S/IERGY

SA21803A

Single Channel, Smart High-Side Power Switch

General Description

The SA21803A is a 50mQ smart high-side power
switch with single channel, mainly providing overload
protection and signal diagnostics. The power switch is
an N-channel vertical power MOSFET with charge
pump.

The package type of SA21803A is TSOP14E
with exposed pads. The main purpose of SA21803A
is to drive lamps up to P21W 24V and LEDs in the
tough automotive environment.

Appllcatlons

Suitable for Resistive, Inductive and Capacitive
Loads

e Replaces Electromechanical Relays, Fuses
and Discrete Circuits

e  Most Suitable for Loads with High Inrush
Current, Such as Lamps

e  Suitable for 12V and 24V Truck and
Transportation System

Features
e AEC-Q100/ Q104 Qualified for Automotive
Applications

One Channel Device

Very Low Shutdown Current

3.3V and 5V Compatible Logic Inputs

Logic Ground Independent from Load Ground

Very Low Power DMOS Leakage Current in

OFF State

Diagnostic Functions

Proportional Load Current Sense

Open Load in OFF State

Short Circuit to Battery and Ground

Over Temperature

Stable Diagnostic Signal During Short

Circuit

Enhanced kius Dependency with

Temperature and Load Current

e  Protection Functions

<~ Stable Behavior during Under Voltage

<~ Reverse Polarity Protection with External
Components

<> Secure Load Turn-off during Logic Ground
Disconnect with External Components

<> Over Temperature Protection with Latch

<>

<>

<>

R

Overvoltage Protection with External
Components

Voltage Dependent Current Limitation
Enhanced Short Circuit Operation

Typical Applications
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Figure.1 Schematic Diagram
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Ordering Information

Pinout (top view)

o
Ordering NC[ T |2 el 14 | T INC
Part Number Package Type Top Mark : :
TSOP14E NC[ T 2 13| T Ine
SA21803AHTP RoHS Compliant and Halogen FDHXyZ : H
Free GND[_J |3 12| T Jout
Device code: FDH N[ T Jl4at vs i TJour
x=year code, y=week code, z= lot number code i i
DEN[ ] |5 10| T Jour
sCT 6| to|TInc
el T 7 8| T Inc

Pin Number Symbol Pin Description
Cooling Tab VS Voltage Supply; Battery voltage.
L 21371?1 S NC Not Connected; No internal connection to the chip.
3 GND Ground; Ground connection.
Input Channel; Input signal for channel activation. If not used, connected with a
4 IN 15kQ resistor either to the GND pin or to the module ground.
Diagnostic Enable; Digital signal to enable/disable the diagnosis of the device. If not
5 DEN used, connected with a 15kQ resistor either to the GND pin or to the module ground.
Sense; Current sense. If not used, connected with a 15kQ resistor either to the GND
6 IS pin or to the module ground.
Output; Protected high side power output channel. All output pins must be
10.11. 12 oUT connected together on the PCB. AI.I pins of t.he output are ihternally connect.ed
T together. PCB traces have to be designed to withstand the maximum current which
can flow.

DS_SA21803A Rev1.0
© 2023 Silergy Corp.

Silergy Corp. Confidential- Prepared for Customer Use Only 2
All Rights Reserved.




S

S/IERGY

SA21803A

Block Diagram
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Figure2. Block Diagram

Current and Voltage Conventions

Figure3 shows all terms used in this data sheet, with associated convention for positive values.

lvs
Vs
S v
IN DS
v lour
DEN ouT[ }+——
IS
G|u|D VOUT
lIGND
v \4
Figure3. Voltage and Current Definition
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Absolute Maximum Ratings
Parameter (Notel) Min Max Unit
VS -0.3 48
VS Supply Voltage for Load Dump Protection (Vswp) is Setup without the DUT 65
Connected to the Generator per ISO 7637-1.)
VS Supply Voltage for Short Circuit Protection 36 Vv
VS Reverse Polarity Voltage(t< 2min, Ta=25°C, R.=212Q, Reno=150Q) -28
IN, DEN, IS -0.3 Vs
Voltage at Power Transistor (Vps) 65
Permanent Short Circuit IN Pin toggles (Vs=28V) 100k | cycles
IN, DEN Input Current -2 2 mA
IS Input Current -25 50
Load Current lLimy
GND Pin Current -20 20 mA
GND Pin Current (t<2min) -200 20
Maximum Energy Dissipation Single Pulse (Vs=28V, I.=4.5A, T;=125°C) 38 mJ
Lead Temperature (Soldering, 10 sec.) 260
Junction Temperature, Operating -40 150 °C
Storage Temperature -65 150
Thermal Information
Parameter (Note2) Typ Unit
8,4 Junction-to-ambient Thermal Resistance 19 SCIW
Bic_@otTom) Junction-to-case Thermal Resistance (Bottom) 2
Po Power Dissipation Ty=85°C 2.11 W
ESD Susceptibility
Parameter [ Min [ Max | unit
HBM (Human Body Mode)
HBM (all pins) -2 +2 KV
HBM (OUT pin vs. GND and Vs connected) -4 +4
CDM (Charged Device Mode)
CDM (all pins) -500 +500 Vv
CDM (corner pins) -750 +750
Recommended Operating Conditions
Parameter Min Max Unit
VS 8 36
IN, DEN 0 Vs Y,
IS -0.3 Vs—(Vs-Vis(RANGE))
Operating Junction Temperature -40 125 °C
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Electrical Characteristics

(Vs=8V to 36V, Ts=-40°C to +125°C, unless otherwise specified. The values are guaranteed by test, design or
statistical correlation. Typical values are given at Vs=28V, T;=25°C)

Parameter Symbol Test Conditions Min | Typ | Max [ Unit
Functional Range
Nominal Operating
Voltage VNom 8 28 36 \
Extended Operating Vin=4.5V, R.=12Q, Vbs<0.5V (Note
Voltage Vs(op) 3) 5 48 Y,
Minimum Functional Vin=4.5V, R.=12Q, From lout=0A
Supply Voltage Veio to Vps<0.5V 38 | 43 | 5 v
Under Voltage VIN=4.5V, Voen=0V, RL=12Q,
Shutdown Vswy From Vos<1V to lour=0A 8 35 | 4l |V
Under Voltage
Shutdown Hysteresis Vs(v)_ ks 850 mv
Operating Current Vin=5.5V, Vpen=5.5V, Device in
Channel Active lono_1 Rosion), Vs=36V 25 4 mA
Shutdown Current for _ _ .
Whole Device with Iscor) vemBY, vour OV, floating, 5 | uA
Load (Ambient) DEN 9. 1=
Maximum Shutdown _ _ .
Current for Whole Is(oFF)_125 xs_sggét\i/ﬁ UT}OYl’ZVS":Cfloatmg’ 2 15 MA
Device with Load PEN 9 =
Shutdown Current for _ _ .
Whole Device with Is(oFF_DEN) xs-szesg/ ;Sxou'r—OV, Vin floating, 03 |09 | 15 | mA
Load, Diagnostic Active DENTS.
Power Stage
ON-state Resistance Rps(on)_125 IL=lls=1A, Vin=4.5V, T;=125°C 50 60 70 mQ
ON-state Resistance Rps(on) 25 T,=25°C 38 mQ
Nominal Load Current IL(noMm) Ta=85°C, T3<125°C (Note 3) 4.5 A
Output Voltage Drop
Limitation at Small VDs(NL) IL.=ILo=50mA 10 22 mV
Load Currents
Drain to Source
Clamping Voltage Vbs(az) Ibs=20mA 65 72 81 \%
Vosnazy=[Vs-Vour]
Output Leakage . o
Curf’em, T ssg°c lL(oFF) Vi floating, Vour=0V, T,<85°C 005 | 05 | pA
Output Leakage . o
Cur?ent, TJ:125°C IL(oFF)_125 VN floating, Vour=0V, Ty=125°C 2 10 MA

0, 0,
\S/'Se"" Rate 30% 10 70% | 4\ /oy RL=12Q, Vs=28V 03 | 08 | 14 |wps
0, 0,

\S/'Se"" Rate 70% 10 30% |\ //qjtope RL=12Q, Vs=28V 03 | 08 | 14 |wps
Slew Rate Matching _ _
qV/dton-dV/dtorr AdV/dt RL=12Q, Vs=28V -0.15 0 0.15 | Vl/us
Turn-On Time to _ _
Vour=90% Vs ton RL=12Q, Vs=28V 20 100 150 VIS
Turn-Off Time to _ _
Vour=10% Vs torr RL=12Q, Vs=28V 20 100 150 VIS
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Parameter Symbol Test Conditions Min Typ Max | Unit
Turn-On/Off Matehing | ., RL=120, Vs=28V 50 | 0 | 50 | ps
torr-ton
Turn-On Time to _ _
Vour=10% Vs toN_delay RL=12Q, Vs=28V 30 70 MS
Turn-Off Time to _ _
Vour=90% Vs toFF_delay RL=12Q), Vs=28V 30 70 MS
. RL=12Q, Voutr=90% Vs, Vs=36V
Switch ON Energy Eon (Note 3) 0.6 mJ
. R.=12Q, Vour=10% Vs, Vs=36V
Switch OFF Energy Eorr (Note 3) 0.7 mJ
Loss of Ground
Output Leakage
Current | All pins are disconnected except 0.1 mA
While GND OUT(GND) VS and OUT, Vs=48V (Note 3) '
Disconnected
Reverse Polarity
Drain Source Diode
Voltage During Reverse | Vbsrev) IL.=-2A, T,=125°C 200 610 700 mV
Polarity
Overvoltage
Overvoltage Protection | Vsaz) Isov=5mA 65 | 72 | 81 \
Overload Condition
Load Current Limitation | lssc) Vps=5V (Note 3) 38 47 56 A
Load Current Limitation | lL2s(sc) Vps=42V (Note 3) 22 A
Dynamic Temperature
Increase While AT ysw) 60 K
Switching
Thermal Shutdown o
Temperature Taysc) 150 170 190 C
Thermal Shutdown
Hysteresis ATisc) (Note 3) 20 K
Load Condition Threshold for Diagnostic
Open Load Detection _ _
Threshold in OFF State Vs-VoL(oFF) Vin=0V, Vpen=4.5V 4 6 \
Open Load Detection _ _ _
Threshold in ON State ILcon) ViNn=Vpen=4.5V, lison=25pA 10 65 mA
Sense Pin
IS Pin Leakage Current
When Sense Is lis_pis) ViN=4.5V, Voen=0V, IL=1L4=4A 1 MA
Disabled
Sense Signal Vin=0V, Vour=Vs>10V, Vpen=4.5V,
Saturation Voltage Vs-Vis (Rance) lis=6mA 1 3.5 M
Sense Signal Maximum N _
Current in Fault lis(FAuLT) xls_\fz_&.)o\)/’ Vour=Vs>10V, 6 15 40 mA
Condition DENTZ-
Sense Pin Maximum ls=5mA, Vin=Voen=0V, Measure
Voltage Visaz) Vs-Vis 65 72 81 Vv
Current Sense Ratio Signal in the Nominal Area, Stable Load Current Condition
Current Sense Ratio Vin=4.5V, Vpen=4.5V, T;=-40°C, o o
lLo=50mA KiLiso T,=125°C -50% 1600 | 70%
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Parameter Symbol Test Conditions Min Typ Max | Unit
Current Sense Ratio Vin=4.5V, Voen=4.5V, Ts=-40°C, oro o
1L1=0 5A KiLis1 T,=125°C 25% 1500 | 25%
Current Sense Ratio Vin=4.5V, Voen=4.5V, Ts=-40°C, o o
lLa=1A Kiuis2 T)=125°C -12% 1500 12%
Current Sense Ratio Vin=4.5V, Voen=4.5V, Ts=-40°C, 00 o
ILa=2A KiLis3 T)=125°C 9% 1500 9%
Current Sense Ratio Vin=4.5V, Voen=4.5V, Ts=-40°C, o o
lLa=AA KiLis4 T)=125°C -8% 1500 8%
kiuis Derating with
Current and Akiuis kiLisz versus Kivis2 -5 0 5 %
Temperature
Diagnostic Timing in Normal Condition
Current Sense Settling
Time to kius Function Vin= Voen=0V to 4.5V, Vs=28V,
Stable After Positive tsis(oN) Ris=1.2kQ, Csense<100pF, 150 uS
Input Slope on Both IN [L=lis=1A
and DEN
Current Sense Settling Vin=4.5V, Voen=0V to 4.5V,
Time with Load Current ¢ Ris=1.2kQ. C <100DE 10 s
Stable and Transition of | 'SCON-PEV I '_SI A SENSE PF H
the DEN L3
Current Sense Settling
Time to lis Stable After ¢ Vin=4.5V, Voen=4.5V, Ris=1.2kQ, 20 s
Positive Input Slope on | =%t Csense<100pF, IL.=l2=1A to I.5=2A H
Current Load
Diagnostic Timing in Open Load Condition
%‘:r':r:[g fse;‘tsa%iig'r'”g ViN=0V, Voen=0V to 4.5V,
Open Load Detection in tsIS(FAULT_OL_OFF) \F;IS:1.3K92,8C\:/SENSE<1OODF, 100 [V
OFF state ouT=VS=
C_urrent Sense Settling Vin=4.5V to 0V, Vpen=4.5V,
Time for Open Load _

o tsisFauLT oL_on_oFF) | Ris=1.2kQ, Csense<100pF, 200 V&
Detection in ON-OFF Vour=Vs=28V: (Note 3)
Transition oUT=VS=2OV,
Diagnostic Timing in Overload Condition
Current Sense Settling _ _ _
Time to lis Stable for tsis(FAULT) \é'N_VDEBiB%VéO\L} 51/243\'/8_(:\'(3:(6 Qé) 0 150 us
Overload Detection SENSE PF, Vbs=2aV,

Vin=Vpen=4.5V, Ris=1.2kQ
Current Sense Over ’ ’
Current Blanking Time tsis(oc_blank) Csense<100pF, Vbs=5V to OV 350 MS
(Note 3)

Diagnostic Disable Vin=4.5V, Vpen=4.5V to 0V,
Time DEN Transition to | tsiscorr) Ris=1.2kQ, Csense<100pF, 0 20 JS
lis<50% I./kiLis IL=I3=2A
IN Pins Characteristics
Low Level Input
Voltage Range ViNw) -0.3 0.8 Vv
High Level Input
Voltage Range Ving 2 6 v
Input Voltage
Hysteresis VIN(HYS) 250 mV
Low Level Input Current | Ing Vin=0.8V 1 10 25 MA
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Parameter Symbol Test Conditions Min Typ Max | Unit
High Level Input -
Current linH) Vin=5.5V 2 10 25 MA
DEN Pin
Low Level Input
Voltage Range VDEN(L) -0.3 0.8 \
High Level Input
Voltage Range Voen®) 2 6 v
Input Voltage
Hysteresis VIDEN(HYS) 250 mV
Low Level Input Current | Ipeng) Vpen=0.8V 1 10 25 MA
High Level Input -
Current IDEN(H) Vpen=5.5V 2 10 25 MA

Note 1: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the
device. These are stress ratings only, which do not imply functional operation of the device at these or any other
conditions beyond those indicated under Recommended Operating Conditions. Exposure to absolute-maximum-
rated conditions for extended periods may affect device reliability.

Note 2: 6sa is measured under the natural convection on a FR4 2s2p(with 600mm2 cooper) board with thermal via
of JEDEC51-3 thermal measurement standard. Please refer to Figure 4.

Note 3: This specification is guaranteed by design.
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Typical Performance Characteristics

Minimum Functional Supply Voltage vs. Temperature
(VIN:VDEN:4-5V)

Under Voltage Shutdown vs. Temperature
(Vin=Voen=4.5V)
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Temperature (°C)

Temperature (°C)

S/IERGY
Regulation vs. Temperature lisFauy VS. Temperature
(Vin=5.5V, CC Load=50mA) (Vs=Vour, Vin=0V, Vpen=5.5V)
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Vinny VS. Temperature Vinw Vs. Temperature
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IpeneH) VS. Temperature Ipeng VS. Temperature
(Vpen=5.5V, Null Load) (Voen=0.8V, Null Load)
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Loss of IC GND with Inductive Load

Loss of SYS GND with Inductive Load
(Vs=28V, Cys=Cour=Null, Z 0pp=14Q+6mH, (Vs=28V, Cys=Cour=Null, Z| 0ap=14Q+6mH,
Rpen=Rin=10kQ, REF: GND_SYS) Rpen=Rin=10kQ, REF: GND_SYS)
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Application Information

1. Thermal Resistance

1.1 PCB Set-Up

PCB top view
i 70um
]
0.3mm 2s2p.vsd
Figure 4 2s2p PCB Cross Section Figure 5 PCB Board Top View of 1s0p with 600 mm?2 Cooling Area
1.2 Thermal Impedance
100 ‘
o |
=8 > 2
=9 =
g 1 /
<z
N g — 282D
< 1 |
= 1s0p -Omm?
1s0p-300mm?
( 150p-600mm?
0.1 | | |
0.0001 0.001 0.01 0.1 1 10 100 1000
Time (s)

Figure 6 Typical Thermal Impedance. 2s2p set-up according to Figure 4
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Figure 7 Typical Thermal Resistance. PCB set-up 1s0p
2. Switch ON/OFF Characteristics
2.1 Switch ON/OFF Characteristics with Resistive Load

Applying a voltage higher than 2V to IN pin enables the power DMOS to switch ON with a dedicated slope, which is
optimized in terms of EMC emission. Figure 8 shows the typical timing when switching a resistive load.

LN

ViN_H \

Vin_L

VOUT
90% V. fonof e

e
dV/dtON/ torF_DELAY \dV/dtoFF
70% V.

30% V. / \

ton_DELA]
10% V, ' < tore M\

\j

Figure8. Switching a Resistive Load Timing
2.2 Switch ON/OFF Characteristics with Inductive Load

Inductive loads consist of inductance L and resistance R. When switching ON, the inductive load causes a slow
current ramp up. And when switching OFF due to the inductance, the current attempts to continue to flow in the
same direction which causes Vour to invert. In order to prevent chip damage due to excessive Vos, a voltage clamp
function is designed to clamp the negative output voltage at a certain value(Vs-Vbsaz). For detailed information,
please refer to Figure 9 and Figure 10.
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Figure.9 Current Path during Switch OFF with Inductive Load
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Figure.10 Waveforms during Switch OFF with Inductive Load (without D1)

However, the maximum value of inductive load is limited. Figure 11 shows the maximum allowable energy
dissipation at different load current.
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Figure 11.Maximum Energy Dissipation Single Pulse

During Vbs clamp, the power dissipation is large, to make system robust. A diode connect from GND_S to VOUT is
recommended.

3. Inverse Current Capability

In the case of VS drops with capacitive load and out short to VS, output voltage will be higher than supply voltage,
generating inverse current. If IN pin is on, the inverse current will flow through DMOS. If IN pin is off, the inverse
current will flow through the body diode of DMOS. During inverse current, no protection functions are provided.

4. Reverse Polarity Protection with External Components

The following Figure 12 shows the current path when a reverse polarity event occurs. Where Rsensg, Ris, Roen and
Rin are used to limit the current flowing to the logical Pin, the recommended value for Roen=Rin=Rsense=10kQ. The
current flowing through the parasitic diode is limited by the load. The path from GND to VS is blocked by the Zsnp
network, it is recommended to be a resistor in series to a diode.

During reverse polarity, no protection functions are available.

] &
Microcontroller —ﬁ 4 VSLH—"
protection diodes Visazy
RSENSE IS {
Roen DEN Vouo }_} Vbsrev)
3
R N LOGIC H L
T
-Vsrev)
OUTH
RIS L)
)
FAY ZDeso 1 GND
[] Load
g Zanp
1
Figure 12. Reverse Polarity Protection with External Components
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In the case of output with load and loss of system or chip ground, if the IN pin is on, the chip will turn off. When loss
of GND, the current will flow through of the DMOS, as shown in Figure 13. The path from GND to VS is blocked by
the Zeno network, it is recommended to be a resistor in series to a diode.

1

L=

VS

IS Zosiag)

Vi BAT

LOGIC g

|
m|n
o
m
=2
I#T
Ty

ouT

,J-,GND
R L

Zanp

/77 /J7 GND_S

Figure 13 Loss of Ground Protection with External Components

Loss GND

6. Loss of Battery Characteristics with Inductive Load

When a loss battery event occurs, the VS pin voltage follows the OUT pin voltage when VS is above UVLO. In the
case of VS is below UVLO, the Vbs can rise up to the VpscLavp as indicated on the Figure 14.

An external TVS diode (between VS and GND_S) is required to handle the energy and to provide a well-defined
path to the load current. The path from GND to VS is blocked by the Zeno network, it is recommended to be a
resistor in series to a diode.

Loss battery Virvs

A
L

'S

VDS

.
Vo Ve ,X, DEN

TFT
il

LOGIC

I
m|n

out ] ~Vrvs-Vosciave y
,J., GND |

Zono
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4 '
/77 /77 GND_S

R L
vouT

Figurel4. Current Path during Loss Of Battery With Inductive Load
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7. Under voltage Protection

The following Figure 15 shows the under voltage mechanism. Vs wuv) means the minimum voltage that the chip can
remain on, while Vs ©or) means the minimum voltage that the chip can switch normally. When Vs is below Vs v, the
chip turns off. When Vs is above Vs op), the chip turns on. However, the mechanism is not ensured when Vs is in
normal operating voltage range.

Vourt =
our Vs=Vour

Y

»
>

Vsuv) Vs(op) Vs
Figure 15. Under voltage Behavior

8. Over Load Protection

Under overload conditions, such as driving large capacitive loads, or short circuits to ground, the chip provides
current limit and over temperature protection mechanisms.

8.1 Current limit Protection

When an overload event occurs, the chip will limit the current flowing through the power FET to lsc) to ensure that
the instantaneous power of the power FET remains at a safe value.

During overload, the chip can work in the normal operating voltage range, and exceeding the normal operating
range may cause the chip to fail.

8.2 Over temperature Protection

The chip integrates absolute (T (sc)) and dynamic (Ts sw)) over temperature protection. Either over temperature
protection trigger will cause the chip to turn off to prevent over temperature damage. Figure 16 shows a sketch of
the situation. (Latching behavior) When the temperature of the DMOS becomes low enough, enable IN pin to restart
the chip.
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Figure 16. Over Temperature Protection
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9. Diagnostic Functions

The chip provides signal diagnostics via the IS pin. If DEN pin is disabled, IS pin becomes high impedance. If DEN
pin is enabled, current sense is achieved through the IS pin.

The function of the IS pin is to flow a current proportional to the load current under normal operating conditions. In
the case of overload, or over temperature and open load in OFF state, IS pin will flow out a fault current
(hsFauLm) )around 15mA.
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9.1 SENSE Signal in Different operation modes

Table 1 shows the status of the IS pin in different operation modes.

Table 1. Truth table

Sense Signal, Function of Operation Mode

Operation Mode Input level Channel X DEN | Output Level Diagnostic Output
Normal Operation Z 4
Short Circuit to GND ~GND 4
Over Temperature Z Z
Short Circuit to Vs OFF Vs lis(FAULT)

<
Open Load > xztgigl) fS(FAULT)
Inverse Current > Vs lis(rauLT)
Normal Operation H ~Vs hs=Il/kius
Current Limitation <Vs lis(FauULT)
Short Circuit to GND ~ GND lis(FauULT)
Over Temperature Tisw) Event ON ~ GND lis(FAULT)
Short Circuit to Vs Vs lis<I/KiLis
Open Load ~ Vg2 lis<lis(ov)
Inverse Current > Vs lis<liscov)
Underload ~Vsd liscoL)<hs<I/kius
Don’t Care Don’t care L Don’t care z

1) With additional pull-up resistor.

2) The output current has to be smaller than I ov).
3) The output current has to be higher than I o).

9.2 SENSE Signal in the Nominal

Current Range

IS pin needs to connect a pull-down resistor Ris to the GND_S to limit the current flowing through the pin,
recommended value for Ris =1.2kQ. Figure 17 shows timing during enabling and disabling of the sense.

90% of

torr

\4

4t2N>|
/

I_ static

N

ton
S

Ve

v

lis
A
t

90% of

SIS(ON)

tsis(oN_DEN)

Isc static

A

¢ tsis(oFF) !

taise)

A 4

Figure 17. Current Sense Settling / Disabling Timing
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9.3 SENSE Signal in open load
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If the chip is turned on, a small leakage current flows through the open load due to certain factors, such as humidity.
If the leakage current is less than o) and DEN pin is enabled, IS pin cannot provide sense current signal.

If the chip is turned off, an additional pull-up resistor (Rov) is recommended, and its resistance value needs to
consider the leakage current and open load threshold voltage VoLorr). To reduce the operation current of the system,
it is recommended to use open load resistor transistor. When open load in off diagnostic, the output voltage value
becomes Vs- VoLorr),IS pin will flow out LisEauLm). Figure 18 shows the timing during either open load in ON and OFF
condition when the DEN pin is high.

| Load is present Open Load |
VIN
Vour t
A +
7 \ Vs-VoL(oFF)
AY
Ros(on™L \\4— shutdown with load

\4

tsiS(FAULT_OL_ON_OFF) t

/

Figure 18. SENSE Signal in Open Load Timing

> %

tsis(Lc)

v

10.PCB Layout Guide

Good board layout practices must be used or instability can be induced because of ground loops and voltage drops,
and large PCB copper area can improve the thermal performance. The input and output capacitors MUST be directly
connected to the input, output and ground pins of the device using traces which have no other currents flowing
through them.

Below is the recommended PCB Layout diagram:

© Via
I Top layer [ Mid layerl
Mid layer2 [ Bottom layer

Figure 19. PCB Layout Suggestion
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11. Typical Application Recommendation

Figure 20 shows the typical application circuit.

Voltage Regulator VBAT
JouT VS [} l
Cvs
e T >
;l; 5.0SMDJ48CAS @
Ta
A Dual NPN/PNP
Vs
VBD Roen
10kQ
GPio[] [ 1DEN
R J }_}
IN H
10kQ H
M Pio[} 1IN Ro
ouT L
Tis L
SA21803A
Reo Cour
47kQ —T~ 100nF
G;&D :I: Zoap j|
Renp = =
27Q
D,
BAV21W
777
Figure 20. Application Diagram with SA21803AHTP
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TSOP14E Package Outline Drawing
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Recommended PCB Layout
Only for reference

All dimension in millimeter and exclude mold flash & metal burr.
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Taping & Reel Specification
1. Taping orientation

|-3.9f4. 1-| —1.45/1.55
d) d) ®/ o O O
[—6.50-6.70—
© o ° e
: (mn ] [ ] (mn )
N~ (= mm i um] (- ]
. o
0| | T |+ mm) (=n mm)
- o
T T || mm] (= -
(= c=Rhil== mm] (i mm
o am) J (ma am] o mm
l——7.90-8.10——

Feeding direction——
2. Carrier Tape & Reel specification for packages

Reel
Size

TSOP14E 16 8 13" 400 400 2500
3. Others: NA
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Revision History

The revision history provided is for informational purpose only and is believed to be accurate, however, not
warranted. Please make sure that you have the latest revision.

Date Revision Change
Dec.15, 2023 | Revision 1.0 Initial Release
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IMPORTANT NOTICE

1. Right to make changes. Silergy and its subsidiaries (hereafter Silergy) reserve the right to change any information
published in this document, including but not limited to circuitry, specification and/or product design, manufacturing or
descriptions, at any time and without notice. This document supersedes and replaces all information supplied prior to the
publication hereof. Buyers should obtain the latest relevant information before placing orders and should verify that such
information is current and complete. All semiconductor products are sold subject to Silergy’s standard terms and conditions of
sale.

2. Applications. Application examples that are described herein for any of these products are for illustrative purposes only.
Silergy makes no representation or warranty that such applications will be suitable for the specified use without further testing or
modification. Buyers are responsible for the design and operation of their applications and products using Silergy products.
Silergy or its subsidiaries assume no liability for any application assistance or designs of customer products. It is customer’s sole
responsibility to determine whether the Silergy product is suitable and fit for the customer’s applications and products planned.
To minimize the risks associated with customer’s products and applications, customer should provide adequate design and
operating safeguards. Customer represents and agrees that it has all the necessary expertise to create and implement
safeguards which anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood
of failures that might cause harm and take appropriate remedial actions. Silergy assumes no liability related to any default,
damage, costs or problem in the customer’s applications or products, or the application or use by customer’s third-party buyers.
Customer will fully indemnify Silergy, its subsidiaries, and their representatives against any damages arising out of the use of any
Silergy components in safety-critical applications. It is also buyers’ sole responsibility to warrant and guarantee that any
intellectual property rights of a third party are not infringed upon when integrating Silergy products into any application. Silergy
assumes no responsibility for any said applications or for any use of any circuitry other than circuitry entirely embodied in a
Silergy product.

3. Limited warranty and liability. Information furnished by Silergy in this document is believed to be accurate and reliable.
However, Silergy makes no representation or warranty, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information. In no event shall Silergy be liable for any
indirect, incidental, punitive, special or consequential damages, including but not limited to lost profits, lost savings, business
interruption, costs related to the removal or replacement of any products or rework charges, whether or not such damages are
based on tort or negligence, warranty, breach of contract or any other legal theory. Notwithstanding any damages that customer
might incur for any reason whatsoever, Silergy’ aggregate and cumulative liability towards customer for the products described
herein shall be limited in accordance with the Standard Terms and Conditions of Sale of Silergy.

4. Suitability for use. Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory
and safety-related requirements concerning its products, and any use of Silergy components in its applications, notwithstanding
any applications-related information or support that may be provided by Silergy. Silergy products are not designed, authorized or
warranted to be suitable for use in life support, life-critical or safety-critical systems or equipment, nor in applications where failure
or malfunction of a Silergy product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. Silergy assumes no liability for inclusion and/or use of Silergy products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own risk.

5. Terms and conditions of commercial sale. Silergy products are sold subject to the standard terms and conditions of
commercial sale, as published at http://www.silergy.com/stdterms, unless otherwise agreed in a valid written individual agreement
specifically agreed to in writing by an authorized officer of Silergy. In case an individual agreement is concluded only the terms
and conditions of the respective agreement shall apply. Silergy hereby expressly objects to and denies the application of any
customer’s general terms and conditions with regard to the purchase of Silergy products by the customer.

6. No offer to sell or license. Nothing in this document may be interpreted or construed as an offer to sell products that is
open for acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or
intellectual property rights. Silergy makes no representation or warranty that any license, either express or implied, is granted
under any patent right, copyright, mask work right, or other intellectual property right. Information published by Silergy regarding
third-party products or services does not constitute a license to use such products or services or a warranty or endorsement
thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Silergy under the patents or other intellectual property of Silergy.

For more information, please visit: www.silergy.com
©2023 Silergy Corp. All Rights Reserved.
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