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Product information presented is for internal use within CHIPONE only. Details are subject to change without notice

FEATIIIIES

2.6V to 5.5V Input Logic Level Range
-20V to 45V Output Voltage Range

19 Ch Level Shifter Support 12-CH CLK,
3-CH LS_STV, VDDE/VDDO, LS_VGL,
LS_LVGL

Protection Functions: UVLO, OTP, OCP
Support 2 IN, 4/6/8/10/12 CLK OUT

CLK Charge Sharing & GPM Function
12C Interface

Power Off Discharge Option

RoHS Compliant and Halogen Free

GENERAL DESCRIPTION

The iIML7276 is a 19 channel high-voltage level-

PIN CONFIGURATION

shifter application. The device converts logic level
signals generated by the Timing Controller (TCON)
to high level signals used by the display panel.
With being available in a WQFN-40L 5x5 package,
this device is suitable for GOP TFT-LCD panel.
Level shifter is designed for generating a high
voltage signal to drive the TFT-LCD panel. The
iIML7276 includes 8 GOA input signal (CPV1 to
CPV2, STVO, STV1A, STV1B, LC, TERMINATE,
DIS_SENSE), 19- CH GOA output signal (12CLK,
LS_STVO, LS_STV1A,LS_STV1B, VDDE, VDDO,
LS_VGL and LS_LVGL. It also integrates reset
function. As long as DVDD reaches discharge
level, all channels will be pulled to VGH.

APPLICATIONS

GOA TFT-LCD Panel
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iML7276
DEVICE PART MARKING
TYPE NUMBER PACKAGE PACKING | TEMP. RANGE | MARKING DESCRIPTION
. iML7276GD- Tape 3 . i7276 i7276_: Part Name
MLT276 | R | ST ang Reer | 407C10*BSTC  Zvvwwcox | SRIEDAE RS e

Note: All CHIPONE products are lead free and halogen free.

TYPICAL APPLICATION
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Figure 1 The iIML7276 Application Circuit
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IML7276
ABSOLUTE MAKIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Input Voltage: VDD, SDA, SCL (continuous) ViN -0.3to +7 \%
Ground Voltage VGND -0.3t0 +0.3 Y
STVO0, STV1A, STV1B, LC, CPV1, and CPV2 to GND Vi1 -0.3to +7 \
DIS_SENSE, A0, FAULT, TERMINATE to GND Viz -0.3to +7 \Y
VGH1/2 to GND Vh1 —0.3 to +45 \Y
VGL, LVGL to GND V2 —22 t0 +0.3 \Y
(VGH1 or VGH2) — (VGL or LVGL) Vhis —0.3 to +65 \Y
LS_STV1A, LS_STV1B to GND Vs (LVGL + 0.3V) to (VGH1 - 0.3V) \
CLK1~CLK12, LS_LVGL to GND Vhs (LVGL + 0.3V) to (VGH1 - 0.3V) \
VDDE, VDDO, LS_STV0 to GND Ve (LVGL + 0.3V) to (VGH2 - 0.3V) \Y
LS_VGL to GND V7 (VGL + 0.3V) to (VGH1 - 0.3V) \Y
Power Dissipation, @ Ta=+25°C, Ty=+125°C Pq 3.63 W
Package Thermal Resistance (Note 2) Bua 27.5 °cC/W
Package Thermal Resistance (Note 2) Bic 6 °cC/W
Lead Temperature (Soldering, 10sec..) 260 °C
Junction Temperature 150 °C
Storage Temperature Range TsTORAGE —65 to +150 °C
ESD Machine Model MM 400 \Y
ESD Susceptibility Human Body Model (Note 3)
(LS_STV0/1A/1B, VDDE/VDDO, LS_LVGL/LS_VGL, HBM 8k \
CLK1 to CLK12 to GND)

AT RS A R AR,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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iIML7276
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Ambient Temperature Range (Note 4) —40 to +85 °C
Junction Temperature Range (Note 4) —40 to +125 °C

Notes:

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 may affect device

reliability.

2. BJA is measured under natural convection (still air) at TA= 25°C with the component mounted
on a high effective thermal-conductivity four-layer test board on a JEDEC 51-7 thermal

measurement standard. 8JC is measured at the exposed pad of the package.

3. Devices are ESD sensitive. Handing precaution is recommended.

4. The device is not guaranteed to function outside its operating conditions.
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IML7276

ELECTRICAL CHARACTERISTICS

DVDD=3.3V, VGH=30V, LVGL=-10V, VGL=-6V, GND=0V, TA=+25°C unless otherwise specified

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX UNIT
Supply Current
Supply Voltage VDD 2.6 -- 5.5 \%
VDD Quiescent Current IQ-VDD DIS_SENSE=High - 4.2 - mA
VGH1 Quiescent Current IQ-VGH1 DIS_SENSE=High - 0.25 - mA
VGH2 Quiescent Current IQ-VGH2 |DIS_SENSE=High - 0.25 - mA
VGL Quiescent Current 1Q-VGL DIS_SENSE=High - 25 - uA
LVGL Quiescent Current IQ-LVGL DIS_SENSE=High - 0.5 - mA
Protections
VDD rising, Hysteresis 200mV 1.7 2.0 2.3 Vv
DVDD Under-Voltage Lockout Threshold VuvLo-vbD
VDD falling 1.5 1.8 2.1
VGH1 rising, 03h[2]=1 14 15 16
VGH1 Under-Voltage Lockout Threshold VuviogH |VGH1 rising, 03h[2]=0 7 8 9 v
VGH1 falling 4 5 6
POR Under-Voltage Lockout Threshold Vuvioror |POR falling -- 3.5 -- \Y%
Thermal Shutdown Tsp Junction temperature rising | 150 - 180 °C
Thermal Shutdown Hysteresis o
HYTSD - 20 - C
Internal Pull-Down Resistor
(CPV1 to CPV2, LC, STV0/1A/1B, - 400 - kO
TERMINATE)
A0, FAULT Internal Pull Up Resistor - 200 - kQ
Level Shifter
VGH1/2 to GND VGH 10 -- 45 Vv
VGL Operating Voltage Range VGL (Note 5) -20 -- 0 \%
LVGL Operating Voltage Range LVGL (Note 5) -20 -- 0 \%
VGH1/2-LVGL/VGL VHL -- -- 60 \
CPV1 to CPV2, TERMINATE, STO, VIH VDD =2.3V10 5.5V 1.2 - - v
STV1A, STV1B, LC, A0 VIL VDD =2.3V to 5.5V _ _ 0.8 v
DIS_SENSE Threshold Voltage Vpis_sense R |DIS_SENSE rising -- 1 -- Y
L LR R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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PARAMETER SYMBOL TEST CONDITION MIN TYP MAX UNIT
Vpis_sense r |DIS_SENSE falling - 0.8 -
CPV1 to CPV2, TERMINATE, STO,
STV1A,_STV1B, LC, AO Input Signal VIW VDD = 2.3V to 5.5V 200 _ _ ns
Pulse width
Signal Pulse Width (Note 6)
I(:JPV1 to CPV2 Input signal Maximum Fc . _ 800 KkHz
requency
CLK1 to CLK12, LS_STV0/1A/1B, : . _ VGH1 | VGH1
Positive Output Swing VCK1+ All inputs high, 10 = 10mA 02 015 VGH1 \Y,
VDDE, VDDO and LS_STVO0 Positive : . _ VGH2 | VGH2
Output Swing VCK2+ All inputs high, IO = 10mA 02 015 VGH2 \%
CLK1 to CLK12, LS_STVO, _ ) LVGL | LVGL
LS_STV1A, LS_STV1B, VDDE, and VCK- All inputs low, 10 = -10mA +02 | +0.15 LVGL \Y,
VDDO Negative Output Swing ' )
LS_VGL, LS_LVGL High-Side Ron RONHs - 25 -- O
LS_VGL, LS_LVGL Low-Side Ron RONLs -- 10 25 Q
02h[2:0] and 02h[5:3]=000 Disable OCP -
02h[2:0] and 02h[5:3]=001 10 20 30 mA
02h[2:0] and 02h[5:3]=010 20 30 40 mA
CLK1 to CLK12, LS_STVO, ) Q1=
LS_STV1A LS STV1B, VDDE, ocp 02h[2:0] and 02h[5:3]=011 40 50 60 mA
/DDO, L8_VGL, LS_LVGL, 0P 02h[2:0] and 02h[5:3]=100 | 60 | 70 | 80 | ma
02h[2:0] and 02h[5:3]=101 77 90 103 mA
02h[2:0] and 02h[5:3]=110 102 120 138 mA
02h[2:0] and 02h[5:3]=111 136 160 184 mA
VGH = 30V, LVGL =-10V,
tr1 VGL=-6V, RL = 51ohm, CL = - 1500 - V/us
4.7nF, 20% to 80%
VGH = 30V, LVGL =-10V,
tr VGL=-6V, RL = 510hm, CL = - 1000 - V/us
CLK1 to CLK12 Rising Slew Rate 4.7nF, 20% to 80%
(Note 7) (Note 8) VGH = 30V, LVGL =-10V,
trs VGL=-6V, RL = 51ohm, CL = - 500 - V/us
4.7nF, 20% to 80%
VGH = 30V, LVGL =-10V,
tra VGL=-6V, RL = 51ohm, CL = - 100 - V/us
4.7nF, 20% to 80%
VGH = 30V, LVGL =-10V,
tr1 VGL=-6V, RL = 510hm, CL = - 1500 - V/us
4.7nF, 80% to 20%
: VGH = 30V, LVGL =-10V,
CLK1 to CLK12 Falling Slew Rate te VGL=-6V, RL = 51ohm, CL = . 1000 . Vius
(Note 7) (Note 8) 4.7nF, 80% to 20%
VGH = 30V, LVGL =-10V,
tr3 VGL=-6V, RL = 51ohm, CL = - 500 - V/us
4.7nF, 80% to 20%
L LR R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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iIML7276
PARAMETER SYMBOL TEST CONDITION MIN TYP MAX UNIT
VGH = 30V, LVGL =-10V,
tra VGL=-6V, RL = 51ohm, CL = - 100 - Vius
4.7nF, 80% to 20%
VGH = 30V, LVGL =-10V,
LS_STVO, LS_STV1A, LS_STV1B, R VGL=-6V, RL =51ohm, CL= | - 300 =~ | Vs
VDDE, VDDO, Rising / Falling Slew 4.7nF, 20% to 80%
) ’ VGH = 30V, LVGL =-10V,
Rate (Note 8) tF VGL=-6V,RL=51ohm,CL= | — | 300 | - | yus
4.7nF, 80% to 20%
DVvDD=5V, VGH = 30V, LVGL
CLK1 to CLK12, LS_STVO, tRD =-10V, VGL=-6V, 50% of input - 80 100 ns
LS _STV1A, LS STV1B, VDDE, and to 10% of output
VDDO Rising / Falling Edge Delay DVDD=5V, VGH = 30V, LVGL
Time tFD =-10V, VGL=-6V, 50% of input|  -- 80 100 ns
to 90% of output
CLK High Side Detection Error=£40% for 0.5us/1us
Time(Note10) CLKrse | Error=220% for other 0.5 N 8 us
. . . Error=£40% for 0.5us/1us
CLK Low Side Detection Time CLKide Error=+20% for other 0.5 - 8 us
LS_STVO, LS_STVI1A, LS_STVIB LS1—A/Sg¥3/1SBT VlEror=£40% for 0.5us/us | o o
High Side Detection Time(Note10) . Error=+20% for other ' us
LS_STVO, LS_STV1A, Ls_sTviB | -S-STYOSTV N O
Low Side Detection Time o us
e
VDDE/VDDO High Side Detect Time | /OP=/VPPO ~ 4w | - us
e
VDDEDDO Low Side Detect Time | V200 Y ODO ~ 4w | - us
LS_VGL, LS_LVGL Low Side Detect | LS VGL/LS L B 40 B
Time VGLide us
Input Threshold (SCL, SDA, EN)
Input Low Voltage VIL - - 0.8 \%
Input High Voltage VIH 1.5 - - \%
I2C Interface
SCL, SDA Input Capacitance Csi - 5 - pF
SDA Output Low Voltage VoL Isink = 3mA 0 - 0.4 \%
SDA, SCL Input Leakage Current ILK SCL=SDA=VL or GND -1 - 1 MA
SCL Clock Frequency foscizc 1 - 400k Hz
SCL Clock High Period tiHz 0.6 - - us
SCL Clock Low Period tiLs 1.3 - - us
* ns
SCL, SDA Receiving Rise Time trr - 202(;'1 300
L LR R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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PARAMETER SYMBOL TEST CONDITION MIN TYP MAX UNIT
SCL, SDA Receiving Fall Time - - 2022'1 300 | ns
I2C Data Setup Time ts1 100 - - ns
I2C Data Hold Time tH1 0 - 900 ns
I2C Setup Time for START Condition ts2 0.6 - - us
I2C Hold Time for START Condition th2 0.6 - - MS
STOP Condition Setup Time tsu_sto 0.6 Vi
I2C Bus Free Time Between STOP ¢ 13 ) ) s

and START Conditions BUS ' H

I2C Pulse Width of Suppressed Spike tes - 85 - ns
I2C Deglitch Time toec - 50 - ns
Power On Re-load Time Tload - 0.75 1.5 ms
I2C Bus Capacitance Cs - - 400 pF

Notes

5.The sequence of LVGL must be earlier than (or equal to) VGL in application. The voltage of LVGL
must be lower than (or equal to) VGL always. If LVGL-VGL>0.3V, abnormal IC function behavior

maybe happen.

6.The input signal pulse width must be over 200ns.

7. Rising/Falling time measure point is before RC.

8.STV, CPV, LC delay time of inputsignal to output signal <100ns
9. CLK1 to CLK12 Slew Rate can select by 00h[3:2].

10. CLK High/Low-Side and STV0/1A/1B High-Side detect time can select by 02h[2:0].

R EAHLT R B IR/AR],  Chipone Technology (Beijing) Co., Ltd.
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PIN DESCRIPTION
PIN # NAME 110 DESCRIPTION
1 CLK2 O |[Level shifter output.
2 CLK1 O | Level shifter output.
3 LS_LVGL O | Discharge function for liquid crystal capacitor.
4 LS_STV1A O | Level shifter output signal. (Start pulse for GOA)
5 LS_STV1B O |[Level shifter output signal. (Start pulse for GOA)
6 LS_STVO O | Level shifter output signal. (GOA reset signal)
7 VDDE O | Level shifter output signal. (Low frequency VDDE)
8 VDDO O | Level shifter output signal. (Low frequency VDDO)
9 VGH? P VDDE/VDDO, aqd LS_STVO positiye power su.pply.
Pls refer to function block and application circuit.
10 VGH1 LS_VGL, LS_.LVGL, CLK1 to 12, aqd LS_STV1A/1 B positive power supply.
Refer to function block and application circuit.
11 TERMINATE Level shifter input signal. Pull CLK1 to 12 low on TERMINATE level trigger.
12 STVO Level Shifter input signal (GOA reset signal) rising/falling edge trigger.
13 STV1B Level Shifter input signal (start pulse for GOA) rising/falling edge trigger.
14 STV1A Level Shifter input signal (start pulse for GOA) rising/falling edge trigger.
15, 16 NC
17 CPV2 Level shifter input signal rising/falling edge trigger.
18 CPV1 Level shifter input signal rising/falling edge trigger.
19 LC Level shifter input signal (low frequency clock).
20 DVDD Supply voltage input.
21 DIS_SENSE Level shifter input discharge sensing voltage
22 FAULT FAULT terminal
23 A0 Slave address assignment
24 SDA 12C - Compatible serial bidirectional data line
25 SCL 12C - Compatible clock input
26, 41 GND Ground. The exposed pad_ (pin41) must be soldered to a large PCB and connected
to GND for maximum dissipation.
LS_LVGL, CLK1 to 12, LS_STVO0/STV1A/STV1B and VDDE/VDDO negative
27 LVGL power supply. Please refer to function block and application circuit.(The voltage of
LVGL must be lower (or equal) than VGL).
08 VGL Low level of LS_VGL circuit.

Please refer to the function and the application circuit

e AL TT B AR A R A A,
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iIML7276
29 LS_VGL O | Discharge function for liquid crystal capacitor
30 RCS O | GPMrrising/falling slope setting.
31 CLK12 O | Level shifter output.
32 CLK11 O |Level shifter output.
33 CLK10 O |Level shifter output.
34 CLK9 O | Level shifter output.
35 CLK8 O | Level shifter output.
36 CLK7 O | Level shifter output.
37 CLK6 O |Level shifter output.
38 CLK5 O |Level shifter output.
39 CLK4 O | Level shifter output.
40 CLK3 O | Level shifter output.
L LR R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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THEORY OF OPERATION

General Description

The iIML7276 provides 19-channel Level Shifter
designed to drive the GOA panel. This device
converts the logic-level signals generated by the
Timing Controller (TCON) to high-level signals
required by GOA panel.

Power On Sequence

When the DVDD exceeds UVLO, the internal

signal ENA for condensed GOA logic will be high.

The outputs of Level Shifter CLK1~CLK12,
LS LVGL should follow LVGL level since DVDD
exceeds UVLO. The outputs of Level Shifter
LS _STVO, LS STV1A and LS_STV1B should
follow LVGL level since VDD exceeds UVLO.
The outputs of Level Shifter VDDE and VDDO
should follow LC transient one VGH2 the other
LVGL since VDD exceeds UVLO. After exceeds
DVDD UVLO rising, CLK1 to CLK12 do not
output until receiving the first STV1A/1B rising
edge. After DVDD>DVDD_UVLO rising and LC

rising edge, VDDE and VDDO will follow LC
truth table transient.

LC Truth Table
LC(from TCON) 0 1
VDDE 0
VDDO 1 0

According to GOA circuit experience, it is
recommended that 1. VDDE and VDDO start to
work earlier than the 1st STV1A/1B by 28us; 2.
Logic signal (STVO/STV1A/STV1B, LC, CPV1 to
4) must be sent after VGH power ready.

The recommended power-on sequence is
DvVDD (26 to 55V) —» LVGL — VGL —
VGH1/2 or VDD (2.6 to 5.5V) — LVGL=VGL
— VGH1/2.

The concern of IC design is focus on VGL and
LVGL ESD diode. The most negative voltage
must be ready before the other negative voltage.

e AL TT B AR A R A A,

Chipone Technology (Beijing) Co., Ltd.
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Figure 2. The IML7276 Power Sequence
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IML7276

Table 1 Power On (from 0 to DVDD) Condition

Case| Analog Power Input Logic Input Analog Output
DVDD | DIS_SENSE VGH STVO STV1A/1B | CPV1~2 LC LS_STVO |LS_STV1A/1B| CLK | VDDE/VDDO LS_VGY LS_LVGL
1.1 | <UVLO | Don’t Care <POR Don’t Care | Don’t Care | Don’t Care [Don’t Care| LVGL LVGL LVGL LVGL VGL LVGL
1.2 | <UVLO | Don’t Care | >POR&<UVLO | Don’t Care | Don’t Care | Don’t Care |Don’t Care|] LVGL LVGL LVGL Hi-Z VGL LVGL
1.3 | <UVLO | Don’t Care >UVLO Don’t Care | Don’t Care | Don’t Care [Don’t Care| LVGL LVGL LVGL Hi-Z VGL LVGL
1.4 | >UVLO | Don’t Care | >POR&<UVLO | Don’t Care | Don’t Care | Don’t Care [w/o signal| LVGL LVGL LVGL LVGL*1 VGL LVGL
1.5 | >UVLO | Don’t Care | >POR&<UVLO | Don’t Care | Don’t Care | Don’t Care | w/l signal | LVGL LVGL LVGL LVGLX%1 VGL LVGL
1.6 | >UVLO | <Threshold >UVLO Don’t Care | Don’t Care | Don’t Care |w/o signal| LVGL LVGL LVGL LVGL*1 VGL LVGL
1.7 | >UVLO [ <Threshold >UVLO Don’t Care | Don’t Care | Don’t Care | w/l signal | LVGL LVGL LVGL LVGLX%1 VGL LVGL
2.1 | >UVLO | >Threshold >UVLO w/o signal | w/lsignal | w/lsignal |w/o signal| LVGL Normal LVGL LVGLX%1 VGL LVGL
2.2 | >UVLO | >Threshold >UVLO w/l signal | w/o signal | w/lsignal |w/o signal| Normal LVGL LVGL LVGL*1 VGL LVGL
VDDE=LC_IN
2.3 | >UVLO | >Threshold >UVLO w/o signal | w/lsignal | w/lIsignal | w/lsignal| LVGL Normal LVGL VGL LVGL
VDDO=VDDE_B
VDDE=LC_IN
2.4 | >UVLO | >Threshold >UVLO w/lI signal | w/o signal | w/o signal | w/I signal | Normal LVGL LVGL VGL LVGL
VDDO=VDDE_B
VDDE=LC_IN
3.1 | >UVLO | >Threshold >UVLO w/lI signal | w/lIsignal | w/lsignal | w/Isignal | Normal Normal |Normal VGL LVGL
VDDO=VDDE_B
Table 2 Power Off(from DVDD to 0) Condition
Analog Power Input Logic Input Analog Output
Case
DVDD |DIS_SENSE VGH STVO STV1A/1B CPV1~2 LC LS_STVO |LS_STV1A/1B CLK \VDDE/VDDO| LS_VGL LS_LVGL
1 |>UVLO KThreshold| >UVLO Don’t Care | Don’tCare | Don’t Care | Don’t Care | LVGL3¢2 | LVGLX3 | VGH14 | VGH2%4 | VGH1 LVGLX5
2 | <UVLO | Don’t Care >UVLO Don’t Care | Don’t Care | Don’t Care | Don’t Care | LVGL3¢2 | LVGLX3 | VGH14 | VGH2%4 | VGH1 LVGLX5
3 | <UVLO | Don’t Care [<UVLO&>POR| Don’t Care | Don’tCare | Don’t Care | Don’t Care | LVGL2 | LVGL¥3 | VGH134 | VGH23%4 | VGH1 LVGL%5
4 | <UVLO | Don’t Care <POR Don’t Care | Don’t Care | Don’t Care | Don’t Care LVGL LVGL LVGL LVGL VGL LVGL
5 | >UVLO |>Threshold [<UVLO&>POR| Don’t Care | Don’t Care | Don’t Care | Don’t Care LVGL LVGL LVGL LVGL VGL LVGL
Notes:
(1) 1 : For VDDE/VDDO Initial state. Select LVGL or VGH2 by 04h[7:6]
(2) 2 :For LS_STVO Discharge state. Select LVGL or VGH2 by 03h[7]
(3) 3 :For LS_STV1A/1B Discharge state. Select LVGL or VGH1 by 03h[6]
(4) 4 :For CLKx and VDDE/VDDO Discharge state. Select LVGL or VGH1/2 by 03h[5]
(5) X5 : For LS_LVGL Discharge state. Select LVGL or VGH1 by 03h[4]
L LR R EBR A7,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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Protection

The iIML7276 contains Over-Temperature Protection (OTP), Over-Current Protection (OCP). The
following table shows the main behavior of each protection.

Table 3. Over temperature Protection and Over Current Protections

Function
OoTP Hi-Z Pull low TJ decrease 20°C(Typ.)
OCP Hi-Z Pull low (DVDD < VUVLO) & [VGH < UVLO falling]

Over-Temperature Protection (OTP)

An Over-Temperature Protection (OTP) is equipped to prevent iIML7276 from overheating due to
the excessive power dissipation. The OTP will stop operating while junction temperature exceeds
150°C (Min.). All of output channel start operating while the decrease of junction temperature

approximately 20°C (Typ.).
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IML7276

Over-Current Protection (OCP)

The iIML7276 can detect output pins (LS_STV0/1A/1B, CLK1 to 12, VDDE, VDDO, LS _LVGL, and
LS_VGL) short to each other short current. If the pin to pin short current over limit, the IC all
outputs (STVO0/1A/1B, CLK1 to 12, VDDE, VDDO, DIS_LVGL, and LS_VGL) will pull high
impendence state. After VUVLO and VGH <POR falling, IC recovers again.

CLKx OCP case1

CLKXx |_

3 i
3 i
{ENp

OCP Detect Level=+OCP1

i CLKx _\_|
OCP Detect Level+-0CP1 —H / H f H

1
L R
T>Detect time T>Detect time

CLKx OCP case2

CLKXx |_

OCPDetectLeveI=+OCP1\ i \\ i \\

b, KK

OCP Detect Level+-OCP1

Vi "
! P -—
T>Detect time T>Detect time

CLKx OCP case3
CLKx |_
, o = ,
OCP Detect Level=+OCP1_|\ \ | \ | \
owe NS NN N N
OCP Detect Level+-OCP1 — ‘ f §
L o @
! g -— :
T>Detect time T>Detect time
L LR R EBR A7,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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LS STV OCP case4
LS_STVX Hi-Z Hi-Z Hi-Z
LN \ |
OCP Detect Level=+OCP1 \\ ! ! h
i|_CLKXx N N AN I
OCP Detect Level+-OCP1 ,
b aaati =
Detec_Tiir:r::us De:e;Itime ft":;)us | } ' ' §
LS LVGL/LS VGL OCP case5
STV1A/1B
LS_LVGL/LS_VGL TS R R
OCP Detect Level=+OCP1
i LS LVGL/LS_VGL |
OCP Detect Level+-OCP1
ﬁ- é/! | /H /!
Detect!time 1l°|>< 40us
VDDE/VDDO OCP case6
LC
VDDE _I i
OCP Detect Level=+OCP1
i_VDDE |
OCP Detect Level+-OCP1
De:e;:timeii:;)us
Figure 4. OCP Detection Waveforms
L LR R EBR A7,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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IC FAULT Function

During normal operating, FAULT pin becomes high-state. OTP or OCP happen, the FAULT pin
becomes low-state and and each output channel becomes Hi-Z.

Timing Diagram
12CLK:

Phase=Reg00h[7:5]=100b to 111b

Reg03h[0]=0b or 1b

STVO

STV1A
STViB

opvr UUyUUyuuuun AN —
crvz U UH UL L UL
Lo i
Terminate |_|
LS_STVO verz

LVGE yeH1
LS _STVIA

Lve VGH1
LS STV1B

LVGI
CLK1 VGH1
Lk LVGL | |
CLK3 | |
CLK4 | |
CLK5
CLK6 |
CLK7 [ |
CLK8 | | |
CLK9 | | |
CLK10 |
CLK11 | |_
CLK12 | | | | |_
VDDE J venz LveL
VDDO —|

Figure 5. 12CLK Timing Diagram 1
L LR R EBR A7,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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12CLK:
Phase=Reg00h[7:5]=100b to 111b
Reg03h[0]=0b

STVO

STVIA

STViB ‘

opvi UL JUER R R NN AR —
cPV2 LT
Lc _J
Terminate f_T

VGH2

LS_STVO

LVt ya

e '

T VGH1

LS_STV1A

LS_STV1B

LVGL

CLK1 VGH1

LVGL
CLK2 | | |
CLK3 [ | | _
CLKa [ |
CLK5

CLK6 |

CLK7 [ | [

|

—

CLK8 | | | | I—l—
|

CLK9 | | | |

CLK10 |
CLK11 |
CLK12 |

VGH2
VDDE J LVGL

VvVDDO

1

Figure 6. 12CLK Timing Diagram 2
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12CLK:
Phase=Reg00h[7:5]=100b to 111b
Reg03h[0]=1b

STVO

STV1A
STV1iB

oPvt YU UL I
cPV2 UT
e

Terminate

VGH2

LS_STVO |
LVGE veH1

LS_STV1A

TVBE gt
LS STViB |

TVGL

CLK1 e

LVGL

CLK2 |

CLK3 | |

CLK4 I—
CLK5

CLK6 | |

CLK7 [ |

CLK8 |

CLK9 | | |

CLK10
CLK11 |

CLK12 |

VGH2
VDDE J | LVGL

VDDO —| |

Figure 7. 12CLK Timing Diagram 3

L LR R EBR A7,  Chipone Technology (Beijing) Co., Ltd. Version 0.55

Page 19 of 29



ﬁL

CHIPGNE =M CHIPONE Technology (Beijing) Co., Ltd.  uune 2024

iIML7276

GPM Function

Reg03h[3:2]=00b(disabled)/Reg03h[3:2]=01b(both)

STVO STVO

STVIAIB [ STVIA [l
. UUUULUUUULULUL

crv2 Hiiuuuuuuye— i L

|

cPV3 cPva
cPva cPva
Terminate _|_ Terminate
LS STvo LS sTVO
LS_STVIAMB LS STVIA
g1 | [ CLK1 \ }—\_
cLk2 [ | | Ctk2 \ /]

CcLK3 [ | CLKks / L
CLK4 [ | Ctk4 / 1

CLK5 [ | CLKS / \
CLK6 [ | CLks / \
CLK7 [ | CLk7 / \
CLKs | [ | CLKs / \
CLKe | [ CLko \ /

CLK10 | [ CLkio \ /

oKt | ,— CLK11 \ J
olxiz | . CLK12 \ }_

Reg03h[3:2]=10b(rising)/Reg03h[3:2]=11b(falling)

TVO STVO

STVIA/1B ,_—l TVIAB ,_—I
I L
L ]

CPV3 CPV3
CPV4 CPV4
Terminate —l_ Terminate
LS_STVO LS STVO

LS_STV1A/B LS_STVIAMB

CLK1 J ; CLK1 N

N T
cLKk2 A | CLk2 N | N
CLK3 P | CLK3 | N
CLK4 Pl | CLK4 [ N
CLK5 J | CLKs [ N
CLK6 P | CLKe | N

CLK7

T S et
A | CLK8 N .

P CLK9 N [

CLK10 | S CLK10 N [
i I

by ]

CLK12 N

CLK8 |

CLK9 |

CLK11

I
CLK12 A

Figure 8. GPM_2CPV
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Terminate Mode

Reg00h[4]=0b/Reg00h[4]=1b

STVO STVO
STVIA STVIA
STViB STViB
cPvt [UUUUULLL  cew Y UL
Terminate —l_ Terminate
LS STVO LS STV
LS_STVIA LS_STVIA |
LS_STV1B LS_STV1B |
CLK1 CLK1
ClK2 [ o |
CLK3 l_ CLK3
CLK4 [ CLK4
CLK5 CLK5
CLK6 CLK6 |_
CLK7 CLK7
ClKs CLKs
CLK9 |_ CLK9
CLK10 —|_ CLK10
CLK11 CLK11 [
CLK12 CLK12 l_

Figure 9. Terminate Mode
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STVx Reset Function
Reg01h[2]=1b(STVO reset enable)/Reg01h[1]=1b(STV1A reset enable)

STVO I STV

STVIA ] STVIA ] I

_STviB 1 STViB 1

cpvt U UL oyt ULy

oz U UL U i U HUUTEUUL

LS_STVIA | LS_STV1A |

LS _sTviB | LS_STViB |

CLK2 [ CLK2 [ | ,_

CLks [ CLK3 [

CLk4 ,_ CLk4 [ | |_

CLKs [] CLK5 []

CLK6 Ml CLK6 | |

CLK8 | CLK8 | [ |_

CLke | CLKe |

CLK10 | CLK10 | [ L

CLK11 | CLK11 |

CLK12 | CLK12 | [
Reg01h[1]=1b(STV1B reset enable)

STViA 1

swvis 1 I

il UL UL

opv2 U UL

LS STV1A |

LS sTViB |

CLK1 | ,_

CLK2 [

CLK3 [ | ,_

CLk4 [

CLKs [ |

CLKe Ml

CLK7 [ L

CLK8 |

CLK9 | [ |_

CLK10 |

CLKT1 | [ |

CLK12 |

Figure 10. STVx Reset Function
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IML7276

|2C Serial Interface

The iIML7276 uses two wires, serial data (SDA) and serial clock (SCL), to communicate. They are
connected via the resistors to an external positive power supply voltage. This means that when the
bus is free, both lines are high. The device on the bus has open-drain pins. Each device on the I°C
bus responds to a slave address byte sent immediately following a Start Condition. Figure 8 shows
the definition of timing on I°C bus.

The slave address byte contains the slave address in the most significant 7 bits and the R/W bit in
the least significant bit. The iIML7276 consist of slave address. Table 4 shows the slave address.

- i ; i i i i
tio:isoa & tuppar  thicn  tsupat tsu;sto

Table 4. Slave Address byte

Bit 7 6 5 4 3 2 1 LSB
Data 0 1 0 1 0 0 A0 R/W

Memory of the iML7276

The IML7276 has two types of memory. One type is non-volatiie EEPROM and the other is volatile
register memory. The EEPROM stores all register code values for the iML7276 even when the chip
is not powered. When the chip is powered up, all code values of the EEPROM are automatically
copied into the volatile register memory. The volatile register memory can be written or read through
12C at any time.

Write/Read Data to/from the iML7276

Write operation One 8-bit data value is written into the register by each I°C WRITE operation. A
write to the IML7276 consists of START condition, the slave address of iIML7276 with R/W bit set to
0, the memory address, 8bits of data, and STOP condition.

A special command code, writing Reg05h=A5h by I1°C WRITE operation, makes writing all register
code data into the internal EEPROM. A special command code, writing Reg05h=A4h by I°C WRITE
operation, makes all NVM data downloaded to the register. X is decided by AO pin.

L LR R EBR A7,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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ACK From B70311 -3 ACK From B70311 t ACK From B70311 —,

['s] o] 1] o] 1] o] o[Ad o] A] T Register Address | A]p7|pe]psp4|p3p2p1]po] AlP]
T
Slave Address R/W Data Byte

Figure 11. Writing to the single DAC register

ACK FromB70311 — ~ ACKFrom B70311 —  ACK From B70311 —
[sJo[1]o]1]o]o]Ado]A] Register Address [A[p7|pelpsip4p3lpp1]pd A

T
Slave Address R/W Data Byte 1

ACK From B70311 -3 ACK From B70311

ID7|D6|D5|D4]D3D2|D1|DO] A

—
D7|D6|D5|D4|D3|D2|D1|D0] A| P]

Data Byte n-1 Data Byte n

Figure 12. Writing to the multiple registers

ACK FromB70311 — ~ ACKFrom B70311 — ~ ACKFrom B70311 —3

[slo[1]o[1]o]oladjo[Aa[0]ofofofof1[of1[A[+]x[1][x[x[1]x[1][A]P| < >
Slave Address Control Register Address  Control Register Data ;i NAKNu\m mite,\lt\i/n,:,,e:,ﬁ?g ?;Scommeted
x:Dont care

Figure 13. Writing all register data to NVM

Read operation One 8-bit data value is read from the register by each I°C READ operation. The
stored data on the EEPROM is not directly accessible during a normal read operation. All EEPROM
data is copied into register memory whenever the power is newly on, or the special command of
Reg05h=A4h by I12C. If another 8-bits of data needs to be read, a new memory address must be
written by a new [°C READ operation. Consecutive data reads without writing a memory address is
not allowed.

A read from the iIML7276 consists of START condition, the slave address of iIML7276 with R/W bit
set to 0, the memory address, repeated START condition, and the slave address of iIML7276 with
R/W bit set to 1. Then the iIML7276 transmits the contents of the register memory. Transmitted data
is valid on the rising edge of the master-generated serial clock (SCL). A STOP condition can be
issued after reading one data byte.

L LR R EBR A7,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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ACK From B70311 —

ACK From B70311 ACK From B70311

-

—3  NACK From Master —

x:don’t care

Lsl ol 1] o 1] of olao] o] A]

e
Slave Address R/W

" Register Address. | A[Sr[o[1]0]1]o]0o]a0[1 [A]p7]pslpsp4pap2p1jpd A P
T

Slave Address R/W

Date Byte from B70311

Figure 14. Reading from the single DAC register

ACK From B70311 -3

ACK From B70311 3 ACK From B70311 —

ACK From Master —

Lsl ol 1[0l 1[ o] o[ad o] A]

" Register Address. | A]sr[o]1]0]1]o[o[a0[1]A[p7pepsip4pap2p1pg A

~ 1
Slave Address RIW

D —— T
Slave Address RW

Date Byte 1 from B70311

ACK From Master —

NACK From Master —

[p7|pelps|p4lpap2]p1pd Alp7lpsDsp4lp3p2ppg Al P

Date Byte n-1 from B70311

Date Byte n from B70311

Figure 15. Reading from the multiple DAC registers
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9

Register Map
Re

Name

Description

Default Value

Range

Note

00h

SEL_PHASE

[7:5]
Phase SEL

100b: 12Phase

000b: 4Phase

001b: 6Phase

010b: 8Phase

011b: 10Phase
100b~111b: 12Phase

TERM_Mode

[4]
TERM_MODE

1b

Ob: When terminate

signal rising comes, CLK
won’t be turned to LVGL.
1b: All CLK pulled low

while terminate rising
signal comes.

CLK Slew Rate

[3:2]
CLK Slew Rate

01b: 1000V/us

00b: 1500V/us,
01b: 1000V/us,
10b: 500V/us,
11b: 100V/us

DIS_SENSE

[1:0]
DIS_SENSE

11b: 0.8V

00b: 1.8V(UVLOF)
01b: 2.3V
10b: 2.7V
11b: 0.8V

01h

LS_STVILS_VG
L/LS_LVGL
OCP_COUNT

[7:6]
LS_STV/LS_VGL/LS_LV
GL OCP_COUNT

Ob: 4 times

00b: 4 times
01b: 8 times
10b: 16 times
11b: 32 times

Continuous
Trigger

LS_STV/VDDE/

VDDO/LS_VGL/

LS_LVGL OCP
LEVEL

[5:3]
LS_STV/VDDE/VDDO/LS
_VGL/LS_LVGL OCP
LEVEL

100b: 70mA

000b: disable
001b: 20mA
010b: 30mA
011b: 50mA
100b: 70mA
101b: 90mA
110b: 120mA
111b: 160mA

STVO_RESET

(2]
STVO_RESET

1b

Ob: Don’t reset anything
1b: Reset CLKx to LVGL

STV1A/MB_RES
ET

(1]
STV1A/1B_RESET

1b

Ob: Don’t reset anything
1b: Reset CLKx to LVGL

Reserved

(0]

Ob

2CPV input: NVM
should be written to 1b
Others(4CPV input):
keeps Ob

02h

CLK_OCP_
COUNT

[7:6]
CLK_OCP_COUNT

00b: 4 times

00b: 4 times
01b: 8 times
10b: 16 times
11b: 32 times

Continuous
Trigger

CLK_OCP_
LEVEL

[5:3]
CLK_OCP_LEVEL

100b: 70mA

000b: Disable
001b: 20mA
010b: 30mA
011b: 50mA
100b: 70mA
101b: 90mA
110b: 120mA
111b: 160mA

CLK/STV_OCP
DET_TIME

[2:0]
CLK/STV_OCP_DET_TIM

011b: 3 us

000b: 0.5us
001b: 1us
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010b: 2us
011b: 3us
100b: 4us
101b: 6us
110b: 7us
111b: 8us

DIS_STVO_SEL

[7]
DIS_STVO_SEL

Ob: Pull to LVGL

Ob: Pull to LVGL
1b: Pull to VGH2

DIS_STV1A/1B
_SEL

(6]
DIS_STV1A/1B_SEL

Ob: Pull to LVGL

Ob: Pull to LVGL
1b: Pull to VGH1

DIS_CLK_VDD

(5]
DIS_CLK_VDDE/VDDO_

1b: CLK Pull to VGH1
VDDE/VDDO Pull to

Ob: Pull to LVGL
1b: CLK Pull to VGH1

E/VDDO_SEL VDDE/VDDO Pull to
SEL VGH2 VGH2
[4] : Ob: Pull to LVGL
LS_LVGL_SEL LS LVGL_SEL Ob: Pullto LVGL |4, b t0 VGHA
[3:2] 00b: CS/GPM OFF
03h |{CS MODE/GPM ) . 01b: CS ON
SEopTION | ©S Mggﬁgsm SE | 00b: CS/IGPMOFF |y 5PM Rising
11b: GPM Falling
] _ 0b: 8V
VGH_UVLO_R VGH UVLO R 1b: 15V 1b: 15V
Ob: OFF
1b: ON: STV1A and 1B
can contro
STV1A/1B CLK [0]
1b: ON CLK1/3/5/7/9/11 and
CTRL STV1A/1B CLK CTRL CLK2/4/6/8/10
respectively.
00b: Both Pull to LVGL
. . 01b: VDDE Pull to LVGL
VDDE/NDDO [7:6] 10b: VDDE Pull to ynn0 pyirto vGH2
VDDE/VDDO VGH2, VDDO Pull to ] -
INITIAL_STATE INITIAL STATE LVGL 10b: VDDE Pull to VGH2
- VDDO Pull to LVGL
04h 11b: Both Pull to VGH2
) NVM should keep
Reserved [5:3] 000b 000b
2] _ Ob: OFF
DUAL LINE EN DUAL LINE EN Ob: OFF 1b- ON
Reserved [1:0] 00b Read Only
0x00 = A5 —» WR Register
Data to NVM (0x00h to Wri |
0x04h) rite only
05h Control Byte _ Register
0x00 = A4 — Download (Non NVM)
NVM to Register (0x00h
to 0x04h)
L LR R EBR A7,  Chipone Technology (Beijing) Co., Ltd. Version 0.55
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Control register Set (0x05)

The Non-Volatile Memory (NVM) will be written to or read from via the Control Register.

The control register is a register only (cannot be written into EEPROM)

@

Name it

Access | Default

Description

Control Reg
0x00

o= (NwlhloWooN

0

o|o|o|o|o|Oo|O

0x00 = A5 — WR Register Data to NVM (0x00h to 0x04h)
0x00 = A4 — Download NVM to Register (0x00h to 0x04h)

AL TT B A IR A,

Chipone Technology (Beijing) Co., Ltd.

Page 28 of 29

Version 0.55




CHIP@NE

e

P

aﬂ:*i’L

CHIPONE Technology (Beijing) Co., Ltd.

June 2024

IML7276

PAGKAGE INF““MAT“'N [Drawing is not to scale]

D] [ Elel] 02 EXPOSED DIE
Eﬁ‘l {o} | BT CIAR /" ATTACH PAD
P SEATING PLANE 11 e — bo
& — - !
T 1
; . Jouu U|U ouup
‘ ! d 0 =
/ | g -) | -
PIN 1 CORNER/ i E :) i (:
i i -] . R
Y DR —— ] L © g 2 | =
| IREIATE = — -~~~ ——
i q - | =7
u: -] ! (an
.
| B -] ! _ 40X b
| g SN | L eEermE
i a T
30
I T Al T ! ‘C:
& A2
e gy n00000000nN|
TOP VIEW SIDE VIEW PIN 1 I.D- 40 u——waL
40X (K) -} |
BOTTOM VIEW
SYMBOL MIN NOM MAX
TOTAL THICKNESS A 0.7 0.75 0.8
STAND OFF Al 0 0.02 0.05
MOLD THICKNESS A2 - 0.55 -
L/F THICKNESS A3 0.203 REF
LEAD WIDTH 5 0.15 0.2 0.25
BODY SIZE X b S BSC
; Y £ 5 BSC
LEAD PITCH e 0.4 BSC
o I X D2 3.3 3.4 3.5
EP SIZE |
| Y E2 3.3 34 35
LEAD LENGTH L 0.3 0.4 0.5
LEAD TIP TO EXPOSED PAD EDGE K 0.4 REF
PACKAGE EDGE TOLERANCE aaa 0.1
MOLD FLATNESS cce 0.1
COPLANARITY cce 0.08
LEAD OFFSET bbb 0.07
EXPOSED PAD OFFSET tf 0.1
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