RICHTEK

RT4801T

Dual Output LCD Bias for Smartphones and Tablets

General Description

The RT4801T is a highly integrated Boost and LDO
and inverting charge pump to generate positive and
negative output voltage. The output voltages can be
adjusted from °4V to °6V with 100mV steps by 1°C

Features

interface protocols. With its input voltage range of 2.5V
to 5.5V, the RT4801T is optimized for products

powered by single-cell

in the WL-CSP-15B 1.31x2.07 (BSC) package.

Ordering Information

RT4801T Ii

Note :

Package Type
WSC : WL-CSP-15B 1.31x2.07 (BSC)

Richtek products are :

o ROHS compliant and compatible with the current
requirements of IPC/JEDEC J-STD-020.

o Suitable for use in SnPb or Pb-free soldering processes.

batteries and symmetrical
output currents up to 150mA. The RT4801T is available

2.5V to 5.5V Supply Voltage Range

Up to 90% Efficiency with Small Magnetics
Support Up to 150mA Output Current

Low 1mA Shutdown Current

Internal Soft-start Function

Short Circuit Protection Function
Over-Voltage Protection Function
Over-Current Protection Function
Over-Temperature Protection Function
Elastic Positive and Negative Voltage On/Off
Control by ENP/ENN

. Voltage Output from 4V to 6V per 0.1V

Low Input Noise and EMI
Output with Programmable Fast Discharge when
IC Shutdown

. Adjustable Output Voltage by 1°C Compatible

Interface

. Available in the 15-Ball WL-CSP Package

Applications
. TFT-LCD Smartphones
. TFT-LCD Tablets

General Dual Power Supply Applications

Simplified Application Circuit

RT4801T "
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RT4801T

RICHTEK

Pin Configuration

Marking Information

(TOP VIEW) 7U : Product Code
W : Date Code
ENN |{AL} (a2} {A3} CF2
.. VON °
ENP |{B1} {B2} {B3}| PGND
.. SeL
VIN :;01,) :;cz,) :;csl) CF1
LXP |{b1} {D2} {D3}| BST
. GND
PGND :::El:',- :::Ezf,- :::E3:',- VOP
T BST T

WL-CSP-15B 1.31x2.07 (BSC)

Functional Pin Description

Pin No. Pin Name Pin Function

Al ENN Enable control input for VON.
A2 VON Negative terminal output.
A3 CF2 Negative charge pump flying capacitor pin.
B1 ENP Enable control input for VOP.
B2 SCL Clock of I2C.

B3, E1 PGND Power ground.
C1 VIN Power input.
c2 SDA Data of I2C.
C3 CF1 Negative charge pump flying capacitor pin.
D1 LXP Switching node of boost converter.
D2 GND Ground. The_exposed pad'ml'Jst pe soldered to a large PCB and connected to

GND for maximum power dissipation.

D3, E2 BST Output voltage of boost converter.

E3 VOP Positive terminal output.
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RICHTEK

RT4801T

Function Block Diagram
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Operation

The RT4801T is a highly integrated Boost, LDO and
inverting charge pump to generate positive and
negative output voltages for LCD panel bias or
consumer products. It can support input voltage range
from 2.5V to 5.5V and the output current up to 150mA.
Both positive and negative voltages can be
programmed by a MCU through the dedicated 1°C

interface. The RT4801T provides Over-Temperature
Protection (OTP) and Short Circuit Protection (SCP)
mechanisms to prevent the device from damage with
abnormal operations. When the EN voltage is logic low
for more than 375ns, the IC will be shut down with low
input supply current less than 1nA.
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RICHTEK

Absolute Maximum Ratings (Note 1)

- VIN, BST, VOP, ENP, ENN, CF1, LXP, SCL and SDA

. LXP (< 100ns)

- VON and CF2

Power Dissipation, Pp @ Ta = 25°C

WL-CSP-15B 1.31x2.07 (BSC)

Package Thermal Resistance (Note 2)

WL-CSP-15B 1.31x2.07 (BSC), qia

Lead Temperature (Soldering, 10 sec.)

. Junction Temperature

. Storage Temperature Range

ESD Susceptibility (Note 3)
HBM (Human Body Model)

Recommended Operating Conditions (Note 4)

Supply Input Voltage

. Ambient Temperature Range

., Junction Temperature Range

Electrical Characteristics
(ViNn = 3.7V, Cin= Cop = Cr1 =4.7nF, CgsT = Coni1= Conz = 10nF, L1 =2.2nmH, Ta= 25°C, unless otherwise specified.)

-0.3Vto 7V
-2.4V 10 10.7V
-7V to 0.3V

2.00W

49.8°C/W
260 C

150 C

-65 Cto150 C

2kv

2.5V 10 5.5V
40Cto85C
40Ctol125C

Parameter Symbol Test Conditions | Min | Typ | Max | Unit
Power Supply
Input Voltage Range VIN 25 - 55 \Y,
Under Voltage Lockout Vuvio H | VIN Rising - - 2.5 v
Threshold Voltage Vuvio L ViN Falling - - 23
Over-Temperature Protection | ToTp (Note 5) -- 140 -- °C
3;//Setr(;'rl'§;15perature Protection Tore HysT | (Note 5) _ 15 _ oC
Shutdown Current ISHDN ENP = ENN = 0V - - 1 mA
Boost Converter
Boost Voltage Range VBsT 4.15 - 6.2 \%
Peak Current Limit locp - 1.3 - A
Boost Switching Frequency fosc p 0.8 1 1.2 MHz
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RT4801T

Parameter ‘ Symbol Test Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
LDO
Positive Output Voltage Range | Vop 4 6 \%
Positive Output Voltage Setting
Range Vop_seT per step 100 mV
Positive Output Voltage o
Accuracy Vop_acc 1 1 %
Positive Output Current
Capability lop_mAx - ~ | 150 | mA

VBsT = 5.4V, Vop = 5.4V,

Dropout Voltage VoP_DROP lop = 100mMA -- -- 150 mV
Line Regulation DVLINE_ OP | VIN=2.5105.5V, lop=40mA -- -- mV
Load Regulation DVioap_op | Dlop = 80mA - 3 - %IA
Fast Discharge Resistance Rpisp -- 70 -- W
Negative Charge Pump
Negative Output Voltage Von 4 _ -6 Vv
Range
Negative Output Voltage B B
Setting Range VON_SET per step 100 mV
Negative Output Voltage i B 0
Accuracy Von_ace 1 1 %
Negative Output Current
Capability lon_max 150 | mA
Negative Charge Pump
Switching Frequency fosc N 0.8 1 1.2 | MHz
Line Regulation DVLINE_.ON | VIN=2.51t0 5.5V, lon = 40mA - 10 - mvV
Load Regulation DVLoap on | Dion = 80mA - 6 - %/A
Fast Discharge Resistance RpisN -- 20 -- W
Logic Input (ENP, ENN, SCL, SDA)
Input Threshold Logic-High | VIH VIN=2.5V to 5.5V 1.2 -- -- v
Voltage Logic-Low | VL VN =2.5V to 5.5V - - 0.4
ENP, ENN Pull-down
Resistance REN N 200 N kw
SDA, SCL Sink Current v Vspa, VscL= 3V -- 0.5 -- mA
SDA, SCL Logic | Low-Level |VscL L - - 0.4 y
Input Voltage High-Level |VscL H 1.2 -- --
SCL Clock Frequency foLk - - 400 kHz
Output Fall Time tFL2couUT - - 250 ns
Bus Free Time Between i 13 B B e
Stop/Start BUF ’

Copyright © 2019 Richtek Technology Corporation. All rights reserved. RICHTEK is a registered trademark of Richtek Technology Corporation.

DS4801T-00 December 2019

www.richtek.com

5



RT4801T RICHTEK

Parameter Symbol Test Conditions Min Typ Max | Unit
Hold Time Start Condition tHD,STA 0.6 -- -- ns
Setup Time for Start Condition | tsu,sTA 0.6 -- -- ns
SCL Low Time tLow 1.3 -- -- ns
SCL High Time tHIGH 0.6 -- -- ns
Data Setup Time tsu,DAT 100 -- -- ns
Data Hold Time tHD,DAT 0 -- 900 ns
Setup Time for Stop Condition |tsu,sto 0.6 -- -- ns

Note 1. Stresses beyond those listed underi Abs ol ut e Maxi mum RatingsO may cause per me
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.

Note 2. qia 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.

Note 3. Devices are ESD sensitive. Handling precaution recommended.
Note 4. The device is not guaranteed to function outside its operating conditions.
Note 5. Tortp, ToTp_HysT are guaranteed by design.
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RICHTEK
Typical Application Circuit

RT4801T

L1
2.2eH
N
o RT4801T LXP D1
25V 10 5\25 T |UN vop|E3 1 o Vop
T 47¢F T Sor no,  AVioev
— L+ oP
B1 =
ENP A2, Von
Al v —LConi L Cony* ° Wio-6v
ENN T 10eF T 10eF ZRon
BsT|R3.E2 = = ol
o— B2l5q CasT -
T 10eF
| o—— C2spa crfes =
=50
7€
CF2 A3
PGND GND
B3, E1 D2
*: (1) Rop and Ron should be paralleled with Vop and Voy if output continuous
discharge is required when channel is powered off.
(2) Conz is suggest to be paralleled with Con1 to get better performance when
output 150mA application.
Table 1. Component List of Evaluation Board
Reference Qty Part Number Description Package Supplier
CiN, Cop, CF1 1 GRM188R61C475KAAJ 4.7nF/16V/IX5R 0603 Murata
CasT, Con1, Conz 1 GRM188R61C106KAAL 10n/16V/X5R 0603 Murata
L1 1 1269AS-H-2R2N=P2 2.2mH/130mwW 2.5x2.0x 1.0mm Toko
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I2C Interface

\ / / \
Spa VHMIN) ><
ViL(MAX) / \ N
tsu,DAT tHD,DAT tsu,sTo tBUF
’ ttow i thigH o ) T i
scL VIHMIN) / :
VIL(MAX) /
«—> —>i i
tHD,STA tF
P
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RICHTEK RT4801T

12C Command

Slave Address
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0=LSB
1 1 1 0 0 1 1 RW

Write Command

(a) Write single byte of data to Register

Slave Address Register Address Data From Master
|Start| 1 | 1 | 1 | 0 | 0 | 1 | 1 | 0 |§g‘{<e|R7|R6|R5|R4|R3|R2|R1|Ro|§g‘f|D7|D6|D5|D4|D3|D2|D1|Do|§[é‘:§|3top|
(b) Write multiple bytes of data to Registers
Slave Address Register Address nip nyy, Data From Master
|Start| 1 | 1 | 1 | 0 | 0 | 1 | 1 | 0 |iléVKe|R7|R6|R5|R4|R3|R2|R1|RO|§%VK8|D7|D6|D5|D4|D3|D2|D1|D0|i{é\’Ke
(n + 1), Data From Master Last Data From Master
|D7|D6|D5|D4|D3|DZ|D1|DO|5A'5C“Qe ----------- |D7|DG|D5|D4|D3|Dz|D1|Do|SA'aC‘(§|Stop|
Read Command
(a) Read single byte of data from Register
Slave Address Register Address
|Start| 1 | 1 | 1 | 0 | 0 | 1 | 1 | 0 i{%"Ke|D7|D6|D5|D4|D3|D2|D1|DO Slave
Slave Address Data From Master
S|t [2[2]ofofx]s ] [Fa¢]pr[os]os|o4]os]oz] o1 oo {EE]stop)
(b) Read multiple bytes of data from Registers
Slave Address Register Address
|Start| 1 | 1 | 1 | 0 | 0 | 1 | 1 | 0 ilger|D7|D6|D5|D4|D3|D2|D1|DO Slave
Slave Address nyy Data From Master Last Data From Master
|Ze]a]a]s]ofo]a]1]1][5ae[o7]ps|ps|pa|ps[p2]p1]po[Master]........ 07|06 |05 D4 | D3| D2 | D1 | DO [MaSte! 10|
Start : Start command ACK : Acknowledge = L active
R7 to RO : Register Address. D7 to DO : Write data when WRITE command or read
VOP : Register address = 0X00h data when READ command
VON : Register address = 0X01h Stop : Stop command

DISP : Register address = 0x03h
DISN : Register address = 0x03h
APPS : Register address = 0x03h
R/W : Read active (R/W = H) or Write active (R/W = L)
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RICHTEK

Registers Map

Table 2. VOP Voltage Selection

Name iggfetsesr DATA | Bit7 Bit6 Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | VOP(V)
VOP 00h 00h | Reserved | Reserved | Reserved 0 0 0 0 0 4
VOP 00h 01h | Reserved | Reserved | Reserved 0 0 0 0 1 4.1
VOP 00h 02h | Reserved | Reserved | Reserved 0 0 0 1 0 4.2
VOP 00h 03h | Reserved | Reserved | Reserved 0 0 0 1 1 4.3
VOP 00h 04h | Reserved | Reserved | Reserved 0 0 1 0 0 4.4
VOP 00h 05h | Reserved | Reserved | Reserved 0 0 1 0 1 4.5
VOP 00h 06h | Reserved | Reserved | Reserved 0 0 1 1 0 4.6
VOP 00h 07h | Reserved | Reserved | Reserved 0 0 1 1 1 4.7
VOP 00h 08h | Reserved | Reserved | Reserved 0 1 0 0 0 4.8
VOP 00h 09h | Reserved | Reserved | Reserved 0 1 0 0 1 4.9
VOP 00h OAh | Reserved | Reserved | Reserved 0 1 0 1 0 5
VOP 00h 0OBh | Reserved | Reserved | Reserved 0 1 0 1 1 5.1
VOP 00h 0Ch | Reserved | Reserved | Reserved 0 1 1 0 0 5.2
VOP 00h ODh | Reserved | Reserved | Reserved 0 1 1 0 1 5.3
VOP 00h OEh | Reserved | Reserved | Reserved 0 1 1 1 0 5.4
VOP 00h OFh | Reserved | Reserved | Reserved 0 1 1 1 1 55
VOP 00h 10h | Reserved | Reserved | Reserved 1 0 0 0 0 5.6
VOP 00h 11h | Reserved | Reserved | Reserved 1 0 0 0 1 5.7
VOP 00h 12h | Reserved | Reserved | Reserved 1 0 0 1 0 5.8
VOP 00h 13h | Reserved | Reserved | Reserved 1 0 0 1 1 5.9
VOP 00h 14h | Reserved | Reserved | Reserved 1 0 1 0 0 6
Table 3. VON Voltage Selection
Name isgfefsr DATA |  Bit7 Bit6 Bit5 Bit4 | Bit3 | Bit2 | Bitl | Bit0 | VON(V)
VON 01lh 00h | Reserved | Reserved | Reserved 0 0 0 0 0 -4
VON 01lh 01h | Reserved | Reserved | Reserved 0 0 0 0 1 -4.1
VON 01lh 02h | Reserved | Reserved | Reserved 0 0 0 1 0 -4.2
VON 01lh 03h | Reserved | Reserved | Reserved 0 0 0 1 1 -4.3
VON 01lh 04h | Reserved | Reserved | Reserved 0 0 1 0 0 -4.4
VON 01lh 05h | Reserved | Reserved | Reserved 0 0 1 0 1 -4.5
VON 01lh 06h | Reserved | Reserved | Reserved 0 0 1 1 0 -4.6
VON 01lh 07h | Reserved | Reserved | Reserved 0 0 1 1 1 -4.7
VON 01lh 08h | Reserved | Reserved | Reserved 0 1 0 0 0 -4.8
VON 01lh 09h | Reserved | Reserved | Reserved 0 1 0 0 1 -4.9
VON 01lh OAh | Reserved | Reserved | Reserved 0 1 0 1 0 -5
VON 01lh 0Bh | Reserved | Reserved | Reserved 0 1 0 1 1 -5.1
VON 01lh 0Ch | Reserved | Reserved | Reserved 0 1 1 0 0 -5.2
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RICHTEK

RT4801T

Name | REIISM paTa | Bit7 Bit6 Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | VON(V)
Address

VON 01h 0ODh | Reserved | Reserved | Reserved 0 1 1 0 1 -5.3

VON 01h OEh | Reserved | Reserved | Reserved 0 1 1 1 0 -5.4

VON 01h OFh | Reserved | Reserved | Reserved 0 1 1 1 1 -5.5

VON 01lh 10h | Reserved | Reserved | Reserved 1 0 0 0 0 -5.6

VON 01h 11h | Reserved | Reserved | Reserved 1 0 0 0 1 -5.7

VON 01lh 12h | Reserved | Reserved | Reserved 1 0 0 1 0 -5.8

VON 01h 13h | Reserved | Reserved | Reserved 1 0 0 1 1 -5.9

VON 01lh 14h | Reserved | Reserved | Reserved 1 0 1 0 0 -6

Table 4. VOP Active Discharge

Name | €IS paTal  Bit7 | Bite | Bits Bit4 Bit3 Bit2 |Bita| Bito| _. VOP
Address Discharge

DISP 03h 00h | Reserved| APPS| Reserved| Reserved| Reserved| Reserved| O | DISN W/O

DISP 03h 02h | Reserved| APPS| Reserved| Reserved| Reserved| Reserved DISN W

Table 5. VON Active Discharge

Name| R€9ISte I baTal  Bit7 | Bit6 | BitS Bit4 Bit3 Bit2 | Bit1 |Bito| _. YON
Address Discharge

DISN 03h 00h | Reserved| APPS| Reserved| Reserved| Reserved| Reserved | DISP | 0O W/O

DISN 03h 01h | Reserved| APPS | Reserved | Reserved| Reserved| Reserved | DISP W

Table 6. Application

Name | REIIS®M I bara |l itz | Bite | Bits Bit4 Bit3 Bit2 Bitl | Bit0 | Application
Address

APPS 03h 00h Reserved Reserved | Reserved | Reserved | Reserved | DISP | DISN Tablet

APPS 03h 40h | Reserved Reserved | Reserved | Reserved | Reserved | DISP | DISN | Smartphone

The Reserved bits are ignored when written and return either 0 or 1 when read.

Factory Default Register Value

Name Register Address DATA
VOP 00h 0Ah
VON 01lh O0Ah
DISP 03h 43h
DISN 03h 43h
APPS 03h 43h
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RICHTEK

Typical Operating Characteristics

Efficiency vs. Output Current

Vop Vs. Output Current

100 5.02
90 7%
80 ViN=4.5V 5.01
~ 10 { ViN=3.7V
S| ]
< 60 ViN=2.9V _] S 5.00
% 50 Y VN =4.5V
Q o _
':E’ 0 = 499 ViN=37V |
L V|N =2.9v
30 |
20 4.98 |
10 .
Vop =5V, Von =- 5V Vop =5V
0 L 4.97 L
0 0.02 0.04 0.06 0.08 0 0.01 0.02 003 004 005 006 0.07 0.08
Output Current (A) Output Current (A)
Von Vs. Output Current Vop Vs. Input Voltage
-4.97 5.02
-4.98 501
— -4.99 p<~>¢ﬁd 500
S VAN S lop = 0A
4 O(; _
o \ //\ % lop =40mA
> 500 S 499 _
W‘\/\/ lop = 80mA
V|N =45V |
501 .y =37V 4.98 |
VN = 2.9V
'NI 9 | Von =-5V Vop =5V
5.02 . 497 :
0 001 002 003 004 005 006 007 0.08 25 3 35 4 45 5 55
Output Current (A) Input Voltage (V)
Von VS. Input Voltage Shutdown Current vs. Temperature
-4.97 0.20 T T /
018 L VIN=3.7V,EN=0V /
-4.98 () 0.16
AND VAN N /
— 499 K /] AV ; 0.12 /
z / N © 0.10
O ©
> -5.00 — 0.08 /
=}
lON =80mA \ - 0.06 /
-5.01 lon = 40mA g » 0.04
lon = 0A 0.02
N | Von = - 5V
-5.02 ! 0.00
25 3 35 4 45 5 5.5 40 -20 0 20 40 60 80 100
Input Voltage (V) Temperature (°C)
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RICHTEK RT4801T

Quiescent Current vs. Temperature Input Voltage vs. Temperature

1.2 2.30

1.1 2.28
< 2.26 —
% 1.0 /-—\ S 224 UVLO Rising
c
o 09 4 g 222
5 — | IS
O os8 S 220
|5 — | 2 218
8 o7 3~
] £ 216
'S 06 i
8 214 UVLO Falling

0.5 2‘12

ViN=3.7V
0.4 ' 2.10
40 -20 0 20 40 60 80 100 -40 20 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
Vop Ripple Voltage Vop Ripple Voltage
Vop Vop
(10mV/Div) (10mV/Div)
ViN =3.7V, Vgp =5V, Igp = OMA ViN =37V, Vop =5V, Igp = 20mA |
Time (1ms/Div) Time (1ms/Div)
Vop Ripple Voltage Vop Ripple Voltage
VOP itttk dtinitoset bt AT T —
(10mV/Div) | (10mV/Div)

V|N = 37V, VOP = 5V, IOP =40mA V|N = 37V, VOP = 5V, IOP =80mA

Time (1ms/Div) Time (1ms/Div)
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Von Ripple Voltage

Von
(20mV/Div)

Vin = 3.7V, Vo = 5V, Igny = 0mA |

Time (1ms/Div)

Von Ripple Voltage

Von / / ‘r
2omviDiv) | [

1

V|N = 37V, VON = 5V, ION =40mA

Time (10ns/Div)

Load Transient

VOP o
(50mV/Div) |

ViN = 2.9V, Vop =5V, Von=-5V, |
TR = TF = 10”5, IOPN =5m to 35mA \

V, il et et | 4 y
(50m(\)/,;lDiv) i / / / / Ulaiseis '/'} / / / f / ‘/‘// ff /

0P LW

| J
i |} L L
(20mA/Div) \\-\\Mw\-\\ug

Time (100ns/Div)

Von Ripple Voltage

=il

Vin = 3.7V, Vo = 5V, loy = 20mA

Time (10ns/Div)

Von Ripple Voltage

Von |,
(20mV/Div) ";‘\" i1
V|N = 37V, VON =5V, ION =80mA
Time (10ns/Div)
Load Transient
VOP Loy AP v wRivn s o ”
50mV/Div | RS Sy S 1
( ) ViN = 2.9V, Vop =5V, Voy=-5V, |
Tr=Tg=10ns, Igpy = 10m to 70mA |
Von i L [ 1 *‘m;‘i
(50mV/Div) | LTIy
lop | ‘ oy
(50MA/Div) [k \\W\hw:

Time (100ns/Div)
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Load Transient

VOP 3.'-:. R
(50mV/Div) |

R SRV, VTP :,—,..,.‘_,\__,, =
g ey irlessnemsinerntons Al

ViN = 3.7V, Vop 5V, Von=-5V, |
Tgr = Tg = 10ns, Igpy = 5m to 35mA

Von ¢/
(50mV/Div) ||
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¥ ] .
(20mA/Div) Helsisls? T

Time (100ns/Div)

Load Transient

Vop RS
(50mv/Div) |

VinN=4.5V, Vop=5V, Vo =-5Y,
TR =Tg=10ns, Igpy = 5mto 35mMA

(50r\r/1?/7Div) /,/ // fj / /

WWMW by

(20mA/D|v) -.\M.u.v \L\.&.\.k.\.\.x.\..

Time (100ns/Div)

Line Transient

Vi =2.9V 10 3.4V, Vop=5V, |
Vo = -5V, Igpy = SMA

' ViN

| f \ o

(50mV/D|V) NNV S L prn -t RN ey e . v
Vin ok
(1V/Div)

Von ‘% Iv“‘ nlkﬁ W Ui
(50mV/D|v)

Time (500ns/Div)

Load Transient

Vop
(50mV/Div)

V|N = 37V, VOP = 5V, VON =- 5V, |
Tr =Tg=10ns, Igpy = 10m to 70mA

VoN fr}”l /"1 f/’ﬁ//./}/!i,wmﬂ’"fm‘ﬁrfsf ’1, W J / /f‘fj/i

{

A
Time (100ns/Div)

Load Transient

Vop
(50mV/Div)

VN =4.5V,Vop=5Y, VON =- 5V
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Von I)},)/[;/'{f m ;
(50mV/Div) ! ‘

lop
(50mA/Div)

Time (100ns/Div)

Line Transient

V|N =3.7V to 42V, VOP = 5\/,
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Vop E 2k ot
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Vin
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Von %{(‘,“,"‘“&

(50mV/Div)

Time (500ns/Div)
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Line Transient

V|N =2.9V to 34V, VOP: 5V,
VON =- 5V, IOPN =40mA ]

Vor B il i b ]
(50mV/Div) |
Vi b
(1V/Div) |

Von
(50mV/Div) |
Time (500ns/Div)
Line Transient

; Viy = 2.9V 10 3.4V, Vop =5V, |

VON =-5V, IOPN = 80mA

SV

_“ 1

Vop | |

(50mV/Div) Py : : s

ViN ke ! ]

(AV/Div) | !

(50mV/Div) | : ! ;

Time (500ns/Div)

Power On
ENP | : |
(5VIDiv) 1 d
(5V/Div) Vop |
L {;;,J’_'“ |

(5V/Div) | N/ON

ViN =37V, Vop=5V, Vo= -5V,
No Load, ENP/ENN On simultaneously |

Time (1ms/Div)

Line Transient

Viy=3.7V 10 4.2V, Vop=5V, |
Von = -5V, lopy = 40mA |

, i | «

Vop
(50mV/Div)
ViN ok
(1VIDiv) |

Von
(50mV/Div)

Time (500ms/Div)

Line Transient

VlN =3.7Vto 42V, Vop= 5V,
VON =- 5V, IOPN = 80mA

Vor Rl b i i d i g i
(50mV/Div) | i !

Vin b |

(1V/Div) |

(50mV/Div) | !

Time (500ms/Div)

Power Off

ENP
(5V/D|v) ===

ENN ﬂ

(5V/D|v)

Y/
(sVIDiv) 2

Viy =3.7V, Vop =5V, Vo =-5V, |
| : No Load, ENP/ENN Off simultaneously |
IN S :

(200mAlD|v) e

Time (1ms/Div)
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Power On
ENP - B, DS S Speee g
(5V/Div) |
ENN |
(5V/Div) e O ]
T ———
Von
Vin = 3.7V, Vgp =5V, Vg = -5V,
No Load, ENP prior ENN On
IN il ‘
(200mA/Div) il ;

Time (1ms/Div)

ENP
(5VIDiv)

ENN
(5V/Div)

(5V/Div)

IN
(200mA/Div)

Power Off

VN = 3.7V, Vop =5V, Vo =-5V,
No Load, ENP prior ENN Off

Time (1ms/Div)
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