drive Mode and VDDH_EXT delay setting for post drive dis-
SETTING charge function
Soft-Start time setting(2-bit)
0x16 VGH1_SETTING & 0001 1001
X - 7-Level VGH2/VGH1 or VGH2 select VGH1 Discharge
PMIC SS, VGH1 Freq & .
0x17 Discharge Function 10010100  |unction. FREQ_VGH1
9 Voltage settings for VGH1(10-bit)
VGH2_SETTING &
0x18 — _ 0011 0001 VGH2 Discharge function, FREQ_VGH2, FREQ_VGL
VGH2/VGL Freq & Dis- Voltage settings for VGH1(10-bit)
0x19 charge Function 10010100 ge seTing
Ox1A VPDD_LEN 0000 0000 \(PDD_I_.EN delay setting for post drive discharge func-
tion(8-bit)
0x1B ON_OFF & Bypass Con- 1000 0000 Power On/Off Control(1-bit)
trol Power on sequence Bypass
0x1C Bypass Control 0000 0000 Power on sequence Bypass
0x1D Fault Flag1 0000 0000 Show error code and Power-Good signal
Ox1E Fault Flag2 0000 0000 Show error code
Ver: 1.0 TEL: 886-3-5788833
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0x00h

Address-0x00h

DATA BIT pr | b6 | ps | pa | b3 | D2 | D1 | DO

Field Name

TMST_VALUE[7:0]

Read/Write

R R

R

R

Reset Value 0

0 1

1

0

Field Name

BIT Definition

Temperature read-out

1111 0000 :

<-25°C

1111 0001 :

-25°C

1111 0110

:-10°C

1111 0111 :

-9°C

11111110

:-2°C

TMST_VALUE[7:0]

1111 1111

:-1°C

0000 0000

:0°C

0000 0001

:1°C

0000 0010

:2°C

:25°C

0101 0101 :

85°C

0101 0101

:>85°C

Ver: 1.0
Mar 31, 2026
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0x01h & 0x02h

Address-0x01h

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VPOS1_DIS TRACK1 Reserved FREQ_VPOS1 VPOS1[9:8]
Read/Write RW RW RW | RW | RW RW RW | RW
Reset Value 0 0 0 0 0 0 0 1

Address-0x02h

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VPOS1[7:0]

Read/Write R/W R/W RW | RW | RW R/W RW | RIW
Reset Value 1 1 0 0 0 1 1 1

Field Name BIT Definition

VPOS1_DIS[7]

0: enable VPOS1 discharge function

1: disable VPOS1 discharge function

TRACK1[6]

VPOS1/VNEG1 Tracking function

0: disable

1: enable(Only for VPOS/VNEG are of opposite sign but same magnitude)

Reserved[5:3]

Reserved bit

VPOS1 Switching Frequency

48

FREQ_VPOS1[2] 0: 500KHz
1: 1IMHz
VPOS1 voltage adjustment
VPOS1[9:0]
VPOS1=20V-(1023-VPOS1[9:0])*17.6mV
Ver: 1.0 TEL: 886-3-5788833
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0x03h & 0x04h

Address-0x03h

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VNEG1_DIS Reserved FREQ_VNEG1 VNEG1[9:8]
Read/Write RW RW [ RW | RW | RW RW RW | RIW
Reset Value 0 0 0 0 0 0 0 1

Address-0x04h

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VNEG1[7:0]

Read/Write R/W RW | RW | RW | RW R/W RW | RIW
Reset Value 1 1 0 0 0 1 1 1
Field Name BIT Definition

0: enable VNEG1 discharge function
1: disable VNEG1 discharge function

VNEG1_DIS[7]

Reserved[6:3] Reserved bit

VNEG1 Switching Frequency
FREQ_VNEG1[2] 0: 500KHz

1: 1MHz
VNEGH1 voltage adjustment

VNEG1[9:0]
VNEG1=-20V+(1023-VNEG1[9:0])*17.6mV

Ver: 1.0 TEL: 886-3-5788833
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0x05h & 0x06h

Address-0x05h
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VPOS2_DIS TRACK2 Reserve FREQ_VPOS2 VPOS2[9:8]
Read/Write RW R/W RW | RW | RIW RW R/W | RIW
Reset Value 0 0 0 0 0 0 1 0
Address-0x06h
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VPOS2[7:0]
Read/Write R/W R/W RW | RW | RW R/W RW | RIW
Reset Value 1 1 1 0 0 0 1 1
Field Name BIT Definition
VPOS2 DIS[7] 0: enable VPOS2 discharge function
1: disable VPOS2 discharge function
VPOS2/VNEG2 Tracking function
TRACK2[6] 0: disable
1: enable(Only for VPOS/VNEG are of opposite sign but same magnitude)
Reserved[5:3] Reserved bit
VPOS2 Switching Frequency
FREQ_VPOS2[2] 0: 500KHz
1: 1MHz
VPOS2[9:0] VPOS2 voltage adjustment
VP0OS2=20V-(1023-VP0OS2[9:0])*17.6mV

Ver: 1.0
Mar 31, 2026
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0x07h & 0x08h

Address-0x07h

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VNEG2_DIS Reserved FREQ_VNEG2 VNEG2[9:8]
Read/Write R/W RW | RW | RW | RW R/W R/W | RIW
Reset Value 0 0 0 0 0 0 1 0

Address-0x08h

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO

Field Name VNEG2[7:0]
Read/Write R/W RW | RW [ RW | RW R/W RW | RW
Reset Value 1 1 1 0 0 0 1 1
Field Name BIT Definition
VNEG2 DIS[7] 0: enable VNEG2 discharge function
1: disable VNEG2 discharge function
Reserved[6:3] Reserved bit
VNEG2 Switching Frequency
FREQ_VNEG2[2] 0: 500KHz
1: 1IMHz
VNEG2[9.0] VNEG2 voltage adjustment
VNEG2=-20V+(1023-VNEG2[9:0])*17.6mV
Ver: 1.0 TEL: 886-3-5788833
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0x09h & 0x0Ah

Address-0x09h
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VPOS3_DIS TRACKS3 Reserved FREQ_VPOS3 VPOS3[9:8]
Read/Write R/W RW RW | RW | RW RW RW | RW
Reset Value 0 0 0 0 0 0 1 1
Address-0x0Ah
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VPOS3[7:0]
Read/Write R/W R/W RW | RW | RW R/W RW | RIW
Reset Value 0 0 1 0 0 1 0 0
Field Name BIT Definition

VPOS3_DIS[7]

0: enable VPOS3 discharge function

1: disable VPOS3 discharge function

TRACK3[6]

VPOS3/VNEG3 Tracking function

0: disable

1: enable(Only for VPOS/VNEG are of opposite sign but same magnitude)

Reserved[5:3]

Reserved bit

VPOS3 Switching Frequency

FREQ_VPOS3[2] 0: 500KHz
1: 1IMHz
VPOS3 voltage adjustment
VPOS3[9:0]
VPOS3=30V-(1023-VP0OS3[9:0])*27.4mV
Ver: 1.0 TEL: 886-3-5788833
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0x0Bh & 0x0Ch

Address-0x0Bh

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VNEG3_DIS Reserved FREQ_VNEG3 VNEG3[9:8]
Read/Write R/W RW | RW | RW | RW R/W RW | RW
Reset Value 0 0 0 0 0 0 1 1

Address-0x0Ch

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO

Field Name VNEG3[7:0]
Read/Write R/W RW [ RW [ RW | RW R/W RW | RW
Reset Value 0 0 1 0 0 1 0 0
Field Name BIT Definition
VNEG3 DIS[7] 0: enable VNEG3 discharge function
1: disable VNEG3 discharge function
Reserved[6:2] Reserved bit
VNEG3 Switching Frequency
FREQ_VNEG3[2] 0: 500KHz
1: 1IMHz
VNEG3[9.0] VNEG3 voltage adjustment
VNEG3=-30V+(1023-VNEG3[9:0])*27.4mV
Ver: 1.0 TEL: 886-3-5788833
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Global Mixed-mode Technology
0x0Dh & 0x0Eh

Address-0x0Dh

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO

Field Name | VCOM/VGL_MODE | 3/7_LEVEL | VCOM_DIS | TOGGLE_vcom | (RESL | FRERL | FREQL Incycompe)

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

Reset Value 0 0 1 0 0 0 0 0

Address-0x0Eh

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO

Field Name DCVCOM[7:0]

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

Reset Value 1 1 0 0 1 1 0 1
Field Name BIT Definition

0: normal power off sequence for VCOM/VGL

VCOM/VGL_MODE[7]
1: VCOM/VGL keep alive when power off after EPD update

0: 7-Level output

3/7 LEVEL[6]
1: 3-Level output

0: enable VCOM discharge function

VCOM_DIS[5]
1: disable VCOM discharge function

0: DC VCOM output
TOGGLE VCOM[4]

1: Toggle VCOM output

DCVCOM Switching Frequency

FREQ_VCOM][3] 0: 250KHz

1: 500KHz

VCOMH Switching Frequency

FREQ_VCOMH][2] 0: 500KHz
1: 1MHz

VCOML Switching Frequency

FREQ_VCOML[1] 0: 500KHz

1: 1MHz

DCVCOM voltage adjustment
DCVCOM=-5V+(1022-DCVCOM[8:0]*2)*4.9mV

DCVCOM[8:0]

*It is recommended to set DCVCOM between -0.1V and -5V. The setting of 0V~-0.1V will cause G2195 DCVCOM invert-
ing converter to fail to operate normally and protect it.

Ver: 1.0 TEL: 886-3-5788833
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0x0Fh & 0x10h
Address-0x0Fh
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VPDDI[7:3] Reserved VCOMH][8]
Read/Write RW RW RW R/W RW RW RW R/W
Reset Value 0 0 0 1 0 0 0 1
Address-0x10h
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VCOMH([7:0]
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Reset Value 0 0 1 1 1 1 1 1
Field Name BIT Definition
VPDD voltage setting for post drive discharge function
VPDDI[7:3]
VPDD=VPDDI[7:3]*500mV+2.0V
Reserved[2:1] Reserved bit
VCOMH voltage adjustment
VCOMH][8:0]
VCOMH=20V-(1022-VCOMH[8:0]*2)*15.6mV
Ver: 1.0 TEL: 886-3-5788833
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0x11h & 0x12h

Address-0x11h
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VEE_EXT[7:1] VCOML[8]
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Reset Value 0 0 0 0 0 0 0 0
Address-0x12h
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name VCOML[7:0]
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Reset Value 1 0 0 1 1 1 1 1
Field Name BIT Definition
VEE_EXT delay setting for post drive discharge function(0~6.3s)
VEE_EXT[7:1]
VEE_EXT=VEE_EXT[7:1]*50ms
VCOML voltage adjustment
VCOML[8:0]
VCOML=-25V+(1022-VCOML[8:0]*2)*15.6mV
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026
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0x13h

Address-0x13h
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO

Field Name tovLi toviz tovis tovLa
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Reset Value 1 0 1 0 1 0 1 0

Field Name BIT Definition
Delay time set from EN to VGL

00: Oms

tovL1[7:6] 01: 1ms

10: 2ms

11: 4ms

Delay time set from VGL to VNEG3
00: Oms

tovi2[5:4] 01: 1ms

10: 2ms

11: 4ms

Delay time set from VNEG3 to VNEG2
00: Oms

tovis[3:2] 01: 1ms

10: 2ms

11: 4ms

Delay time set from VNEG2 to VNEG1
00: Oms

toyLa[1:0] 01: 1ms

10: 2ms

11: 4ms

Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw
57



BUETEHSZ G2195

Global Mixed-mode Technology

0x14h

Address-0x14h
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO

Field Name tovis tovie tovL7 tovis
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Reset Value 1 0 1 0 1 0 1 0

Field Name BIT Definition
Delay time set from VNEG1 to VPOS3
00: Oms

toyLs[7:6] 01: 1ms

10: 2ms

11: 4ms

Delay time set from VPOS3 to VPOS2
00: Oms

tovie[5:4] 01: 1ms

10: 2ms

11: 4ms

Delay time set from VPOS2 to VPOS1
00: Oms

tovi7[3:2] 01: 1ms

10: 2ms

11: 4ms

Delay time set from VPOS1 to VGH1 or VGH2(VGH_7_SEL=1)
00: Oms

tovis[1:0] 01: 1ms

10: 2ms

11: 4ms

Ver: 1.0 TEL: 886-3-5788833
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0x15h
Address-0x15h
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name tovLe MODE VDDH_EXTI[4:0]
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Reset Value 1 0 0 0 0 0 0 0
Field Name BIT Definition
Delay time set from VGH1 to VGH2
00: Oms
toyLe[7:6] 01: 1ms
10: 2ms
11: 4ms
0: normal mode power off sequence
MODE([5]
1: post drive discharge mode power off sequence
VDDH_EXT delay setting for post drive discharge function(0~1s)
VDDH_EXT[4:0]
VDDH_EXT=VDDH_EXT[4:0]*50ms

Ver: 1.0
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0x16h & 0x17h

Address-0x16h

DATA BIT D7 | D6 D5 D4 D3 D2 D1 | DO
Field Name S Reserved | VGH_7_SEL DIS_VGH1_CTL FREQ_VGH1 | VGH1[9:8]
Read/Write | RW |R/W R/W RW R/W R/W RW | RIW
Reset Value 0 0 0 1 1 0 0 1

Address-0x17h

DATA BIT D7 | D6 D5 D4 D3 D2 D1 | DO
Field Name VGH1[7:0]

Read/Write | RIW | RIW RW RW R/W RW RW | RIW
Reset Value 1 0 0 1 0 1 0 0

Field Name BIT Definition
PMIC soft-start time
(VPOS1/VPOS2/VPOS3/VNEG1/VNEG2/VNEG3/
VGH1/VGH2/VGL/VCOMDC/VCOMH/VCOML)

SS[7:6] 00: 6ms
01: 8ms
10: 10ms
11: 12ms
Reserved[5] Reserved bit

VGH_7_SEL[4]

0: 7-Level output VGH2/VGH1/VGL

1: 7-Level output only VGH2/VGL(VGH1 disable)

DIS_VGH1_CTL[3]

0: enable VGH1 discharge function

1: disable VGH1 discharge function

VGH1 Switching Frequency

FREQ_VGH1[2] |0: 500KHz
1: 250KHz
VGH1 voltage adjustment
VGH1[9:0]
VGH1=50V-(1023-VGH1[9:0])*37.1mV
Ver: 1.0 TEL: 886-3-5788833
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0x18h & 0x19h

Address-0x18h

DATABIT | D7 | D6 D5 D4 D3 D2 D1 | DO
Field Name | Reserved | DIS VGH2 CTL1 | DIS VGH2 CTL2 | FREQ_VGH2 | FREQ_VGL | VGH2[9:8]
Read/Write |R/W |R/W R/W R/W R/W R/W R/W | RIW
Reset Value | 0 0 1 1 0 0 0 1

Address-0x19h

DATABIT | D7 | D6 D5 D4 D3 D2 D1 | DO
Field Name VGH2[7:0]

Read/Write |R/W |R/W R/W R/W R/W R/W R/W | RIW
Reset Value | 1 0 0 1 0 0 0

Field Name BIT Definition
Reserved[7:6] |Reserved bit

DIS VGH2 0: enable VGH2 discharge function
C'_I'L1[5] - 1: disable VGH2 discharge function

DIS VGH2 0: enable VGH2 discharge function(only for Post Drive)
CTL2[4]

1: disable VGH2 discharge function(only for Post Drive)

VGH2 Switching Frequency

FREQ_VGH2[3] |0: 500KHz
1: 250KHz
VGL Switching Frequency
FREQ_VGL[2] |0: 500KHz
1: 250KHz
VGH2 voltage adjustment
VGH2[9:0]
VGH2=50V-(1023-VGH2[9:0])*37.1mV
Ver: 1.0 TEL: 886-3-5788833
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0x1Ah
Address-0x1Ah
DATA BIT D7 D6 D5 p4 | b3 | b2 | b1 | Do
Field Name VPDD_LEN[7:0]
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Reset Value 0 0 0 0 0 0 0 0
Field Name BIT Definition
VPDD_LEN delay setting(0~30s)
VPDD_LEN([7:0]
VPDD_LEN follow RFQ reguest as below
Index Time(ms) Index Time(ms) Index Time(ms) Index Time(ms)
0 0 64 3820 128 8850 192 16230
1 50 65 3890 129 8950 193 16380
2 110 66 3960 130 9040 194 16530
3 160 67 4030 131 9130 195 16680
4 210 68 4090 132 9230 196 16830
5 270 69 4160 133 9320 197 16980
6 320 70 4230 134 9420 198 17140
7 380 71 4300 135 9510 199 17290
8 430 72 4370 136 9610 200 17450
9 490 73 4440 137 9710 201 17610
10 540 74 4510 138 9810 202 17770
11 600 75 4580 139 9900 203 17930
12 650 76 4650 140 10000 204 18100
13 710 77 4720 141 10100 205 18260
14 760 78 4800 142 10200 206 18430
15 820 79 4870 143 10300 207 18600
16 870 80 4940 144 10400 208 18770
17 930 81 5010 145 10510 209 18940
18 990 82 5080 146 10610 210 19120
19 1040 83 5160 147 10710 211 19290
20 1100 84 5230 148 10820 212 19470
21 1160 85 5310 149 10920 213 19650
22 1210 86 5380 150 11030 214 19830
23 1270 87 5450 151 11130 215 20020
24 1330 88 5530 152 11240 216 20210
25 1390 89 5600 153 11350 217 20390
26 1440 90 5680 154 11460 218 20590
27 1500 91 5760 155 11570 219 20780
28 1560 92 5830 156 11680 220 20980
29 1620 93 5910 157 11790 221 21170
30 1680 94 5990 158 11900 222 21370
Ver: 1.0 TEL: 886-3-5788833
Mar 31, 2026 http://www.gmt.com.tw

62



BHTRHE 62105

Global Mixed-mode Technology

Index Time(ms) Index Time(ms) Index Time(ms) Index Time(ms)
31 1740 95 6060 159 12010 223 21580
32 1800 96 6140 160 12120 224 21780
33 1860 97 6220 161 12240 225 21990
34 1920 98 6300 162 12350 226 22200
35 1980 99 6380 163 12470 227 22420
36 2040 100 6460 164 12580 228 22640
37 2100 101 6540 165 12700 229 22860
38 2160 102 6620 166 12820 230 23080
39 2220 103 6700 167 12940 231 23300
40 2280 104 6780 168 13060 232 23530
41 2340 105 6860 169 13180 233 23770
42 2400 106 6940 170 13300 234 24000
43 2460 107 7020 171 13420 235 24240
44 2530 108 7110 172 13540 236 24490
45 2590 109 7190 173 13670 237 24730
46 2650 110 7270 174 13790 238 24990
47 2710 111 7360 175 13920 239 25240
48 2780 112 7440 176 14050 240 25500
49 2840 113 7520 177 14170 241 25760
50 2900 114 7610 178 14300 242 26030
51 2970 115 7700 179 14430 243 26300
52 3030 116 7780 180 14570 244 26580
53 3100 117 7870 181 14700 245 26860
54 3160 118 7960 182 14830 246 27150
55 3230 119 8040 183 14970 247 27440
56 3290 120 8130 184 15100 248 27740
57 3360 121 8220 185 15240 249 28050
58 3420 122 8310 186 15380 250 28360
59 3490 123 8400 187 15520 251 28670
60 3550 124 8490 188 15660 252 28990
61 3620 125 8580 189 15800 253 29320
62 3690 126 8670 190 15940 254 29660
63 3750 127 8760 191 16090 255 30000
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0x1Bh
Address-0x1Bh
DATABIT| D7 D6 D5 D4 D3 D2 D1 DO
Field |ON_OF|VGL_PAS|VNEG3 PA [ VNEG2 PA | VNEG1 _PA | VPOS3 PA|VPOS2 PA |VPOS1 _PA
Name F S SS SS SS SS SS SS
Rea‘;/W it rw | RW RAW RAW RAW RIW RIW RIW
Reset 1 0 0 0 0 0 0 0
Value
Field Name BIT Definition
0: turn off all power rails(VPOSx,VNEGx,VGH1,VGH2,VGL,VCOMXx)
ON_OFF[7]

1: turn on all power rails(VPOSx,VNEGx,VGH1,VGH2,VGL,VCOMXx)

power rail bypass sequence @ power on

VGL_PASS[6] [0: Normal

1: Bypass

power rail bypass sequence @ power on

VNEG3_PASS[5] |0: Normal

1: Bypass

power rail bypass sequence @ power on

VNEG2_PASS[4] (0: Normal

1: Bypass

power rail bypass sequence @ power on

VNEG1_PASS[3] |0: Normal

1: Bypass

power rail bypass sequence @ power on

VPOS3_PASS[2] |0: Normal

1: Bypass

power rail bypass sequence @ power on

VPOS2_PASS[1] |0: Normal

1: Bypass

power rail bypass sequence @ power on

VPOS1_PASS[0] |0: Normal

1: Bypass

Ver: 1.0
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0x1Ch

Address-0x1Ch
DATA BIT D7 D6 D5 D4 D3 D2 | D1 DO

Field Name [VGH1_PASS|VGH2_PASS|VCOMH_PASS|DCVCOM_PASS |VCOML_PASS Reserved

Read/Write R/W R/W R/W R/W R/W RW [RW| RW
Reset Value 0 0 0 0 0 0 0 0
Field Name BIT Definition
power rail bypass sequence @ power on
VGH1_PASSI7] 0: Normal
1: Bypass
power rail bypass sequence @ power on
VGH2_PASS[6] 0: Normal
1: Bypass

power rail bypass sequence @ power on
VCOMH_PASSI5] 0: Normal

1: Bypass

power rail bypass sequence @ power on
DCVCOM_PASS[4] 0: Normal

1: Bypass

power rail bypass sequence @ power on
VCOML_PASSJ3] 0: Normal

1: Bypass
Reserved[2:0] Reserved bit
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0x1Dh

Address-0x1Dh

DATABIT |D7

D6 D5 D4 D3

D2

D1

DO

Field Name PG

TSD| FLT_VPOS1 | FLT_VPOS2 | FLT_VPOS3 | FLT_VNEG1

FLT_VNEG2 | FLT_VNEG3

Read/Write | R

R R R R

R

R

R

Reset Value | 0

0 0 0 0

0

0

0

Field Name

BIT Definition

PG[7]

0: VPOS1/2/3, VNEG1/2/3, VGH1/2, VGL ,VCOMXx are not in regulation or turn off

1: VPOS1/2/3, VNEG1/2/3, VGH1/2, VGL , VCOMXx are

in regulation

TSDI6]

0: no fault event

1: Thermal shutdown

FLT VPOS1[5]

0: no fault event

1: UVP or SCP

FLT_VPOSZ2[4]

0: no fault event

1: UVP or SCP

FLT_VPOS3[3]

0: no fault event

1: UVP or SCP

FLT_VNEG1[2]

0: no fault event

1: UVP or SCP

FLT_VNEG2[1]

0: no fault event

1: UVP or SCP

FLT VNEG3[0]

0: no fault event

1: UVP or SCP
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BHTRHE 62105

Global Mixed-mode Technology

0x1Eh
Address-0x1Eh
DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
Field Name | FLT _VGH1 | FLT _VGH2 |FLT_VGL | FLT_VCOMDC | FLT_VCOMH | FLT_VCOML sel:zr\%d ID
Read/Write R R R R R R R R
Reset Value 0 0 0 0 0 0 0 1
Field Name BIT Definition
0: no fault event
FLT_VGH1[7]
1: UVP or SCP
0: no fault event
FLT VGH2[6]
1: UVP or SCP
0: no fault event
FLT_VGL[5]
1: UVP or SCP
0: no fault event
FLT_VCOMDCI4]
1: UVP or SCP
0: no fault event
FLT VCOMH[3]
1: UVP or SCP
0: no fault event
FLT_VCOML[2]
1: UVP or SCP
Reserved[1] Reserved bit
0: V3 Toggle_SELO/Toggle_SEL1 control table
ID[0]
1: V4 Toggle_SELO/Toggle_SEL1 control table
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Package Information
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QFN12X12-100 Package
DIMENSION IN MM DIMENSION IN INCH
Symbol

MIN. NOM. MAX. MIN. NOM. MAX.
A 0.80 0.85 0.90 0.0315 0.0335 0.0354
A1 0.00 --- 0.05 0.0000 --- 0.0020
A2 0.20 REF 0.0079 REF
D 11.95 12.00 12.05 0.4705 0.4724 0.4744
E 11.95 12.00 12.05 0.4705 0.4724 0.4744
D1 7.95 8.00 8.05 0.3130 0.3150 0.3170
E1 7.95 8.00 8.05 0.3130 0.3150 0.3170
b 0.15 0.20 0.25 0.0059 0.0079 0.0098

0.40 BSC 0.0157 BSC
0.35 ‘ 0.40 0.45 0.0138 0.0157 0.0177
Taping Specification
0O 00O0O0OO0OO0OOOO0 o/
° ° PACKAGE Q'TY/REEL
O QFN12X12-100 2,000ea

/

J

I N
Feed Direction

GMT Inc. does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and GMT Inc. reserves the right at any time without notice to change said circuitry and specifications.
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