CHIPGNE ZM1. CHIPONE Technology (Beijing) Co., Ltd. Jun. 2023

IML7272A

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

FEATURES

2.6V to 5.5V Input Logic Level Range

B -18Vto 40V Output Voltage Range
B 16 Ch Level Shifter Support 10-CH CLK,
2-CH STV, LC1/2, DIS_VGL, DIS_LVGL

CLK_IN1/2, STV_IN1/2, LC_IN,
Terminate, DIS_SENSE, AOQ inputs
FAULT output

VDD, VGH, LVGL, VGL power pins
Protection Functions: UVLO, OTP, OCP
Support 2-In Multi-Out

I12C Interface, Slave Address 50h/52h
Power Off Discharge Option

2-Line Mode

RoHS Compliant and Halogen Free

PIN CONFIGURATION

GENERAL DESCRIPTION

The iIML7272A is a high voltage level shifter.
This device is suitable for GOA TFT-LCD panel
applications. The level shifter is designed for
generating a high voltage signal to drive the
TFT-LCD panel. Sixteen outputs are provided to
switch between LVGL/VGL and VGH to charge
and discharge capacitive loads of up to 5nF.

APPLICATIONS

® GOA TFT-LCD Panel
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DEVICE PART MARKING
TYPE NUMBER PACKAGE PACKING | TEMP. RANGE MARKING DESCRIPTION
. i7272A: Part Name
. . . Tape o o i7272A .
IML7272A [iML7272AID-TR | ID: QFN32-4X4 —-40°Cto +85°C YYWW: Date code
And Reel XYYWWZzZ .
XZZZ:. Lot No.
Note: All CHIPONE products are lead free and halogen free.
DIS SENSE oo iIML7272A veH
VDD »{31 19] STV1I o
VG 23 20 STV2 >
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Figure 1. The iML7272A Application Circuit
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Parameters Symbol Value Units
Supply Input Voltag, VDD (continuous) ViN -0.3to +7 \%
Ground Voltage VN2 -0.3t0 +0.3 Vv
STV_IN1, STV_IN2, LC_IN, CLK_IN1, )
CLK_IN2, TERMINATE to GND Vi 0.3t0+7 v
DIS_SENSE, A0 to GND Vh2 -0.3to +7 V
VGH to GND VH3 -0.3to +45 V
FAULT to GND VHa -0.3to +10 V
VGL, LVGL to GND Vi -20to +0.3 V
VGH to [VGL or LVGL] ) -0.3to +60 Y
STV1, STV2, LC1, LC2, [CLK1 to CLK10],
DIS_VGL, DIS. LVGL to GND Vis (VGL + 0.3V) to (VGH - 0.3V) Y,
Power Dissipation, @ Ta=+25°C, T;=+125°C Po 1.84 W
Package Thermal Resistance (Note 2) RN 54.3 °C/W
Package Thermal Resistance (Note 2) Bic 6 °C/IW
Storage Temperature Range TsTorAGE —65 to +150 °C
Parameters Symbol Value Units
Ambient Temperature Range (Note 3) Ta —40 to +85 °C
Junction Temperature Range (Note 3) Ts —40 to +125 °C

Notes:

1. Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

2. Bsais 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. 8;c is measured at

the exposed pad of the package.

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

L LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd.
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ELECTRICAL CHARACTERISTICS

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

Parameters Symbol Test Condition Min Typ Max | Units
Supply Current
Supply Voltage VDD 2.6 -- 5.5 \%
VDD Quiescent Current lQ-voD DIS_SENSE=High -- 0.7 -- mA
VGH Quiescent Current lQ-veH DIS_SENSE=High -- 0.6 -- mA
VGL Quiescent Current lo-veL DIS_SENSE=High -- 0.15 -- mA
LVGL Quiescent Current lo-LveL DIS_SENSE=High -- 0.4 -- mA
DIS_SENSE Quiescent Current | lg-nis_sense | DIS_SENSE=High -- 1 -- UA
Protections
VDD rising, Hysteresis
VDD Under Voltage Lockout 200mV 1.95 2.2 2.45 v
Threshold Vuvioveo
VDD falling 1.75 2.0 2.25 V
VGH Under-Voltage Lockout VGH rising 14 15 16 v
Threshold VuvioeH .
VGH falling 4 5 6 \%
POR Under-Voltage Lockout .
Threshold Vuvioror | POR falling -- 3.5 -- \%
DIS_SENSE falling,
Eéi?ciil}lrﬁlrzeghnodlgr Voltage hysteresis 200mV 2.37 25 2.63 \Y,
when Reg03h[5:4]=01
Thermal Shutdown Tso fi‘;irr']‘;“"” temperature | 144 160 180 | °C
Thermal Shutdown Hysteresis Tsp-HYT -- 20 -- °C
Internal Pull-Down Resistor
(CLK_IN1/2, LC_IN, STV_IN, - 400 -- kQ
TERMINATE)
A0, FAULT Internal Pull Up Pull-up to VDD _ 200 _ KO
Resistor
FAULT Output Low Level VoL Current=1mA - - 0.4 \%
Level Shifter
VGH to GND VGH 15 - 40 Vv
VGL Operating Voltage Range LVGL (Note 5) -18 -- -3 \%
LVGL Operating Voltage Range LVGL (Note 5) -18 -- -3 \%
CLK_IN1, CLK_INZ2, ViH VDD = 2.6V to 5.5V 15 - - Y,
TERMIINATE, STV_IN1,
STV_IN2, LC_IN, A0 Vie VDD = 2.6V to 5.5V - - 0.6 \Y
L LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.34
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CLK_IN1,
CLK_IN2,TERMINATE,
STV_IN1, STV_IN2 and LC_IN Viw VDD = 2.6V to 5.5V 200 -- - ns
Input Signal Pulse width
Signal Pulse Width (Note 6)
CLK'_IN1/2 Input signal _ _ 300 KHz
Maximum Frequency
CLK1 to CLK10, STV1, STV2, VGH VGH
LC1 and LC2, Positive Output Vek+ All inputs high, lo = 10mA 02 015 VGH \Y
Swing . .
CLK1 to CLK10, STV1, STV2,
LC1 and LC2, Negative Output Vck- All inputs low, lo = -10mA LVGL LVGL LVGL \%
. +0.2 +0.15
Swing
DIS_VGL, DIS_LVGL High- B B
Side Ron 25 Q
DIS_VGL, DIS_LVGL Low-Side __ 10 o5 o
Ron
02h[2:0] = 000 Disable OCP1 -
02h[2:0] = 001 20 30 40 mA
02h[2:0] = 010 40 50 60 mA
02h[2:0] = 011 60 70 80 mA
OCP Level for CLK1 to CLK10 OCP1
02h[2:0] = 100 77 90 103 mA
02h[2:0] = 101 102 120 138 mA
02h[2:0] = 110 136 160 184 mA
02h[2:0] = 111 170 200 230 mA
02h[5:3] = 000 Disable OCP2 -
02h[5:3] = 001 20 30 40 mA
02h[5:3] = 010 40 50 60 mA
OCP Level for STV1, STV2,
LC1, LC2, DIS_VGL, OCP2 02h[5:3] = 011 60 70 80 mA
DIS_LVGL
02h[5:3] = 100 77 90 103 mA
02h[5:3] = 101 102 120 138 mA
02h[5:3] = 110 and 111 136 160 184 mA
VGH = 30V, LVGL = -10V,
tr RL = 51ohm, CL = 4.7nF, -- 1000 -- V/us
CLK1 to CLK10, Rising / Falling 20% to 80%
Slew Rate (Note 7) (Note 8) VGH =30V, LVGL = -10V,
tr RL = 51ohm, CL = 4.7nF, -- 1000 -- Vius
80% to 20%
- VGH = 30V, LVGL =-10V,
STVL, STV2, LCL, LC2, Rising R R. = 510hm, Cy = 4.7nF, - 300 ~ | Vis
/ Falling Slew Rate (Note 8) 20% t0 80%
L LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.34
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VGH = 30V, LVGL =-10V,
tr RL = 51ohm, CL = 4.7nF, -- 300 - Vius
80% to 20%
VGH = 30V, LVGL = -
0, I 0, —
CLK1 to CLK10, STV1, STV2, trD 1]9V, 50% of input to 10% 150 250 ns
LC1, LC2, Rising / Falling Delay of output
Timé ' VGH = 30V, LVGL = -
tro 10V, 50% of input to 90% -- 150 250 ns
of output
VGH = 30V, LVGL = -
DIS_VGL, DIS_LVGL Rising ¢ 10V, __ __ 1 S
Time (Note 7) DIS_LVEL: | R\ = 510hm, CL = 4.7nF, H
10% to 90%
OCP Blank Time for CLK,
STV1/2, LC1/2 after transition Thlk Error=£20% 2 -- 16 us
(Note 9)
OCP Detect Time for CLK, and _ o
STV1/2 High-Side Tsdet Error=+20% 0 3 us
OCP Detect time for STV1/2
Low-Side (Note 10) Tldet - 40 - us
OCP Detect time for LC1/2
High-Side Tldet -- 40 -- us
OCP Detect time for LC1/2
Low-Side Tidet -- 40 -- us
OCP Detect time for DIS_VGL,
DIS_LVGL Low-Side Tidet - 40 - Hs
Input Threshold (SCL, SDA)
Input Low Voltage Vi - - 0.6
Input High Voltage Vin 1.6 - -
I2C Interface
SCL, SDA Input Capacitance Csi - 5 - pF
SDA Output Low Voltage VoL Isink = 3mMA - - 0.4 \%
SCL Clock Frequency foscizc - - 400k Hz
SCL Clock High Period tiHz 0.6 - - us
SCL Clock Low Period tiLs 1.3 - - us
SCL, SDA Receiving Rise Time tr1 - 20+0.1*Cs 300 ns
SCL, SDA Receiving Fall Time tra - 20+0.1*Cs 300 ns
I°C Data Setup Time ts1 100 - - ns
I2C Data Hold Time tha 0 - 900 ns
I2C Setup Time for START
Condition ts2 0.6 - - us
I2C Hold Time for START ¢ 06 i i S
Condition He ' H
L LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.34
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I2C Bus Free Time Between ¢ 47 i i s
STOP and START Conditions BUS : H
I2C Pulse Width of Suppressed
Spike tes 0 - 50 ns
I2C Bus Capacitance Cs - - 400 pF
NVM Writing Voltage & Current (Fault)
NVM writing voltage VEault 9.3 9.5 9.7 \%
NVM writing current IFault - 1.0 3.0 mA
Notes
5. The sequence of LVGL must be earlier than (or equal to) VGL in application. The voltage of LVGL must be lower

BHoOoo~NO®

than (or equal to) VGL always. If LVGL-VGL>0.3V, abnormal IC function behavior maybe happen.

The input signal pulse width must be over 200ns.

Rising/Falling time measure point is before RC.

CLK1 to CLK10 Slew Rate can select by 03h[7:6].

CLK High/Low-Side and STV High-Side Blank time can select by 03h[2:0].

0. For OCP Detect of the Low-Side STV, if one time of OCP condition happens for Tldet(=40us), FAULT is triggered,
as similar as LC1/2 cases. The STV_OCP_COUNT does not affect the OCP of Low-Side STV. The
STV_OCP_COUNT affects only for the OCP of High-Side STV.

L LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.34
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PIN DESCRIPTION

Pin# Name I/O Description

FAULT terminal.

! FAULT Vo When NVM writing need to input +9.5V (Refer to Page 26).

2 SDA 1/0 I2C - Compatible serial bidirectional data line

3 SCL I I2C - Compatible clock input

4 GND - Ground
LC1/2 ~ CLK1 to 10 and STV negative power supply.

5 LVGL P . S L
Refer to function block and application circuit.

6 VGL = Low level of DIS_VGL circuit.
Please refer to the function and the application circuit

7 DIS_VGL 0] Discharge function for liquid crystal capacitor

8 CLK10 0] Level shifter output.

9 CLK9 0] Level shifter output.

10 CLKS8 0] Level shifter output.

11 CLK7 0] Level shifter output.

12 CLK6 0] Level shifter output.

13 CLK5 0] Level shifter output.

14 CLK4 0] Level shifter output.

15 CLK3 0] Level shifter output.

16 CLK2 0] Level shifter output.

17 CLK1 0] Level shifter output.

18 DIS_LVGL 0] Discharge function for liquid crystal capacitor.

19 STV1 0] Level shifter output signal. (Low frequency start pulse 1 for GOA share)

20 STV2 0] Level shifter output signal. (Low frequency start pulse 2 for GOA share)

21 LC1 0] Level shifter output signal. (Low frequency clock 1)

22 LC2 0] Level shifter output signal. (Low frequency clock 2)
LC1/2, CLK1 to 10 and STV1/2 positive power supply.

23 VGH P . A L
Refer to function block and application circuit.

24 A0 I Slave address assignment

o5 LC IN | Level shifter input signal (low frequency clock).

- The LC is the high/low level trigger.

26 TERMINATE I Level shifter input signal. Pull CLK1 to 10 low on TERMINATE rising edge
Level Shifter input signal (start pulse for GOA)

21 STV_IN2 ! The STV IN2 is rising/falling edge trigger.

e AL TT B AR A IR A ],
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Level Shifter input signal (start pulse for GOA)
28 STV_INL ! The STV IN1 is rising/falling edge trigger.
Level shifter input signal (condensed clock)
29 CLK_IN2 ! The CLK IN2 is rising/falling edge trigger.
Level shifter input signal (condensed clock)
30 CLK_INI ! The CLK_IN1 is rising/falling edge trigger.
31 VDD P Supply voltage input and Level shifter input discharge sensing voltage.
32 DIS_SENSE I Level shifter input discharge sensing voltage
33 EP Exposed Pad. Connect to AGND with copper plane.
L LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.34

Page 9 of 28




CHIPGNE Z1L CHIPONE Technology (Beijing) Co., Ltd. jun. 2023

IML7272A

VDD _350-0vi0 Voo<Dischage DEMA\__
-
VGH P "N\ ™~ /\.aumg
e =
VGL L —
Follow,
VGH
DIS_VGL JFLW
- VGL VGL
{LVCLEForon
DIS_LVGL! el
STV_INL |_—|
cLk NSRS ERER SRS REREREREN
I
il iis il iaisipininligiy
] |
- . N
Terminate 1 | \ |
Rl !
I
STVI e~ R S S , S
V GH---

—_— | I | e~
CLKL | (v~ | L | e
f I
CLKZ | v~ : )Fvnvaﬂ

— I
Foll ow}~"Follow
CLK3 | v |
CLK4 | v [t
CLK5 | Lva ﬁml/gg:v_
— I
CLK6 | |\~ | ’El/iv"?
l I
CLK7 | oo~ : R
CLK8 | wan : Folls lﬂe_f_
CLK9 ! ved : et ver
I Follo Follow
CLKI0 | ; Ty
STV_IN2 []
[ Ve Foll ow
STV2 v~ |_| o
LCl FFollow VG H, VGH
o e L =
LC2 Follow VG H!
__,//_|—,—|—|—|—|ﬁ\
e T

Figure 2-1. The IML7272A A-si Mode Power Sequence
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Figure 2-2. The iIML7272A A-si Mode (Reg01h[1:0]=00b)
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Figure 2-3. The iIML7272A 1GZO Mode (Reg01h[1:0]=01b)
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Figure 2-4. The iIML7272A IGZO Mode (RegOlh[l:O]leb)
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Figure 2-5. The iIML7272A 1GZO Mode (Reg01h[1:0]=11b)
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Table 1. Power On (from 0 to VDD) Condition

Case Analog Power Input Logic Input Analog Output
VDD DIS_SENSE VGH STV_inl | STV_in2 | CLK_IN | LC_IN STV1 STV2 CLK LC1/LC2 DIS_VGL | DIS_LVGL
<UVLO , <UVLO Don’t Don’t Don’t Don’t
1 29V Don’t Care 15V Care Care Care Care LVGL LVGL LVGL LVGL VGL LVGL
>UVLO ) <UVLO Don’t Don’t Don’t Don’t
2.1 29V Don’t Care 15V Care Care Care Care LVGL LVGL LVGL VGH VGL LvVGL
<UVLO , >UVLO Don’t Don’t Don’t Don’t .
2.2 29V Don’t Care 15V Care Care Care Care LVGL LVGL LVGL Hi-Z VGL LVGL
>UVLO >UVLO Don’t Don’t Don’t Don’t
3 59V <2.5V+Hys 15v Care Care Care Care LVGL LVGL LVGL VGH VGL LvVGL
>UVLO >UVLO w/o w w LC1=LC_IN
41 22v | 2AVHHYS |y signal . signal | signal | VOl . WGL | -1 | VOt LVGL
>UVLO >UVLO . w/o w/o Normal
4.2 2.2V >2.5V+Hys 15V w signal ) signal | signal | Operation . LvGL VGH Vel LveL
>UVLO >UVLO . w w Normal Normal LC1=LC_IN
43 2.2V >2.5V+Hys 15V w signal ) signal signal | Operation ) Operation | LC2=LC1_B veL LveL
>UVLO >UVLO w/o
4.4 29V >2.5V+Hys 15V - signal - - - LVGL - - VGL LVGL
>UVLO >UVLO . Normal
4.5 29V >2.5V+Hys 15V - w signal - - - Operation - - VGL LVGL
>UVLO >UVLO ) ) w w Normal Normal Normal LC1=LC_IN
> 2.2V >2.5V+Hys 15V w signal w signal signal signal | Operation | Operation | Operation LC2=LC1_B VGl LvGL
Table 2. Power Off 1/3 (when DIS_SENSE falls first) Condition
Case Analog Power Input Logic Input Analog Output
VDD DIS_SENSE VGH STV_inl | STV_in2 | CLK_IN | LC_IN STV1 STV2 CLK LC1/LC2 DIS_VGL | DIS_LVGL
>UVLO >UVLO Don’t Don’t Don’t Don’t
. . LVGL* 1 LVGL3%2 LVGL3%3 LVGL3%3 LVGL* 4
11 2.0V <25 5V Care Care Care Care VGH
<UVLO
<UvLO Y Don’t Don’t Don’t Don’t
. . LVGL* 1 LVGL3%2 LVGL%3 LVGLX%3 LVGL* 4
21 2.0V <25 >POR Care Care Care Care VeH
3.5V
<uUvLO <POR Don’t Don’t Don’t Don’t
. . LVGL LVGL LVGL LVGL VGL LVGL
31 2.0V <25 3.5V Care Care Care Care
>UVLO >UVLO Don’t Don’t Don’t Don’t . . . . .
3.2 29V <2.5 15V Care Care Care Care LVGL3%1 LVGL3%2 LVGL3%3 LVGL3%3 VGH LVGLX%4
VL VL
2.2 >UVLO >2.5V+Hys >UvLO Follow Power On sequence. (Abnormal power off).
2.2V 15V
>UVLO <POR Don’t Don’t Don’t Don’t
. . LVGL LVGL LVGL VGL LVGL
41 2.2V <25 3.5V Care Care Care Care VGH
Table 3. Power Off 2/3 (when VGH falls first) Condition
Case Analog Power Input Logic Input Analog Output
VDD DIS_SENSE VGH STV_inl | STV_in2 | CLK_IN | LC_IN STV1 STV2 CLK LC1/LC2 DIS_VGL | DIS_LVGL
<UVLO
>UVLO 5V Don’t Don’t Don’t Don’t
. . LVGLX1 LVGL¥2 LVGLX LVGLX LVGL3¥
1.2 2.0V >2.5+Hys SPOR Care Care Care Care VG VG VGL>3 VGL>X3 VGH VGL><4
3.5V
<UVLO
<UvLO 5V Don’t Don’t Don’t Don’t
2.1 2.0V <2.5 >POR Care Care Care Care LVGL>*x1 LVGL>2 LVGL3*%3 LVGL*% 3 VGH LVGL* 4
3.5V
<UvLO <POR Don’t Don’t Don’t Don’t
3.1 2.0V <2.5 3.5V Care Care Care Care LVGL LVGL LVGL LVGL VGL LVGL
>UVLO >UVLO
2.2 29V >2.5+Hys 15V Follow Power On sequence. (Abnormal power off).
>UVLO <POR Don’t Don’t Don’t Don’t
. . LVGL LVGL LVGL VGL LVGL
24 2.2V >2.5+Hys 3.5V Care Care Care Care VGH
LR LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.34
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Table 4. Power Off 3/3 (when VDD falls first) Condition

Case Analog Power Input Logic Input Analog Output
VDD DIS_SENSE VGH STV_inl | STV_in2 | CLK_IN | LC_IN STV1 STV2 CLK LC1/LC2 DIS_VGL | DIS_LVGL
<UvVLO >UVLO Don’t Don’t Don’t Don’t "
1.3 oy | P25V+Hys Y Care Care Care Care | WOLHL | LVGLE2 | LVGLH3 LVGL33 VGH LVGL3 4
<UVLO
<UvVLO ) 5V Don’t Don’t Don’t Don’t
2.5 5oy | Don'tCare SPOR Care Care Care Care | WOLHL | LVGLE2 | LVGLH3 LVGL33 VGH LVGL3 4
3.5V
<UVLO ) <POR Don’t Don’t Don’t Don’t
33 5oy | Don'tCare 35y Care Care Care Care LVGL LVGL LVGL LVGL VGL LVGL
>UVLO >UVLO
2.2 29V >2.5V+Hys 15v Follow Power On sequence. (Abnormal power off).
Notes:
(1) *1:For STV1 Discharge state. Select LVGL or VGH by 04h([3]
(2) *2:ForSTV2 Discharge state. Select LVGL or VGH by 04h[4]
(3) 3%3:For CLKx and LCx Discharge state. Select LVGL or VGH by 04h[6]
(4) 4 :For DIS_LVL Discharge state. Select LVGL or VGH by 04h[5]
LR LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.34
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THEORY OF OPERATION

General Description

The IML7272A provides 16-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 VDD exceeds UVLO, the internal signal ENA for condensed GOA logic will be high. The
outputs of Level Shifter CLK1~CLK10 and DIS_LVGL should follow LVGL level since VDD exceeds
UVLO. The outputs of Level Shifter STV should follow LVGL level since VDD exceeds UVLO. The
outputs of Level Shifter LC1 and LC2 should follow LC_IN transient one VGH the other LVGL since
VDD exceeds UVLO. After ENA high, CLK1 to CLK10 do not output until receiving the first STV_IN
rising edge. After ENA high, LC1 and LC2 will follow LC truth table transient.

LC Truth Table

LC_IN (from TCON) 0 1
LC1 0 1
LC2 1 0

According to GOA circuit experience, it is recommended that

1. LC1 and LC2 start to work earlier than the 1st STV_IN by 2us;

2. Logic signal (STV_IN, LC_IN, CLK_IN1 to 2) must be sent after VGH power ready.

The recommended power-on sequence is VDD (2.6 to 5.5V) —» LVGL — VGL — VGH or VDD (2.6
to 5.5V) —» LVGL=VGL — VGH. The most negative voltage LVGL must be ready before the other
negative voltage VGL.

Power Off Sequence

Once the VDD falls below the UVLO threshold, the iML7272A will have the following actions.
Pulling all level-shifter outputs as high level or low level according to Reg 04h (Including STV,
DIS_LVGL, LC1 to 2, and CLK1 to CLK10).

Protection
The iIML7272A contains Over-Temperature Protection (OTP), Over-Current Protection (OCP). The
following table shows the main behavior of each protection.

Table 5. Over temperature Protection and Over Current Protections

Function
Protection Output FAULT Recovery
oTP Hi-Z Pull low T, decrease 20°C(Typ.)
OCP Hi-Z Pull low (VDD < VUVLO) & [VacH < POR falling]
LR LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.34
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Over-Temperature Protection (OTP)

An Over-Temperature Protection (OTP) is equipped to prevent iML7272A 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.).

Over-Current Protection (OCP)

The IML7272A can detect output pins (STV, CLK1 to 10, LC1 to 2, DIS_LVGL) if OCP condition
happens. If OCP condition happens, the IC all outputs (STV, CLK1 to 10, LC1 to 2, DIS_LVGL) will
pull high impendence state. After VUVLO and VGH <POR falling, IC recovers again.

OCP Timing for CLK1 ~ CLK10

CLKX

OCP Detect Level=+OCP1
i CLKXx \

/
OCP Detect Level+-OCP1

\/
N

7~
e

- - -« > g
Tolk Tsdet Tolk Tsdet
- - -
High-side OCP Detect Low-side OCP Detect

OCP Timing for STV1/2

STVx
b))
(¢
OCP Detect Level=+OCP2
i STVx \
/
OCP Detect Level=-OCP2
-—> TS «—> - >
Thlk Tsdet Tblk Tidet
High-side OCP Detect Low-side OCP Detect
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OCP Timing for LC1/2
()()
LCx N
«(
OCP Detect Level=+OCP2
i_LCx \\
OCP Detect Level=-OCP2 (/
Tolk - " Tidet Tolk " Tidet
a High-side OCP Detect o Low-side OCP Detect -
OCP Timing for DIS_LVGL/VGL

DIS LVGL/VGL

i_DIS_LVGL/VGL

OCP Detect Level=-OCP2

- TIdetV
Low-side OCP Detect
Figure 3. OCP Detection Waveforms
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 follows high impedance state.
LR LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.34
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Timing Diagram

REGO4H[1:0]=00(4 Phase), REG04H[7]=0(1-Line Mode)

STV_INL [ 1]
cucr UL U UL
e U UUTUUUUULT [TUUUOL
Terminate 1
sTV1 [T ]
CLK1 | L
gaiignil IgmEl
| —
gailign gigil
CLK5 Pull toLVGL
CLK6 Pull tGLVGL
CLK7 Pull tGLVGL
CLK8 PUIltGLVGL
CLK9 Pull tGLVGL
CLK10 PUIltGLVGL

Figure 4. 2-In 4-Out 1-Line Mode waveforms (CLK5 to 10 still do discharge at power-off)

REGO4H[1:0]=00(4 Phase), REG04H[7]=1(2-Line Mode)

STV_IN1

[

CLK_IN1

CLK_IN2

Terminate

LI
UL

O
-

[LLIL
phn

STV1

CLK1

CLK2

CLK3

CLK4

CLK5

T

CLK6

CLK7

CLK8

CLK9

CLK10

Figure 5. 2-In 4-Out 2-Line Mode waveforms (CLK5 to 10 still do discharge at power-off)
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REGO04H[1:0]=01(6 Phase), REG04H[7]=0(1-Line Mode)

STV_IN1 [ ]

oL UUUUUUU YU UL fUUUELL
CLk 2 Uy Uy {UUuisd
Terminate —l_
sTvV1 [ 7]

CLK1 |
oLz [ 1] 1] 1 Y I
o3 Bl Bl [ 1
oLk [ ] [ ] [ ]
oS [ ] [ ] ]
cuke [ 1] [ 1

Figure 6. 2-In 6-Out 1-Line Mode waveforms (CLK7 to 10 discharge at power-off)

REGO04H[1:0]=01(6 Phase), REG04H[7]=1(2-Line Mode)

STV_IN1 —|
CLK_IN1 HJH_HJHJMHJHJ
CLK_IN2 HLH_HLHLHLHJ !

Terminate

L
L
5
L
i
L
L
-
nG:

STV1 |

]
CLK1 J

LML LJi i

CLK4 J
— —

CLK5 : L I L__ i a ﬁL—_ :
: B §

CLK6 : : : L

CLK7

CLK8

CLK9

CLK10

Figure 7. 2-In 6-Out 2-Line Mode.wév.ef(.)rr.ns. (CLK? td 1.0 discﬁafgé ét power-off)
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REGO04H[1:0]=10(8 Phase), REG04H[7]=0(1-Line Mode)

STV_INL [ ]

oLk s U YU U U fUUUegL
e UUUUUUULUULT UL
Terminate 1
SsTV1 [ 7]

CLK1 ]

cu mE i g
s — — —
e — U
e — — f
" — 3

CLK7 [ ]

e R

Figure 8. 2-In 8-Out 1-Line Mode waveforms (CLK9 to 10 discharge at power-off)

REGO04H[1:0]=10(8 Phase), REG04H[7]=1(2-Line Mode)

STV_IN1 —|
CLK_IN1 HJHJHJFUMH_MH_H_IUMHJF UMHJH—H—H—
LI UL
Terminate |_|

STV1 |

CLK1 | H

CLK2 | H

CLK7 | —]

CLK8 | —]

Figure 9. 2-In 8-Out 2-Line Mode waveforms (CLK9 to 10 discharge at power-off)

LR LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.34

Page 21 of 28



CHIPONE &M CHIPONE Technology (Beijing) Co., Ltd. Jun. 2023

IML7272A

REGO04H[1:0]=11(10 Phase), REG04H[7]=0(1-Line Mode)

STV_IN1 |__|
UL UL [UUUU
UL

Terminate

STV1 |__|

CLK1 |

CLK2 |_

%
Bt

CLK3

CLK4

CLKS

_|
_|
|_|
|_|
CLK6 |_|
|_|
|_|
I_

CLK7

CLK8

CLK9

CLK10 I__l
Figure 10. 2-In 10-Out 1-Line Mode waveforms

REGO04H[1:0]=11(10 Phase), REG04H[7]=1(2-Line Mode)

STV_IN1 —|
e UL L]
UL LT

Terminate

HE£

STV1 |

CLK1

CLK2 |

CLK3

CLK4

CLKS

CLK6

CLK7 | ]

CLKS | ]

CLK9

—

CLK10

Figure 11. 2-In 10-Out 2-Line Mode waveforms
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12C Serial Interface

The IML7272A 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 1°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 iIML7272A consist of slave address. Table 6 shows the slave address.

- tH:DfSDA tr‘ tHIi);DAT EtHIGI:-| tSU;DA:T
Figure 12. Timing on I°C bus
Table 6. Slave Address byte
Bit MSB 6 5 4 3 2 1 LSB
Data 0 1 0 1 0 0 A0 | R/IW

Memory of the IML7272A

The IML7272A has two types of memory. One type is non-volatile NVM and the other is volatile
register memory. The NVM stores all register code values for the iIML7272A even when the chip is
not powered. When the chip is powered up, all code values of the NVM are automatically copied into
the volatile register memory. The volatile register memory can be written or read through I°C at any
time.

Write/Read Data to/from the iML7272A

Write operation One 8-bit data value is written into the register by each I°C WRITE operation.

A write to the iIML7272A consists of START condition, the slave address of IML7272A with R/W bit
set to 0, the memory address, 8bits of data, and STOP condition.

A special command code, writing Reg00h=A5h by I1°C WRITE operation, makes writing all register
code data into the internal NVM. A special command code, writing Reg00h=A4h by 1°C WRITE
operation, makes all NVM data downloaded to the register. X is decided by AO pin.

LR LRI R EBR A,  Chipone Technology (Beijing) Co., Ltd. Version 0.34
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Acknowledge

from 7272 \L \|/ \|/

A|A|A|A|A|A|A]JA|A|A|D|D|D|D|D|D|D|D|A
SO10100A0K76543210K76543210KP
Slave Address Memory Address Data Byte to 7272
sSTOP ——
— START RMW

Figure 13. Writing a byte of data

Read operation One 8-bit data value is read from the register by each 1°C READ operation. The
stored data on the NVM is not directly accessible during a normal read operation. All NVM data is
copied into register memory whenever the power is newly on, or the special command of
Reg00h=A4h by I°C. If another 8-bits of data needs to be read, a new memory address must be
written by a new I1°C READ operation. Consecutive data reads without writing a memory address is
not allowed.

A read from the iIML7272A consists of START condition, the slave address of iIML7272A with R/W
bit set to 0, the memory address, repeated START condition, and the slave address of IML7272A
with R/W bit set to 1. Then the IML7272A 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.

Acknowledge Non-Acknowledge
from 7272 \I/ \I/ \I/ from Master
N
AlAJAJATA|AIALATALALIR A|D|D|D|D|D|D|D|D
S010100AOK7654321OKSO10lOOAlK7654321OﬁP
L Slave Address ‘ Memory Address Slave Address Data Byte from 7272
STOP ——
START
Repeated
RW
START RW
Figure 14. Reading a byte of data
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Reg Name Description Default Value Range Note
0x00 = A5 - WR
Register Data to NVM
(0x02h to 0x04h) Write only
0oh (E\f’vrr‘ltt':'oﬁ?’t)e 0X00 = A4 — i i Register
y Download NVM to (Non NVM)
Regsister (0x02h to
0x04h)
00b: LC1/LC2 follow VGH
01b: LC1/LC2 follow LVGL
LC_Power [1:0] 00b 10b: LC1 follow VGH,
01h ON_SET | LC_Power ON_SET LC2 follow LVGL
11b: LC1 follow LVGL,
LC2 follow VGH
Power_off 2] ob Ob: Follow LVGL
POR 1b: Follow GND Naturally
000b: Disable  001b: 30mA
CLK_OCP_ [2:0] . 010b: 50mA 011b: 70mA i
LEVEL CLK_OCP_LEVEL 100b: 90mA 100b: 90mA 101b: 120mA
110b: 160mA  111b: 200mA
000 Deab o1 som
DIS_OCP_ |STV&LC&DIS_OCP_ 100b: 90mA : X -
LEVEL LEVEL 100b: 90mA 101b: 120mA
110b: 160mA  111b: 160mA
CLK_OCP_ [7:6] 01b: 8 times 00b: 4 times 01b: 8 times Continuous
COUNT CLK_OCP_COUNT ' 10b: 16 times  11b: 32 times Trigger
000b: 2us 001b: 4us
OCP_ [2:0] 011b: 8US 010b: 6us 011b: 8us i
BLK_TIME | OCP_BLK_TIME ' 100b: 10us 101b: 12us
110b: 14us 111b: 16us
STV_OCP_ [3] o o . . Continuous
03h COUNT STV OCP COUNT Ob: 4 times Ob: 4 times 1b: 16 times Trigger
DIS_SENSE| [5:4] DIS_SENSE 01b: 2.5V 00b: 2.3V 01b: 2.5V ]
Detect Detect T 10b: 2.7V 11b: 2.9V
CLK Slew . . 00b:1000V/us 01b:700V/us
Rate [7:6] CLK Slew Rate 00b: 1000V/us 10b-400V/us  11b-100V/us -
CLK_PH_SE| [1:0] CLK Phase ) 00b: 4 phase  01b: 6 phase
L Select 11b:10 phase 10b: 8 phase  11b: 10 phase
SEL_STV1_ 2] . Ob: Don’t reset anything i
RESET | SEL STvi RESET | 1P-ResetCLKX 10 LVEL |1\ pocor ol kx to LVGL
DIS§SE1I:V1— [3] DIS_STV1_SEL Ob: Pull to LVGL Ob: Pull to LVGL 1b: Pull to VGH -
04h D'SésETLVZ— [4] DIS_STV2 SEL Ob: Pullto LVGL  |0b: Pull to LVGL 1b: Pull to VGH
D'S—S'-EVLGL— [5] DIS_LVGL_SEL Ob: Pullto LVGL  |0b: Pull to LVGL 1b: Pull to VGH :
DIS_CLK_L [6] _ . : i
C SEL DIS CLK LC SEL 1b: Pull to VGH Ob: Pull to LVGL 1b: Pull to VGH
C'-Kg'\E"fde— [7] CLK_Mode_SEL Ob: 1-Line Ob: 1-Line 1b:2-Line :
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Register Details
Control register Set (0x00)

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 NVM)

Name Bit | Access | Default Description
7 0
6 0
5 0
Control Reg 4 W 0 0x00 = A5 — WR Register Data to NVM (0x02h to 0x04h)
0x00 3 0 0x00 = A4 — Download NVM to Register (0x02h to 0x04h)
2 0
1 0
0 0

Power Rail of Programming NVM

3.3V O
—1
4.7uF;E
a
[m]
3.3V 95V 2 §L31§ §L30§ §L29§ §L28§ ?75 §L26§ o5}
Traur |, i
47kQ [T ey
VA—A_FE S ]
4.7kQ
S EE iz
GND [
.f"..l EPAD '..2.:.|'.
el 153 (eno %]
VL 1E iig
T {18
Voo
g G7
GG R
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PACKAGE INFORMATION

QFNWBA4x4-32L

|A

[ ———D2——p>

~ 0 ’I
| 9 | 16
; ] TUUUU0U0U(
1 ° ! 8 — . v
i i
| ) i d .
i :) I C el2
do I _le _t L Lo |-a=+
i O D NSE )
i ) | d 2Xb
! l ®) ! -—‘E
i L i
| i : i "
i o N000000(
> > ;—(ﬁé) # . 32><(K)—2: €|
> A2l
AP > € 2xL
I0P VIEW SIDE VIEW BOTTOM VIEW
Symbol Min Nom Max
TOTAL THICKNESS A 0.70 0.75 0.80
STAND OFF A1 0.00 0.02 0.05
MOLD THICKNESS A2 - 0.55 ---
L/F WIDTH A3 0.20 REF
LEAD WIDTH b 0.15 0.20 0.25
D 4.00 REF
BODY SIZE
E 4.00 REF
LEAD PITCH e 0.40 BSC
D2 2.60 2.75 2.90
EP SIZE
E2 2.60 2.75 2.90
LEAD LENGTH L 0.20 0.35 0.50
LEAD TIP TO EXPOSED PAD EDGE K 0.30 REF
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LAND PATERN FOR QFNWBA4x4-321L PACKAGE
OO A A [
utbuubg
== 5 0.200%0.7000mm -
T -
- - l
2.790X2.730mm Eg E Fltckh=0400mm
T - !
EE! EE! rD.E?ﬁmn
000000 |
UOOOOouL
4,000X4.000mm
RENWE 4X4-321L
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