1 AR GLF1401 / GLF1403
\ S 6 A Dual Channel Programmable Slew Rate Power Switch
Product Specification
DESCRIPTION FEATURES
The GLF1401 / GLF1403 is a dual channel < InputVoltage Range: 0.6 Vto 5.5V
integrated load switch with the VariRise™ o \g,s Voltage Range: 2.5V to 5.5V

technology which provides the programmable slew
rate of variable output voltage rising times.

Each channel of the GLF1401 / GLF1403 operates
independently over an input range from 0.6 V to
5.5 V and supports 6 A maximum continuous
output current per channel. The GLF1401 /
GLF1403 feature supports some of the lowest Ron,
quiescent currents (lo) and shutdown currents (lsp)
in the industry. Low Ron reduces conduction
losses, while low Ilq and Isp solutions help
designers to improve system efficiency.

The SR input pin allows the user to add an external
capacitor to set the slew rate of the switch output
voltage to a specific value for a given output
capacitance. It limits inrush currents during turn-on,
helping to minimize voltage drop.

APPLICATIONS

* Notebook and Computing Devices
« Communication / Network System
« Storage Devices

APPLICATION DIAGRAM

* 6 A Continuous Output Current Per Channel
* Low Ron: 19 mQ Typ. at Vin=Veas =5V
* Low Quiescent Current, lq ias
* 15 A Typ. at Vintor2 = Veias =5V, Single
Channel
e 18 UA Typ. at Vinig2 = Veias = 5V, Both
Channel
* Low Shutdown Current of VIN, Isp vin
e 8nATyp.atVin=5.5V, Per Channel
¢ Programmable VOUT Rising Time
* Output Discharge Switch When Disabled
* Reverse Current Blocking Protection When
Disabled
e Thermal Shutdown Protection
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Figure 1. Functional Block Diagram
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GLF1401 / GLF1403
GLF 6 A Dual-Channel Programmable Slew Rate Switch

INTEGRATED POWER

DEVICE ORDERING INFORMATION

Part N Top Ron (Typ) Output Vour Rise Time, tr EN
U T 235 Mark at 5 Vi Discharge (Typ) at 5 Vin Activity

GLF1401-D3G7 HD 19 mQ 200 Q 1.97 ms High

GLF1403-D3G7 EG 19 mQ 200 Q 1ms High

FUNCTIONAL BLOCK DIAGRAM

76 VOuT1

VIN1
EN1 i
% g
SR1| — -
VBIAS -y o |onD
SR2 Y =
—ﬁ Sﬁ.ﬁ@eg
EN2 i .
VIN2
PIN CONFIGURATION PIN DEFINITION
Pin No. Name Description
1,2 VIN1 Switch 1 input.
VIN1 :|_|1 /70 147, vourt VOUTT ﬂﬂ— 1E VINT s N ACtiYe high signal to enable switch 1
VIN) lsLJvourr  vourt [l 2 vint xEN 1S recommentied t? \b/e; same as
ENT [— 23 : 1 12C _| SRt SR1 |12 3] ent Biagggl N0 more than ower
VBIAS ___‘J4 :Th:;?al : 11"_: GND GND :lﬂ Th:;?a\ 4E VBIAS 4 VBIAS Supply VO|tage fOI’ IC
EN2 [— 25 : 10_ _| sR2 srz2 [ 1o s en2 Active high signal to enable switch 2
VIN2 :|—|6 : | 9|_|: VOUT2 VOUT2 i 9 GE VIN2 5 EN2 Ven is recommended to be same as
vie L 71— sl ] vour2 voure 8 7 VINZ Veias or no more than 1V lower
TOP VIEW BOTTOM VIEW 6,7 VIN2 Switch 2 input.
8,9 VOUT2 Switch 2 output
Figure 2. 2 mm x 3 mm DFN-14L 10 SR2 Switch 2 slew rate control, connect
external capacitor
1 GND Ground
12 SR1 Switch 1 slew (ate control, connect
external capacitor
13, 14 VOUT1 Switch 1 output
Thermal | 10 4 GND
pad

Rev.0.1 Mar 2024 Copyright © 2024 GLF Integrated Power. All Rights Reserved. Page 2
www.glfipower.com



GLF1401 / GLF1403
GLF 6 A Dual-Channel Programmable Slew Rate Switch

INTEGRATED POWER

ABSOLUTE MAXIMUM RATINGS

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be operable above
the recommended operating conditions and extended exposure to stresses above the recommended operating conditions may
affect device reliability. The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. Unit
Vin Vour. | e oh Pin to GND 0.3 6 Vv
VEen, Veias
lout Maximum Continuous Switch Current 6 A
Tste Storage Junction Temperature -65 150 °C
Ty Operating Temperature Range 150 °C
B,c Thermal Resistance, Junction to Case (Bottom) 10 °C/IW
B.a Thermal Resistance, Junction to Ambient 51 °C/IW
. N Human Body Model, JESD22-A114
ESD Electrostatic Discharge Capability - kV
Charged Device Model, JESD22-C101 2

RECOMMENDED OPERATING CONDITIONS

Symbol |Parameter Min. Max. Unit
Vin Supply Voltage 0.6 5.5 \%
Veias Bias Voltage 25 5.5 \%
Ta Ambient Operating Temperature -40 +85 °C
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GLF1401 / GLF1403
GLF 6 A Dual-Channel Programmable Slew Rate Switch

INTEGRATED POWER

ELECTRICAL CHARACTERISTICS (Per Channel)
Vin=0.6V1t05.5V, Veas =5V, Ta =25 °C. Unless otherwise noted

Symbol Parameter | Conditions | Min. | Typ. | Max. | unit
Basic Operation
ViNi2 = VEn12=VBIAs =5V 18 o4
. lout1,2= 0 mA, Both Channels
lo_sias | Veias Quiescent Current A
ViNt2 = Ven1=Veias =5V, Vena=0V 15 20
lout1,2= 0 mA, Single Channel
Veias Shutdown Current B _
Isp_pias Both Channels Ven12=0V, Vour1,2=0V 1 2 WA
Vini2=5.5V, Ven1g2=Vin2,1=0 V, Vour =0V 8 30
Vini2= 3.3V, Venig2=Vin2,1=0 V, Vout =0V 5
Isp_vint2 | ViNn Shutdown Current nA
Vini2= 1.8V, Ven1a2=Ving,1=0 V, Vour =0 V 4
Vint2= 0.6 V, Ven1a2=Vinz,1=0 V, Vour = 0 V 3
Ta=25 °C 19 25
Vin=5.0V, lour=200 mA
Ta=85 °C® 26
. Ta=25 °C 19 24
Ron On-Resistance Vin=3.3V, lour= 200 mA mQ
Ta=85 °C® 25
Vin=1.8V, lout=200mA |Ta=25 °C 19 24
Vin=0.6 V, loutr =200 mA Ta=25 °C 18 24
Rbsc Output Discharge Resistance ) |Vin =Veas=5V,Ven=0V 200 Q
| & Veias=2.5V 1.3
ViH EN Input Logic High Voltage
Veias= 5.5V 2.1 v
, Veias= 2.5V 0.7
Vi EN Input Logic Low Voltage
Veias=5.5V 14
) GLF1401 1.5 MA
lent,2 EN Pin Leakage
GLF1403 30 nA
TSD Thermal Shutdown 30 °C Hysteresis 140 °C
Switching Characteristics @ ©®
ton Turn-On Time 700
torF Turn-Off Time GLF1401 2.3
tr Vour Rise Time Vin=0.6V, Ven=Vaias = 5 V 340
tr Vout Fall Time Rout=10 Q, Cour= 0.1 uF, Csr=1 nF 5
taon Turn-On Delay 360
ton Turn-On Time 2370
torr Turn-Off Time GLF1401 2.3
e |Vour Rise Time Vin = Ven=Veins = 5 V 1970 Hs
tr Vour Fall Time Rour=10 Q, Cour=0.1 pF, Csk=1nF 2
tdon Turn-On Delay 400
ton Turn-On Time 1796
torr Turn-Off Time GLF1401 2.3
tr Vour Rise Time Vin = Ven = Veias =3.3 V 1397
tr Vour Fall Time Rour=10 Q, Cour= 0.1 yF, Csr=1 nF 16
taon Turn-On Delay 399
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GLF1401 / GLF1403
GLF 6 A Dual-Channel Programmable Slew Rate Switch

INTEGRATED POWER

ton Turn-On Time 469
torr Turn-Off Time GLF1403 24
tr Vout Rise Time ViNn=0.6V, Ven=Veas =5V 221
tr Vour Fall Time Rour=10 Q, Cour= 0.1 pF, Csr=1nF 1.8
taon Turn-On Delay 248
ton Turn-On Time 1265
torr Turn-Off Time GLF1403 2.4
tr Vour Rise Time Vin = Ven=Veis =5V 1002 us
tr Vour Fall Time Rour=10 Q, Cour= 0.1 uF, Csr=1nF 1.9
taon Turn-On Delay 263
ton Turn-On Time 1035
torF Turn-Off Time GLF1403 2.3
tr Vout Rise Time Vin = Ven = Veins = 3.3V 774
tr Vour Fall Time Rour=10 Q, Cour= 0.1 uF, Csr=1nF 1.6
taon Turn-On Delay 261

Notes: 1. Output discharge path is enabled during off.
2. ton = taon + trR , torF = taorr + tr.
3. By design; characterized, not production tested.

VEn
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90%/ 90%

Vour i
10% 10%

<
ton i€ i torr
< i

A\ 4
A
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<>«
4 '«

&
» <4

tdoN tR tdOFF tF

Figure 3. Timing Diagram
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GLF1401 / GLF1403
GLF 6 A Dual-Channel Programmable Slew Rate Switch

INTEGRATED POWER

TYPICAL PERFORMANCE CHARACTERISTICS (Per Single Channel)
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Figure 4. On-Resistance vs. Supply Voltage Figure 5. On-Resistance vs. Temperature
Veias= 5V, lout= 200 mA Veias= 5V, lout= 200 mA
40 40
g 35 / < 35
= E
g — g
g 25 85°C g 25
o (3]
E 20 E 20 85°C, "]
2 __——-—_-5;’// 2" o I—
310 310 — a0d] — |
2] 7]
< <
o 5 o 5
0 0
25 3.0 35 40 45 50 55 25 30 35 40 45 50 55
VBIAS, SUPPLY VOLTAGE (V) VBIAS, SUPPLY VOLTAGE (V)
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Figure 8. Veias Shutdown Current (Both Channel) Figure 9. Output Discharge Resistance vs. Temperature

Vini=Vin2=0 V, Ven1=Ven =0 V, Vour=Open
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GLF1401 / GLF1403
GLF 6 A Dual-Channel Programmable Slew Rate Switch

INTEGRATED POWER

VEN1 [2V/div] | ‘ 1 : © VEN1 [2V/div]

: / VOUT2 [200mV/div] - : b : :
| VEN2 [2V/div] : ; i : 1 : ; ; ; L : : © VEN2 [2Vidiv] _
: ¢ ] : : : i ‘ : ‘ M"""-w-—-......._ . VOUT2 [200mV/div]

200 psidiv : : I : © 1 psidiv

Figure 10. Turn-On Response, GLF1401 Figure 11. Turn-Off Response, GLF1401
Vin=0.6 V, Ven=Vaias=5 V, Cn=Cout= 0.1 puF, Csr=1 nF, R.=10 Q Vin=0.6 V, Ven=Vaias=5 V, Cin=Cout= 0.1 uF, Csr=1 nF, R.=10 Q

i " : : : ; : : : o

VEN1 [2V/div]

\ : VEN2 [2V/div]

VOUT2 [2V/div]

- VEN2 [2V/div]

VOUTZ [2V/div]:

: i : : . Amsidiv. ﬁ : : ; 1 psidiv
Figure 12. Turn-On Response, GLF1401 Figure 13. Turn-Off Response, GLF1401
ViN=Ven=Vgias=5 V, Cin=Cout= 0.1 uF, Csr=1 nF, R.=10 Q ViN=Ven=VBias=5 V, Cin=Cout= 0.1 pF, Csr=1 nF, R.=10 Q

: «
| VEN1 [2V/div] : i : VEN1 [2V/div] ]
; ; o . o — : N
| VEN2 [2V/div] : : - : ] ’ - ‘ . : : g : VEN2 [2V/div]
VOUT2[2V/div] g VOUT2 [2V/div]
400 psldiv -
ps/div

Figure 14. Turn-On Response, GLF1401 Figure 15. Turn-Off Response, GLF1401
ViIN=Ven=VBias=3.3 V, Cin=Cout=0.1 uF, Csr=1 nF, Ri=10 Q ViNn=Ven=VBias=3.3 V, Cn=Cout=0.1 pF, Csr=1 nF, R.=10 Q

|
oVIdi ' d ] : : : : ] : : I : : .
VEN1 [2V/div] ] : : : 1 : . VEN1 [2V/div]
R R ST 7 "

© VOUT2 [200mV/div] g : : . I : . : :
: : : ] . L ' : © VEN2 [2V/div]
: : : j l ‘ ; : : \--.4,_ : © VOUT2 [200mV/div] ]

© 200 psidiv | : : ; : : T : : " 1 psidiv

VEN2 [2V/div]

Figure 16. Turn-On Response, GLF1403 Figure 17. Turn-Off Response, GLF1403
Vin=0.6 V, Ven=VBias=5 V, Cin=Cour= 0.1 uF, Csr=1 nF, R.=10 Q Vin=0.6 V, Ven=Veias=5 V, Cin=Cout= 0.1 puF, Csr=1 nF, R.=10 Q
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GLF

INTEGRATED POWER

GLF1401 / GLF1403

6 A Dual-Channel Programmable Slew Rate Switch

VEN1 [2V/div]
s St e e

VEN1 [2V/div]

s o

VEN2 [2V/div]

g
© 'VOUT2 [2V/div]

1400 ps/div

™

VEN2 [2V/div]

VOUT2 [2V/div]

- 1 pshdiv

Figure 18. Turn-On Response, GLF1403

ViN=Ven=VBias=5 V, Cin=Cout= 0.1 pF, Csr=1 nF, R.=10 Q

Figure 19. Turn-Off Response, GLF1403
ViN=Ven=VBias=5 V, Cin=Cout= 0.1 pF, Csr=1 nF, R.:=10 Q

VENA1 [2V/div] = | VEN1 [2V/div]
Pt
VEN2 [2V/div] - - L ; : h - VEN21{2V/div] -
-1 - VOUTF2[2V/div] L ‘\““k . :
: ; : : “M_____ : VOUT2 [2V/div]
400 psidiv : 1 ps/div
Figure 21. Turn-Off Response, GLF1403

Figure 20. Turn-On Response, GLF1403

ViIN=Ven=VBias=3.3 V, Cin=Cout=0.1 uF, Csr=1 nF, R.=10 Q ViNn=Ven=Vgias=3.3 V, Cn=Cout=0.1 pF, Csr=1 nF, R.=10 Q

APPLICATION INFORMATION

The GLF1401 / GLF1403 is a 6 A fully integrated load switch with the VariRise™ programmable slew rate control to
limit the inrush current during turn on. Each device is capable of operating over a wide input range which from 0.6 V
to 5.5 V with very low on-resistance to reduce conduction loss. At off state, these devices consume very low leakage

current to avoid unwanted standby current and save limited input power supply.

Programmable Slew Rate of Output Voltage

An external capacitor between the SR and GND pin sets the output voltage slew rate of each channel individually.
The SR pin is not recommended to be open. The table 1 and table 2 can also be used to choose Csr value quickly.

Input Voltage, Vin
Csr (pF) Ven=Veias =5V, Coutr=0.1uF,Cn=1uF,RL.=10Q, TA=25°C
5V 3.3V 1.8V 15V 1.2V 1.05V 0.6V
0 265 214 157 138 113 100 71

220 597 450 297 260 207 192 120

470 870 613 448 390 298 300 173
1000 1970 1378 860 755 571 540 340
2200 3386 2538 1579 1358 1045 1022 580
4700 8477 5994 3587 2986 2234 2240 1234
10000 15130 11200 6994 5845 4343 4167 2498

Table 1. GLF1401 Vour Rise Time (us) vs. Csr

T ——
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GLF1401 / GLF1403
GLF 6 A Dual-Channel Programmable Slew Rate Switch

INTEGRATED POWER

Input Voltage, Vin
Csr (pF) Ven=Veias =5V, Cour = 0.1 pF, Cin =1 uF, RL=10Q, Ta= 25 °C

5V 33V 1.8V 1.5V 1.2V 1.05V 06V

0 158 140 97 96 83 71 54

220 371 304 194 175 149 132 91
470 554 446 274 237 215 185 128
1000 1002 809 480 429 395 340 221
2200 2262 1762 1074 922 818 683 457
4700 4291 3395 2013 1743 1538 1324 846
10000 9495 7317 4402 3628 3296 2789 1840

Table 2. GLF1403 Vour Rise Time (us) vs. Csr

Input and Output Capacitor

A minimum 0.1 pF input capacitor is recommended to be placed close to the Vin pin to reduce the voltage drop on
the input power rail caused by transient inrush current at start-up. A higher input capacitor value can be used to
further attenuate the input voltage drop. Also, a minimum 0.1 yF output capacitor is recommended to minimize
voltage undershoot on the output pin during the transition when the switch is turned off. Undershoot can be caused
by parasitic inductance from board traces or intentional load inductances. If load inductances do exist, use of an
output capacitor can improve output voltage stability and system reliability. The Cour capacitor should be placed
close to the VOUT and GND pins.

EN pin

The GLF1401 / GLF1403 can be activated by EN pin high. Note that the EN pin of the GLF1401 has an internal pull-
down resistor that maintains a reliable status without EN signal applied from an external controller. The EN pin of the
GLF 1403 doesn't have this resistor. Ven is recommended to be same as Veias or no more than 1 V lower to keep a

low VBIAS quiescent current (lq_gias).

Output Discharge Function

When the EN signal of the GLF1401 / GLF1403 turns into an off state, the N-channel switch turns on to discharge an
output capacitor quickly.

Board Layout

All traces should be as short as possible to minimize parasitic inductance effect. Wide traces for VIN, VOUT and
GND reduce parasitic effects at dynamic operations and improve thermal performance at high load current. Thermal
vias under the exposed thermal pad of the GLF1401 / GLF1403 enhances power dissipation along with a ground

plane.
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GLF1401 / GLF1403
GLF 6 A Dual-Channel Programmable Slew Rate Switch

INTEGRATED POWER

PACKAGE OUTLINE

D D2 "
= - Nd y
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| J —JU P ul=E
| ! | |
|
T e - = —ht-—8)
% i s
Q | l IR (AN
Nz | f e _JlL»?2 L
PIN 1(Laser Mark) EXPOSED THERMAL
PAD ZONE
1 |
° <
MILLIMETER Recommended Footprint
SYMBOL =N [ NOM | MAX o
A | 070|075 | 080 Fﬂ' 1 i
A1 0.01 | 0.02 | 0.05 060 || | —
b 0.13 | 0.18 | 0.23 P | |
c 0.15 | 0.20 | 0.25 — o
0.20 = = - -
D | 295|300 | 305 *—ﬁ Bt ok

D2 | 245 | 250 | 255 4 e
e 0.40BSC
Nd 2.40BSC B4 ==

E 1.95 | 2.00 | 2.05 | |

E2 0.85 | 0.90 | 0.95 =TT _'Jir'_'
L 0.25 | 0.30 | 0.35 . 1.30 I
L1 0.06 | 0.1 | 0.16 ’ 1.97 ‘
h 0.20REF
T ——
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GLF1401 / GLF1403
GLF 6 A Dual-Channel Programmable Slew Rate Switch
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TAPE AND REEL INFORMATION

REEL DIMENSIONS QUADRANT ASSIGNMENTS PIN 1 ORIENTATION TAPE
(,/ OO0 000 G ,/74/ —Sprocket hole
Reel “\\ // N
Diameter L \ B
Y Q1 Q2 Q1 Q2 \\ I:‘L )
A Q3 Q4 Q3 |Q4 s
J \\ User Direction of Feed
—— / |
1t Reel Width (W1) h
PO P2 Q)Q Ko
R 4 S
O O OO F o ik
[}
SR T

*“.-‘30
Ao | %y
; | S
A-A
Device Package | Pins | SPQ Ree'(gl';’;‘ete’ Wi?:’he:m A0 | Bo | ko | P | W | Pint
GLF1401-D3G7 | DFN2x3 | 14 | 3000 178 8.6 23 | 33 | 095 | 4| 8 | at
GLF1403-D3G7 | DFN2x3 | 14 | 3000 178 8.6 23 | 33 | 095 | 4| 8 | at

Remark:

AO: Dimension designed to accommodate the component width

BO: Dimension designed to accommodate the component length
CO: Dimension designed to accommodate the component thickness
W: Overall width of the carrier tape

P:  Pitch between successive cavity centers
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GLF1401 / GLF1403
GLF 6 A Dual-Channel Programmable Slew Rate Switch

INTEGRATED POWER

SPECIFICATION DEFINITIONS

Do_cI:_ument Meaning Product Status
ype
This is a target specification intended to support exploration and
discussion of critical needs for a proposed or target device. Spec limits
Target including typical, minimum, and maximum values are desired, or target, Design /
Specification limits. GLF reserves the right to change limits at any time without warning Development
or notification. A target specification in no way guarantees future
production of the device in question.
This is a draft version of a product specification. The specification is still
Preliminar under internal review and subject to change. GLF reserves the right to
minary change the specification at any time without warning or notification. A Qualification
Specification e e X
preliminary specification in no way guarantees future production of the
device in question.
Product This document represents the anticipated production performance .
o L ) Production
Specification | characteristics of the device.

DISCLAIMERS

Information in this document is believed to be accurate and reliable, however GLF assumes no liability for errors or
omissions. Device performance may be impacted by testing methods and application use cases. Users are
responsible to independently evaluate the applicability, usability, and suitability of GLF devices in their application.
In no case will GLF be liable for incidental, indirect, or consequential damages associated with the use, mis-use, or
sale of its product. Customers are wholly responsible to assure GLF devices meet their system level and end
product requirements. GLF retains the right to change the information provided in this data sheet without notice.
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