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1. General Description

The NT50198 is a high-performance step-up charge pump and inverter to generate two output voltages; it is
including pumping controllers for positive and negative output voltage. The following content contains the detailed
description and the information of component selection.

The positive charge-pump controller provides adjustable regulated output AVDD and fixed -1 ratio of AVEE to
supply the TFT.

The pumping clock can be generated by internal circuit, to reduce the control signal from driver IC. Or the
charge and pump state can be synchronized with LCD display TE signal (PSYNC), it can reduce the interference to
display quality when states change.

The device requires only five (12 pins) or seven (16 pins) small and low-cost ceramic capacitors.

NT50198 is available in TDFN-12 / TDFN-16 / QFN-16 pins package for'smart phone LCD panel’s driver IC.

Note: According to the FPC layout experience, the companents'on the FPC-may have chance to fall off when
wind the FPC. So we strongly suggest to add the Stiffener-under the FPC-backside area of NT50198.

2. Features

®  Charge pump x2 mode-for positive AVDD and x-1 mode-for negative AVEE .
® 2.5V to 4.8V.input supply voltage range

» | AVDD output range : 5.8V 1o 6.0V.

»  AVEE output range\: -5.8V10 -6.0V.

»  VCL outputrange+/-2.5V to -3.2V.

Charge pump,clock synchronized with PSYNC for benefit of low noise.
Positive and Negative regulated charge Pump with Diode free.
External Capacitor 5C or 7C only.

QFN-16 (3.0mm * 3.0mm * 0.8 mm) package is available.

TDFN-12 (1.5mm * 2.4mm * 0.5 mm) package is available.

TDFN-16 (1.5mm * 3.2mm * 0.5 mm) package is available.

Control signals voltage 1.65V to 4.8V.
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3. Block Diagram and Operating Circuit

3.1 : 12 pins block diagram

VClI
(2.5 ~ 4.8V) NT50198
1 AVDD
EN_PWR - AVDD T
(1.65 ~ 4.8V) Charge
> Pump
Controller
AVEE
PSYNC > I >
AVEE
(1.65 ~ 4.8V) Charge 3
GND
Figure1 : 12\pins block diagram
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3.2 : 16 pins block diagram case1

VCI
(2.5 ~ 4.8V) NT50198
L AVDD
/O EN_PWR
I :
(1.65 ~ 4.8V) Charge
—>| Pump
EN_VCL
(1.65 ~ 4.8V) Controller AVEE
— | —
AVEE
Charge $
Pump
PSYNC VCL
(1.657~.4.8V) Charge

Figure2 .16 .pins block diagram for AVDD / AVEE
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3.3 : 16 pins block diagram case2

VCl
VCI
(2.5~ 3.2V) NT50198
I - AVDD
_I EN_PWR
(1.65 ~ 4.8V) Charge
—> Pump
EN_VCL
(1.65 ~ 4.8V) Controller AVEE
— .
| Avee
Charge $
Pump
VCL
PSYNC veL ::3 T
(1.65~ 4:8V) Charge ;
Pump

Figure3 - 16-pins block diagram for AVDD / AVEE / VCL / VCI
Note1:please use EN_VCL pin to control the output state of V.CL output pin.

Note2: If VCI inputvoltage is largerthan 3.2V, please tie-EN_VCL to GND because of MV device stress.

(It means it can not output VCL voltage at VCI > 3.2v case, or power IC will be damaged)

2012/08/22 8 Version 0.05

With respect to the information represented in this document, NOVATEK makes no warranty, expressed or implied, including the warranties of merchantability, fitness for a particular purpose, and non-infringement, nor assumes any legal liability or responsibility
for the accuracy, completeness or usefulness of any such information.



C NevATEK NT50198

4. Pin Description and package

4.1 TDFN-12 pin

Pad No. Pad name Description
1 C21P Capacitor connection pin for the step-up circuit which generate AVEE.
2 AVDD Positive AVDD output pin.
3 C11P Capacitor connection pin for the step-up circuit which generate AVDD.
4 C11M Capacitor connection pin for the step-up circuit which generate AVDD.
5 GND Ground pin.
6 EN_PWR Power enable control signal.
. PSYNG Power-sync control signal generated from driver IC.
Note : If not used this clock synchronized signal, please tie to GND.
VCI Power supply input pin.

Ci2M Capacitor connection pin-for the step-up circuitwhich generate AVDD.
10 C12P Capacitor connection pin for the step-up circuit which'generate AVDD,
11 AVEE Negative AVEE output-pin:
12 C21M Capacitor connection-pin for the step-up circuit which-generate AVEE.

13 Thermal-pad | Connect-to'GND.

Table1 - TDFN-12 pins-description

4.2 TDFN-12 package

C21P 2 [C21M

AVDD AVEE

C11P 0[C12P

C11M Cci2Mm

GND VCI

PSYNC

C) ] ] I T
] ][] [s5] [=] [5]

T
Q
S
D
N

. TDFN-12 pins assignment
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4.3 TDFN-16 pin

Pad No. Pad name Description
1 C21P Capacitor connection pin for the step-up circuit which generate AVEE.
2 AVDD Positive AVDD output pin.
3 C11P Capacitor connection pin for the step-up circuit which generate AVDD.
4 C11M Capacitor connection pin for the step-up circuit which generate AVDD.
5 GND Ground pin.

6 EN VCL Power enable control signal for AVDD and AVEE.
B Note: If driver IC will use VCL voltage, please tie to EN_PWR pin.

7 EN_PWR | Power enable control signal for AVDD and AVEE.

Power-sync control signal generated from driver IC.

8 PSYNC
Note : If not used this clock synchronized signal, please tie to GND.
9 VoL Negative VCL output pin.
Note: If not used, please.-let it open.
10 C31M Capacitor connection pin for the step-up circuit which'generate VCL.
Note: If.notlused, please letit open.
» c31p Capacitor connection-pin for the step-up circuit which-generate VCL.
Note: If not used, please letit open.
12 VCI Power supply input pin.
13 Ci2m Capacitor connection pin for the step-up circuit which generate AVDD.
14 C12P Capacitor connection pin for the step-up circuit which generate AVDD.
15 AVEE Negative AVEE output pin.
16 C21M Capacitor connection pin for the step-up circuit which generate AVEE.

17 Thermal-pad | Connect to GND.

Table2 : TDFN-16 pins description

4.4 TDFN-16 package

c21p | 1] . [16 | c2tm
avoD [ 2] [15 | avee
cttp | 3] [14]crzp
C11M Zl E C12M
GND [ 5 | [12]vel
EN_VCL zl E C31P
EN_PWR Z| E‘ C31M
SO [ ]veL

Figure5 : TDFN-16 pins assignment
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4.5 QFN-16 pin
Pad No. Pad name Description
1 C11P Capacitor connection pin for the step-up circuit which generate AVDD.
C11M Capacitor connection pin for the step-up circuit which generate AVDD.
GND Ground.
4 EN_VCL Power enable control signal for AVDD and AVEE.
Note: If driver IC will use VCL voltage, please tie to EN_PWR pin.
5 EN_PWR | Power enable control signal for AVDD and AVEE.
5 VoL Negative VCL output pin.
Note: If not used, please let it open.
. PSYNG Power-sync control signal generated from driver IC.
Note : If not used this clock synchronized signal, please tie to GND.
8 C31M Capacitor connection pin for the step-up circuit which generate VCL.
Note: If not used, please let it open.
9 c31p Capacitor connection pin for, the step-up circuit which‘generate VCL..
Note: If.notused, please letit open.
10 VCI Power supply input-pin.
11 C12M Capacitor'connection pin forthe step-up.circuit which generate AVDD.
12 C12P Capacitor connection pin for. the/step-up circuit which generate AVDD.
13 AVEE Negative AVEE output pin.
14 C21M Capacitor connection pin for the step-up circuit which generate AVEE.
15 C21P Capacitor connection pin for the step-up circuit which generate AVEE.
16 AvVDD Positive AVDD output pin.
17 Thermal-pad | Connect to GND.

Table3 : QFN-16 pins description
4.6 QFN-16 pins package

AVDD C21P C21M AVEE

[16] [15] [14] |13]
C”PZI. 12 | C12P

1| cl12m
c1im | 2 |
GND zl 10 | vel

[«] [s] [=] []

EN_VGCL Z’ C31P
[s] [e]l [7] [&]
EN.P VCL PSYN C31M
WR c
Figure7 - QFN-16 pins assignment
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5. External Component List

5.1 12 pins component list

Number| Pad Name Connection Typical Value
1 AVDD Connect a capacitor (Max. 10V):  AVDD ------- | |-------- GND 2.2 uF
2 AVEE Connect a capacitor (Max. 10V):  AVEE-------- | |-------- GND 2.2 uF
3 C11P/M Connect a capacitor (Max. 10V):  C11P ------- | |-------- C11M 1.0 uF
4 C12P/M |Connect a capacitor (Max. 10V):  C12P ------- | |-------- Ci2M 1.0 uF
5 C21P/M | Connect a capacitor (Max. 10V):  C21P-------- | |-------- C21M 1.0 uF
6 VCI (option) Connect a capacitor (Max. 10V):  VCl-------- | |-------- GND 2.2 UF
5.2 16 pins component list
Number | Pad Name Connection Typical Value
1 AVDD  Connecta capacitor (Max. 10V):  AVDD ------- (N — GND 2.2 uF
2 AVEE |Connecta capacitor (Max. 10V): AVEE-------- | |-------- GND 2.2 uF
3 C11P/M |Connect a capacitor (Max. 10V):  C11P ------- N C11M 1.0 uF
4 C12P/M |Connect a capacitor (Max. 10V):  C12P ------- N Ciz2M 1.0 uF
5 C21P/M |Connect a capacitor (Max. 10V): C21P-------- | |- C21M 1.0 uF
6 VCL Connect a capacitor (Max. 10V):  VCL---------- | |-------- GND 1.0 uF
7 C31P/M |Connect a capacitor (Max. 10V):  C31P-------- | |-------- C31M 1.0 uF
8 VCI (option) Connect a capacitor (Max. 10V):  VCk------- N GND 2.2 uF

Note: Due-to the pump efficiency\is sensitive to the performance of capacitors, please select the capacitor
which is not various by the frequency, temperature, and environments. (X7R series is recommended; do not
use Y5V series of capacitor.)

capacitor size parts recommandation
1.0uF 0603 GRM188R61C105KA93D
2.2uF 0603 GRM188R61C225KE15D
2.2uF 0805 GRM21BR61C225KA88L
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6. Application information

The NT50198 can provide a suitable and stable voltage level to TFT LCD driver IC, and NT50198 can refer to
PSYNC signal to switch from charge state to pump state and vice versa. This function can avoid state
changing noise to interfere display quality. If the driver IC or baseband can not provide PSYNC, please
connect PSYNC signal to GND pin for free-running mode (Internal frequency =125 KHz). The difference
between free-running mode and sync mode is that the display quality may be worse in free-running mode. It
needs larger stable capacitor to reduce the ripple noise. In sync mode, due to the noise is generated at display
porch area; it will not be observed on the panels.

About the power on/off sequence, please refer to the next chapter in details.
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6.1 : Power on / off sequence :
Case 1: EN_VCL =1 and EN_VCL_FR = 0 (CP option):

EN_VCL_FR=0
EN_VCL=1

SLP_OUT cmd to driver

PSYNC (from Driver) GND ACTIVE GND
VCI GND GND
EN_PWR GND | GND
PWR_OSC(~100kHz) ACTNE I

AVDD GND \ GND

1~2ms
AVEE GND GND
VEL GND Pz [judge HS input and start pumping | aND
\< [no HS and stop pump for two internal clock, than dis-charge to GND |

Case 2: EN_VCL =1 and EN_VCL_FR =1 (CP option):

EN_VCL_FR=1
EN_VCL=1

SLP_OUT cmd to driver

PSYNC (from Driver) GND [ACTIVE GND
vel GND GND
EN_PWR GND ] GND
PWR_OSC(~100kH2) ACTVE ]
AVDD GND \ { GND
1~2ms
AVEE GND 1~2ms GND
pre-charge VCL
-AVDD
veL GND GND
e
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Case 3: EN_VCL =0 and EN_VCL_FR = 0 (CP option):

EN_VCL_FR=0
EN_VCL=0

SLP_OUT cmd to driver

PSYNC (from Driver) GND | ACTIVE GND
|
vel GND GND
EN_PWR GND ] GND
PWR_OSC(~100kHz) ACTIVE ]
|
AVDD GND GND
1~2ms

AVEE GND GND
VCL GND GND

Case 4: EN_VCL =0 and EN_VCL_FR =1 (CP option):
@

EN_VCL_FR=1
EN_VCL=0

SLP_OUT cmd to driver

PSYNC (from Driver) GND [ACTIVE GND
Vel GND GND
EN_PWR GND | GND
PWR_OSC(~100kHz) ACTIVE ]

|

i
AVDD GND GND

1~2ms, 1~2ms
AVEE GND GND
-AVDD
vCL GND GND
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AVDD pre-charge to GND: control by EN_DIS2GND (CP option)

1
. I
1 |
val GND : . . i\ GND
I i i i I
I >1ims ! ! ! >10ms :
I I I
EN_PWR GND 1 ! I GND
T 1
I I I . I
I I I i I
I I I I I
S EE————
(1) EN_DIS2GND=1 ! “05~2ms__ |AvDD ! :
I I I I I
I I I I I
I AL I I I
I I I I I
AVDD GND 1 I 1 i I
T 1 I T T
I I I I I
I I I I I
VCL GND I I I I I
I I I I
I I I I
I I I I
I I [} I
AVEE GND 1 1 1 1
] ] ] ]
I I I I I
I i I . I I
I 1 I i I I
I I I } I I
[} I U % I I
f | 1 JAVEE 1 I
I I I 10.5~1msl I I
I | I : i I I
| 1 I I I
i I = I I
(1) EN_DIS2GND=0 H~2ms " 05-2ms _” TAVDD : :
1 T
[} I U I I
I 1vel i_val / 1 i I
I T
AVDD GND l ! ! l GND
i I I I I
i | I I I I I
1 I I I I 1 I
VCL GND 1 I 1 1 1 IGND |
T ] I ] ] ]
I I I I I I
1 I I I I
1 I I I I I I
AVEE GND ! ! ! : ! lanp !
] I I I I I I
I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I
I I I I 1 I I I
I I I I‘_’IAVEE I I I I
1 I 1 10-5~1ms) I 1 1 I
1 I 1 I I I 1 1 I
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6.2 : Positive Charge Pump Controller :

The NT50198 can provide a trimming-able pump ratio for AVDD. The ratio is adjusted 1.5x or 2.0x or 3.0x by CP
option of VCI input voltage.

6.3 : Negative Charge Pump Controller :
The NT50198 can provide a fixed pump ratio to generate AVEE. The ratio is fixed at -1.0x of AVDD.

6.4 : Application Note :

The NT50198 has three control signals : EN_PWR /PSYNC / EN_VCL.

1. EN_PWR is used for enable AVDD and AVEE charge pump circuit..When EN.PWR keeps low, it will disable
output voltage.
Note: Please do not connect EN_PWR to VCI. Host-should enable ENPWR pin while- V€I power is ready

2. PSYNC is used for sync mode with VCL. If EN_VCL = 1 and EN_VCL FR = 1<(optional-pin), VCL enter free
pumping mode for internal clock. It will start with EN_PWR pin-1fEN-VCL =1 and’'EN_PWR_VCL_FR =0, VCL
enter sync mode with, PSYNC. In the beginning, VCL will not enable with-EN_PWR pin. When PSYNC pin starts
to toggle, VCL will pump and-follow the frequency of PSYNC.-When PSYNC stops toggling, VCL will wait two or
more clockand discharge to ground:

3. ENVCL is used for enable VCL charge pump circuit. When EN_VCL keeps low, it will disable output voltage of
VCL. EN_VCL can be connected to VCI for power-on start. (This function is available for 16 pins package only)

Protection function : Over voltage protection (clamp function) is included in NT50198.
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6.5 : Typical characteristic:

6.5.1 Output voltage V.S. Output current with VCL (Vin = 3V, room temperature )

NT50198
AVDD

Mmoo Lo
HOL o N 00 o O

AVDD voltage

;oo
- N W

wn
o

0 5 10 15 20 25 30
AVDD and AVEE loading (mA)

ERA NN (@ \Yo)) =i

NT50198
AVEE

Y -4.0
-4.2

-4.4
. -4.6
= 4.8
= 5.0
m
g 5.2
<
-5.4
-5.6
-5.8
-6.0
0 5 10 15 20 25 30
AVDD and AVEE loading (mA)
Note : It means when AVDD and AVEE output 20 mA at the same time ,
AVDD will drop to 5.435V and AVEE will drop to -5.03V .
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NT50198
VCL

VCL voltage

0 5 10 15 20 25 30

VY  AGOY”
m"\\\k&i%/h«@ ' Q%

Y NT50198
Total efficiency of AVDD and AVEE

erature )

94%
92%
88%
86%
84%
82%

80%

8%
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6.5.3 Output voltage V.S. Output current of without VCL (Vin = 3V , room temperature )
Note : if the capacitor of VCL(C31) does not assembly , it will degrade the AVDD output voltage level and pump efficiency .

the NT50198 behavior without VCL is showed as below , the same as TDFN12 .

NT50198
AVDD (TDFN12)

AVDD voltage

0 5 10 15 20 25
AVDD and AVEE loading (mA)

ERA NN (@ \Yo)) =i

NT50198
AVEE (TDFN12)

-4.0
Y 4.2
4.4
4.6
4.8
5.0
5.2
5.4
5.6
5.8
-6.0

AVEE voltage

0 5 10 15 20 25
AVDD and AVEE loading (mA)
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6.5.4 Efficiency V.S. output current of without VCL (Vin = 3V, room temperature )

NT50198 (TDFN12)
Total efficiency of AVDD and AVEE

94%
92%

88%

86%

84%

82%

80%

18%
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6.6 : Two ways to enhance output current capability:

6.6.1: Dickson doubler circuit:

With heavy loading of AVDD and AVEE, NT50198 provide another option circuit to enhance AVEE circuit ability.
Using VCL voltage doubler to generate 2*VCL, and connect with AVEE output pin.

It needs to add 2 extra diodes, 1 capacitor and change AVEE capacitor from 2.2uF to 4.7uF and needs to be

controlled by C31P signal. (Only available for 16 pin package IC)

VCI

VCI
(25 ~3.2V) NT50198
u
/O EN_PWR
ST
(1.65 ~ 48V) Charge
—> Pump
EN_VCL
{1.65~48Y) Controller
— —>|
AVEE
Charge
Pump
PSYNC ? VCL
(1 65 o 48V) Charge

6.6.2: External component table of Dickson doubler circuit:

Number Pad Name Connection Typical Value
1 AVDD Connect a capacitor (Max. 10V):  AVDD ------- [ |-------- GND 2.2 uF
2 AVEE Connect a capacitor (Max. 10V): AVEE-------- N — GND 2.2 uF
3 C11P/M Connect a capacitor (Max. 10V):  C11P ------- | |-------- C11M 1.0 uF
4 C12P/M Connect a capacitor (Max. 10V):  C12P ------- N C12M 1.0 uF
5 C21P/M Connect a capacitor (Max. 10V):  C21P-------- N C21M 1.0 uF
6 VCL Connect a capacitor (Max. 10V):  VCL---------- | |- GND 2.2 uF
7 C31P/M Connect a capacitor (Max. 10V):  C31P-------- N C31M 1.0 uF
8 VCI (option) |Connect a capacitor (Max. 10V):  VCl------- N GND 2.2 uF
9 C31P Connect a capacitor (Max. 10V):  C31P-------- | |-------- Dickson 1.0 uF
10 DIODE  |Connect a Schottky diode: AVEE P> | Dickson VF <04V gg\zlomA, VR
11 DIODE  |Connect a Schottky diode: Dickson ------P |- VGL VF < 0'4\>’ gg\zlomA’ VR
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6.6.3: Power On / off sequence with external Dickson mode:

Configuration

YL _N H_ AVEE

CA1P
el e —
EN_PWR | |
[ L= M -

AYDD —— S

GND GHD
AWEE \ /

GND GHD
oL [ N e

Note : please notice the power on sequence of VCL , it must enable after AVEE , please contact with us for correct NT50198 part number .
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6.6.4: Paralleling two device circuit:

An increase in converter output current capability with a reduction in output resistance can be obtained by
paralleling two devices. The output current capability is approximately equal to double for AVDD and AVEE. A single
shared output capacitor is sufficient for proper operation but each device does require its own pump capacitor. Note

that the output ripple frequency will be complex since the oscillators are not synchronized.

NT50198
VGl AVDD
EN_PWR o = s
Charge
e Pump
Controller AVE E
= 1
Charge T
Pump
PSYNG
GND
NT50198
: AVDD
AVDD
Charge
—> Pump
Controller AVE E
—>
AVEE
Charge
Pump

GND 5

<TDFN 12pin application circuit>

2012/08/22 24 Version 0.05

With respect to the information represented in this document, NOVATEK makes no warranty, expressed or implied, including the warranties of merchantability, fitness for a
particular purpose, and non-infringement, nor assumes any legal liability or responsibility for the accuracy, completeness or usefulness of any such information.



C NevATEK NT50198

NT50198

VCl AVDD
EN_PWR on I ’
Charge
| Pump
Controller AVEE
EN_VCL . 1 avee L ”
Charge $
Pump
VCL
4
VCL y
Charge
PSYNC Pump
GND
NT50198
: AVDD
VDD
CAharge
—>] Pump
Controller AVEE
n = Avee
Charge
Pump
VCL
VCL
Charge
GND %
<TDFN 16pin application circuit>
<QFN 16pin application circuit>
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6.6.5: External component of Paralleling two device circuit:

Number Pad Name Connection Typical Value
1 AVDD Connect a capacitor (Max. 10V):  AVDD ------- e GND 2.2 uF
2 AVEE Connect a capacitor (Max. 10V):  AVEE-------- [ [-------- GND 2.2 uF
C11P/M . .

3 for First IC Connect a capacitor (Max. 10V):  C11P ------- I C11M 1.0 uF
C12PM . )

4 for First IC Connect a capacitor (Max. 10V):  C12P ------- I ci12Mm 1.0 uF
C21PM : .

5 for First IC Connect a capacitor (Max. 10V):  C21P-------- e C21M 1.0uF

6 VClI (option) |Connect a capacitor (Max. 10V): ~ VCl-------- [ — GND 2:2.UF
C11PM . )

7 for Second IC Connect a capacitor (Max. 10V):  C11P ------- | |---v===- C11M 1.0 uF
C12PM : .

8 for Second IC Connect a capacitor (Max. 10V):  C12P - | [ C12Mm 1.0 uF
C21P/M . .

9 for Second IC Connect a capacitor (Max-10V):+ \C21P-------- [ C21M 1.0 uF

<12pin external component table>

Number Pad Name Connection Typical Value
1 AVDD Connect a capacitor (Max. 10V).. {AVDD ------ = GND 2.2uF
2 AVEE Connect-a capacitor (Max. 10V): = AVEE=----- [ GND 292 UF
C11PM ] _

3 for First IC Connect a capagcitor(Max-10V): | C11P - [ C11M 1.0 uF
C12P/M ] _

4 for First IC Connecta capacitor (Max-10V): C12P ------- | |------- C12M 1.0 uF
C21P/M . _

5 for First IC Connect a capacitor (Max. 10V):  C21P-------- [ — C21M 1.0uF

6 VCL Connect a capacitor (Max. 10V):  VCL---------- | |-------- GND 22uF
C31P/M ] _

7 for First IC Connect a capacitor (Max. 10V):  C31P-------- [ — C31M 1.0uF

8 VCl (option) [Connect a capacitor (Max. 10V): VGl ] — GND 2.2uF
C11P/M ] _

9 for Second IC Connect a capacitor (Max. 10V):  C11P - e C11M 1.0uF
C12P/M ] _

10 for Second IC Connect a capacitor (Max. 10V):  C12P ------- | |--==mnn- C12M 1.0uF
C21P/M ] _

11 for Second IC. Connect a capacitor (Max. 10V):  C21P-------- [ C21M 1.0 uF
C31P/M ] _

12 for Second IC Connect a capacitor (Max. 10V):  C31P-------- [ — C31M 1.0 UF

<16pin external component table>
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7. Package Information :

7.1 TDFN-12 pins package

[ El -
Bl
SEATING PLANE

M —-—--
12 —‘

BIN 1 CORNER — -

— a1

— = (a3)

TOP_VIEW
J
[ ]eee]ClA[R]
| PIN 1 1D SYMBOL | MIN NOM MAX
| TOTAL THICKNESS A 0.4 0.45 0.5
12 | L STAND OFF Al 0 0.035 0.05
MCLD THICKNESS A2 — 0.3 —
:] [ [: L/F THICKNESS A3 0.152 REF
b 0.15 0.2 0.25
! HEAD WIOTH b1 0 ";5 0125 | 0.175
| /2 - > .0 1 : - 0.17
- BODY SIZE - -
| pu E 2.4 BSC
S S S E— LEAD PITCH e 0.4 BSC
[#]ece[C]A[ }.L f X J 0.4 0.5 0.6
:: | '_I,:"_ - FF size K 1.7 8 1.9
| r 12%61 LEAD LENGTH L 0.2 0.25 0.3
:j | E _ ! [F[ddd@][C[A[E PACKAGE EDGE TOLERANCE aag 0.1
MOLD FLATNESS bbb 0.1
| [ 12 COPLANARITY cee 0.08
! i i I,: v EXPOSED PAD OFFSET eee 0.1
i f
N PPV EXPOSED DIE
ATTACH PAD
BOTTOM VIEW
VIEW M-
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4.00 z0.10 - - - = 2.00 +0.05

@ 1.50 +0.10
4,00 +0.10 - e

¢ 1.75 £0.10

D O 0|0 -

0 +0.30 3.50 +0.05
-0.10 ‘

\
\
\
\
\
\\

—@ 0.50 +0.05

7.2 TDFN-16 pins package

Vi

(o]
| I% SEATING FPLAME
| M
I

FIN 1 CORMER /

N
I

I

]

Y |
%

b — (a3)

-l—l,!\-l-

TOP WIEW
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EIERERE
PIN 1 1.0
| SYMBOL | MIN NOM MAX
T = -
— | TOTAL THICKNESS A 0.4 0.45 0.5
16 —T —\I E: ! 16X b1 ETaND OFF Al 0o 0035 0.05
\‘< rddd@ MOLD THICKNESS A2 —— 0.3 ———
ol [/ | /F THICKMESS A3 0.152 REF
| f - b 013 0.18 0.23
C [ e b1 0.06 0.1 016
booy SIzE X 8] 1.5 BSC
b =
" il +a— - - Y E 3.2 B5C
-] = LEAD FITCH e 0.4 BSC
cee|C|A|B
& C 53— :rl—— o X J 0.4 0.5 0.6
E= sIZE : -
Y K 2B 27 2.8
N ] LEAD LENGTH L 0.2 0.25 0.3
I r CLS I PACKAGE EDGE TOLERAMCE aad 0.1
o S [ [ddd@[clalB] OLD FLATNESS bbb 0.1
1 SOPLAMARITY ccc 0.08
| — b = LEAD OFFSET dad 0.1
N "—‘ ' Ay EXPOSED PAD OFFSET eee 0.1
16X L -| - |
‘— EXPOSED DIE
ATTACH PAD
BOTTOM VIEW
MEW M—M
4.00 +0.10 - - —— —~— 2.00 +0.05
@ 1.50 +0.10
4.00 +0.10 -— —
% 1.75 #0.10
YO OO —
a.00 +0.30 3.50 +0.05
° -0.10 &
o o] o] [q |©
\
\
\
\
— @ 1.00 +0.25
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7.3 QFN-16 pins package

77 Tobb|C —
SEATING PLANE
M ——
—‘ SYMBOL | MIN NOM
[ | TOTAL THICKNESS A 0.7 0.75
Il | STAND OFF a1 0 0.035
—H MOLD THICKNESS A2 R 0.55
] L/F THICKNES AZ 0.203 REF
J | LEAD WIDTH b 0.2 0.25 0.3
! BODY SIZE X o 5 BSC
— E 3 BSC
T - —‘_‘P LEAD PITCH e 0.5 BSC
__7 | - X J 1.E,? 1.7 1.8
| Y K 1.6 1.7 1.8
i LFAD LENGTH L 0.35 0.45
L PACKAGE EDGE TOLERANCE aaa
1 | MOLD FLATNESS bbb
i | COPLANARITY ccc
J LEAD OFFSET ddd
M o—— - EXPOSED PAD OFFSET cee
[|=— a1
(A3)
-— AD —=—
—_
J
= B i . .

16
- A ‘ l— PIN 1 L.D.

- Em

e/2

N T
A

PIN 1 CORMER —/

UL L
]

alalls

16X L —f=—rf 16X b—] |J— ° EXPOSED DIE
b A EEOERE ATTACH PAD
) BOTTOM VIEW
TOP VIEW VIEW M—M
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8. Absolute Maximum Ratings :

Parameter Symbol Value Unit
Supply voltage VCI -0.3~6 \
Control signals output current
Output current TBD mA
( charge pump clock for fly caps )
Control signals voltage range
Logic input -0.3~6 \
(EN_PWR, EN_VCL, PSYNC)
Output voltage AVDD 0~6
Output control driver Output voltage AVEE 0~-6 v
Output voltage VCL 0~-3
9. Thermal Information :
Spec
Parameter Symbol Units
Min Typical Max
Operating junction-temperature Ty TBD - TBD T
Operating temperature range Top -40 - 85 T
Storage temperature.range Tsta -65 - 160 T
Lead soldering temperature ,
- - - 260 T
10 second
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10. Electrical Specifications :

Parameter Symbol Condition Spec Units
Min Typical Max
Input power supply
Supply voltage VCI - 25 4.8 Vv
Supply current I_VCI - 150 mA
Output Power Supply
Positive output voltage AVDD Input = 3V 6.0
Negative output voltage AVEE Input = 3V -6.0
Positive output current |_AVDD Input = 3V 30 mA
Negative output current |_AVEE Input = 3V 30 mA
Negative output current I_VCL Input = 3V 30 mA
Control Signal Voltage Level
Input high voltage ViH E 11 - VCI
Input low voltage Vi - 0 N 0.3
Output Power Supply
Output / Input Efficiency - %
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