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FSA7830
8-Channel Voltage MUX with Integrated Voltage
Divider and OVP

Features Description

" Voltage Supply, 2.710 5.5V The FSA7830 is an 8-Channel, low-power Voltage
®  |nput Voltage Range, 0 t0 5.4 V MUX.

"  Up to 8-Channel Inputs It integrates 8 analog switches for input voltage

- selection, and voltage dividers to provide 1/3, 2/3
" Integrated 1/3, 2/3 Voltage Divider fraction of selected voltage. With another 3 analog

" |ntegrated Over-Voltage Protection and Assertion switches, FSA7830 provides feasibility to choose 1/3,

2/3 or 1 times of selected voltage.
"  Total Introduced Offset < +10 mV

" lec <100 pA, Ishutdown < 1 pA FSA7830 also contains output buffer to enhance driving

capability. It features over-voltage protection to ensure

" 1.8V I’C Interface, Addr<1:0> to Set Address for output less than 2 V, interrupt will be alerted at the same
Multi Chip Solution time.
= 16-Ball, 0.4 mm Pitch, 1.56 mm x1.56 mm, WLCSP FSA7830 supports 1.8 V 12C interface to communicate
Package with processor, and 2 address pins to provide multi-chip
solution.
Applications

®  Cell Phones
" Tablets

Ordering Information
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Part Number Top Mark Operating Package
Temperature Range
o 16-Ball, 0.4 mm Pitch Wafer Level Chip Scale
ARSI GT -4010 +85°C Package (WLCSP) Package (1.56 x 1.56 mm)
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Typical Application
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Figure 1. Application Diagram

12 bits ADC
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Pin Configuration
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Figure 2. 16 Ball WLCSP Package(Top View)
Pin Definitions
Pin# Name Description
Al V5 Input Port 5
A2 V6 Input Port 6
A3 V7 Input Port 7
A4 V8 Input Port 8
B1 V4 Input Port 4
B2 VCC Voltage Supply
B3 ADDR<0> Address Pin, Bit 0
B4 VO Output Voltage
C1l V3 Input Port 3
Cc2 ADDR<1> Address Pin, Bit 1
C3 GND Ground
C4 \INT 12C Interrupt
D1 V2 Input Port 2
D2 Vi Input Port 1
D3 SCL I12C Clock
D4 SDA I2C Data
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I2C Specifications

speci

fication) before the 12C_SCL line is released.

Fast Mode
Symbol Parameter
Min. Max. Unit
fscL I2C_SCL Clock Frequency 0 400 kHz
tup:sta | Hold Time (Repeated) START Condition 0.6 us
tLow LOW Period of I2C_SCL Clock 1.3 us
tHiGH HIGH Period of I2C_SCL Clock 0.6 us
tsuista | Set-up Time for Repeated START Condition 0.6 Hs
tup:pat | Data Hold Time 0 0.9 us
tsupar | Data Set-up Time™ 100 ns
tr Rise Time of I2C_SDA and 12C_SCL Signals™ 20+0.1Cp 300 ns
ts Fall Time of I2C_SDA and I2C_SCL Signals® 20+0.1C, | 300 ns
tsusto | Set-up Time for STOP Condition 0.6 ps
tauF BUS-Free Time between STOP and START Conditions 1.3 ps
tsp Pulse Width of Spikes that Must Be Suppressed by the Input Filter 0 50 ns
Note:

1. Afast-mode I2C-bus device can be used in a standard-mode 12C-bus system, but the requirement tsy.pat =
[1250 ns must be met. This is automatically the case if the device does not stretch the LOW period of the
I2C_SCL signal. If such a device does stretch the LOW period of the 12C_SCL signal, it must output the next
data bit to the 12C_SDA line t; max + tsu;pat = 1000 + 250 = 1250 ns (according to the standard-mode 12C bus

Figure 1.

Table 1. I°C™ Slave Address

Definition of Timing for Full-Speed Mode Devices on the I12C Bus
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ADDR<1:0> Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
00 1 0 0 0 0 1 0 RW
01 1 0 0 0 0 1 1 RW
10 1 0 0 0 1 0 1 RW
11 1 0 1 0 1 0 0 RW
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2C Interface

The FSA7830 includes a full I12C slave controller. The 12C slave fully complies with the 12C specification version 2.1
requirements. This block is designed for fast mode, 400 kHz, signals.

Examples of an 12C write and read sequence are shown in below Figure 3 and Figure 4 respectively.
8bits Sblits 8blits
[ ! 1o T \
[s] Slave Address |WR|A|Register Address K|A|Write Data | A|Write Data k+1 |Arite Data K+2]A| Write Datak+N-1 _[A[P]

Note: Single Byte read is initiated by Master with P immediately following first data byte
Figure 3. 12C Write Example

8bits 8bits 8bits 8bits
f : o : ) M ! 1! : !
|S| Slave Address |WR|A|Register Address K|A S | Slave Address |RD|A| Read Data K |A| Read Data K+1|A |Read Data K+N-1|NA |P |
{ J

I

|
Single or multi byte read executed from current register location (Single Byte read is
Register address to Read specified initiated by Master with NA immediately following first data byte)

Note: If Registeris not specified Master will begin read from current register. In this case only sequence showingin Red
bracket is needed

From Master to Slave S  Start Condition NA NOT Acknowledge (SDA High) RD Read =1

From Slave to Master A Acknowledge (SDA Low) WR Write=0 P Stop Condition

Figure 4. I12C Read Example

© 2016 Fairchild Semiconductor Corporation
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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 stressing the parts to these levels is not recommended.
In addition, 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
Vee Supply Voltage -0.5 6 \%
V1~8 Input Voltage -0.5 6 \%
lik DC Input Diode Current -50 mA
Tste Storage Temperature -65 +150 °C
MSL Moisture Sensitivity Level (JEDEC J-STD-020A) 1 Level
All Pins 2
oo Efﬂan Body Model, JEDEC: JESD22- /O to GND 2 KV
Power to GND 2
Charged Device Model, JEDEC: JESD22-C101 500 \%

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage 2.7 55 \%
V1~8 Input Voltage 0 5.4 \%
VADDR Address Pin Voltage 0 Vce \%
VscLspaunt | 12C Bus Voltage Swing 0 1.8 \%
Ta Operating Temperature -40 +85 °C
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DC Electrical Characteristics
All typical value are for Vcc=3.7 V at Ta=25°C, with 100 KQ and 100 nF+10 pF loading at VO, unless otherwise
specified.
o Ta=-40°C to +85°C )
Symbol Parameter Condition Vee (V) - Unit
Min. |Typ. | Max.

Vik Clamp Diode Voltage IIn=-18 mA -0.7 \%
Vinze | High-Level Input Voltage 2.7t05.5 1.26 \%
ViLize Low-Level Input Voltage 2.7t05.5 0.54 \%

Vivsiac :—r|])£)sl,JttesreS|s of Schmitt Trigger 271055 0.09 Vv
loc {[‘ﬁ#t Current of SDA, SCLand |, 1t Violtage 0.26 Vo 2V | 271055 | -10 10 | pA
leerne | Vee currentwhen SDA or SCLs |\ i voltage 1.8 V 55 1 | pA
HIGH
Vinaoor | High-Level Input Voltage 27t055 1.26 \Y,
Vitabbr | Low-Level Input Voltage 2.7t05.5 0.54 \%
Vi Hysteresis of Schmitt Trigger 271055 0.09 Vv
Inputs
Low-Level Output Voltage of 4 mA Sink Current
VoLspa SDA Pin (Open-Drain) 2.7t05.5 036 | V
Low-Level Output Voltage of 4 mA Sink Current
VoLINTN \INT (Open-Drain) 2.7t05.5 0.36 \Y
Ron: | Switchl On Resistance 27t055 100 | 200 Q
Ronz | Switch2 On Resistance® 271055 100 | 200 | Q
Rw | Voltage Divider On Resistance® 271055 1 MQ
lcc Quiescent Supply Current All blocks in Enable Mode 2.7t05.5 100 | pA
leez Disable Mode Leakage Current 2.7t05.5 -1 3.9 HA
Leakage Current of each
ILeak,on | channel from V1~8 to GND in 2 HA
Enable Mode
Leakage Current of each
ILeak,orr | channel from V1~8 to GND in 1 HA
Disable Mode
Offset Voltage introduced by
VoFFSET | ESA7830, referring to VO 271055 | -10 10| mv
Over-Voltage Protection . .
Vovp Threshold (Low to High) Register 06h set to ‘00 2.7t05.5 1.87 2.00 | 2.15 \Y
Over-Voltage Assertion
Vovp Hys Hysteresis 2.7t05.5 50 mV
Clamping Voltage on VO when . ‘A
VeLaMPING OVP happens Register 06h set to ‘00 2.7t05.5 1.87 2.00 | 2.15 \%
100 KQ between VO to
0.9V, output buffer has the
Vo pynamic | VO Dynamic Range ability to drive the target 2.7t05.5 0.5 2.1 \%
value with maximum 1%
mismatch
Note:
2. Guaranteed by Design.
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AC Electrical Characteristics
All typical value are for Vcc=4.2 V at Ta=25°C, with 100 KQ and 100 nF+10 pF loading at VO, unless otherwise

3. Guaranteed by characterization and not tested in production.

specified.
o Ta=-40°C to +85°C .
Symbol Parameter Condition Vee (V) - Unit
Min. | Typ. | Max.
c Input Capacitance on F=1 MHz 271055 50 | pF
V1~-8
. ' Rs=50 Q, Co=100 nF+10 pF,
VO Settling Time after
(SETTUNG | e Switghing(s) Ro=100 KQ, VO reaches 99% |2.7 t0 5.5 200 | ps
of target value
Loading on VO switches from
VO Buffer Load Response, |100 nF to Co=100 nF+10 pF,
tLoapresponse | Settling Time of Load Ro=100 K. 2.7t05.5 150 ns
Change® VO reaches 99% of target
value
J. Power supply noise, F=217 Hz,
PSRR Eg‘t’;’srof\‘j%p}{o?ne{‘fc“o” Vpp=50 mV, 271055 70 dB
ce Co=100 nF+10 pF, Ro=100 KQ
_o | F=500 KHz, Vpp=50 mV,
Xtalk Cross Talk between V1~8 Co=100 nF+10 pF, Ro=100 KQ 2.7t055 80 dB
Note:
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Application Information

Interrupt operation

The \INT pin is an active low, open drain output which
indicates to the host processor that an interrupt has
occurred in the FSA7830 which needs attention. The
\INT pin is HIGH-Z by default after power-up or device
reset.

The \INT pin stays HIGH-Z in preparation of future
interrupts. When an interruptible event occurs, \INT is
driven LOW and is HIGH-Z again when the processor
clears the interrupt by reading the interrupt registers.

Subsequent to the initial power up or reset; if the
processor writes a “1” to one of interrupt mask bits when
the system is already powered up, the \INT pin stays
HIGH-Z and ignores corresponding interrupt until the
interrupt mask bit is cleared. If an event happens that
would ordinarily cause an interrupt when the interrupt
mask bit is set, the \INT pin goes LOW when the
interrupt mask is cleared.

VCC
POR
SW1/2/3 SW1/2/3 SW1/2/3
o &
navle &Conf:gl &Config2 &Config3
Reg 02h,06h Reg 03h Reg 03h
Buffer
Enable
VO Hiz X As Config 1 X As Config 2 x
Figure 5.  Typical Application Sequence

Buffer & Clamping Enable Truth Table

To prevent non-ideal waveforms on VO node, enable of Output Buffer and Clamping circuitry depends on status of

multi-internal register values.

Table 2. Register Map

Registers Buffer &
Clamping
Chip Enable | SW1 Enable | SW2 Enable | SW3 Enable | Output Enable Enable

0 X X X X 0
1 0 X X X 0
1 X 0 X X 0
1 1 1 X 0 0
1 1 1 X 1 1

© 2016 Fairchild Semiconductor Corporation
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Register Definitions
Table 3. Register Map

4. Do not use registers that are blank.

Table 4. Register Device ID

Address: 01h
Reset Value: 0x0000_1000

Address Register Name Type Rst Val Description
0x01 Device ID RO 08 Device Version and Revision
0x02 Control RW 00 Device Control
0x03 SWCTL RW 00 Switch Status Control
0x04 INT RO 00 Interrupt
0x05 INT_MASK RW 80 Interrupt Mask
0x06 OVP RW 00 OVP Threshold

Notes:

5. Values read from undefined register bits are not defined and invalid. Do not write to undefined registers.

Type: Read
Bits Name Size Description
7:6 Vendor ID 2 Vendor ID
5:3 Version ID 3 Device Version ID
2:0 Revision ID 3 Revision History ID
Table 5. Control
Address: 02h
Reset Value: 0x0000_0000
Type: Read/Write
Bits Name Size Description
FSA7830 Enable/Shutdown
. 0: Shutdown (all other registers, including bits<6:0> of this
U Bp Enable 1 register, reset to default value)
1: Enable
Output Buffer Enable
6 Output Enable 1 0: Disable, VO maintains HiZ
1: Enable
Actions after OVP
00: Clamp output voltage to 2 V
<5:4> OVP action 2 (based on register 06h)
01: Pull VO to OV
10: No Action
<3:0> Reserved 4 Do Not Use

© 2016 Fairchild Semiconductor Corporation
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Table 6. SWCTL
Address: 03h

Reset Value: 0x0000_0000

Type: Read/Write

Bits Name Size Description
Switch 1 Enable
7 SW1 Enable 1 0: All Switches Off
1: One switch on, status based on <6:4>
Switch 1 Control
000: V1 to Vint
001: V2 to Vint
010: V3 to Vint
<6:4> SW1 Control 3 011: V4 to Vint
100: V5 to Vint
101: V6 to Vint
110: V7 to Vint
111: V8 to Vint
Switch 2 Enable
3 SW2 Enable 1 0: All Switches Off
1: One switch on, status based on <2:1>
Switch 2 Control
00: VO to Vint
<2:1> SW2 Control 2 01: VO to 1/3Vint
10: VO to 2/3Vint
11: Reserved
Switch 3 Control
0 SW3 Control 1 0: SW3 OFF
1: SW3 ON
Table 7. INT
Address: 04h
Reset Value: 0x0000_0000
Type: Read/Clear
Bits Name Size Description
0: OVP event has not occurred
! OvP ! 1: OVP event has occurred
<6:0> Reserved 7 Do Not Use
Table 8. INT_MASK
Address: 05h
Reset Value: 0x1000_0000
Type: Read/Write
Bits Name Size Description
0: Do not mask OVP interrupt
! ovP 1 1: Mask OVP interrupt
<6:0> Reserved 7 Do Not Use

© 2016 Fairchild Semiconductor Corporation
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Table 9. OVP
Address: 06h

Type: Read/Write

Reset Value: 0x0000_0000

Bits

Name

Size

Description

<7:3>

Reserved

Do Not Use

<2:0>

OVP Threshold

Over-voltage protection threshold

000:
001:
010:
011:
100:
101:
110:
111:

Default
+50 mV
+100 mV
-250 mvV
-50 mV
-100 mvV
-150 mV
-200 mV

Physical Dimensions

The table below pertains to the WLCSP package information on the following page.
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Product

FSA7830BUCX

1.56 mm

1.56 mm

0.18 mm

0.18 mm
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NOTES

A. NO JEDEC REGISTRATION APPLIES.

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS AND TOLERANCE PER
ASME Y14.5M, 1994.

A DATUM C IS DEFINED BY THE

SPHERICAL CROWNS OF THE BALLS.

E. PACKAGE NOMINAL HEIGHT IS
586 + 39 MICRONS (547-625 MICRONS).
FOR DIMENSIONS D,E,X, AND Y SEE
PRODUCT DATASHEET.

G. DRAWING FILNAME: MKT-UCO16AF rev1



FAIRCHILD.

TRADEMARKS

Sync-Lock™

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not
intended to be an exhaustive list of all such trademarks.

AccuPower™ F-PFS™ OPTOPLANAR® SYSTEM
AttitudeEngine ™ FRFET® GENERAL®
Awinda®® Global Power Resource™ ® TinyBoost®
AX-CAP GreenBridge™ Power Supply WebDesigner™ TinyBuck®
BitSiC™ Green FPS™ PowerTrench® TinyCalc™
Build it Now™ Green FPS™ e-Series™ PowerXS™ TinyLogic®
CorePLUS™ Gmax™ Programmable Active Droop™ TINYOPTO™
CorePOWER™ GTO™ QFET® TinyPower™
CROSSVOLT™ IntelliMAX™ Qs™ TinyPWM™
cTL™ ISOPLANAR™ Quiet Series™ TinyWire™
Current Transfer Logic™ Making Small Speakers Sound Louder RapidConfigure™ TranSiC™
DEUXPEED and Better™ p:)TM TriFault Detect™
Dual Cool™ MegaBuck™ i . TRUECURRENT®*
EcoSPARK® MICROCOUPLER™ Saving our world, ImW/W/KW at a time™ LSerDes™
EfficientMax™ MicroFET™ Signalwise™
ESBC™ MicroPak™ R ™ Des”
™

® MicroPak2™ B ool UHC®

Hoirchild® MillerDrive™ oy our Stccess Ultra FRFET™
i i : ® MotionMax™ UniFET™

Fairchild Semiconductor Moti id® STEALTH™ .
FACT Quiet Series™ M;)__téonG” SuperFET® Ve —_—
FACT® MT| @ SuperSoT™-3 VisualMax A
FastvCore™ X® SuperSOT™-6 VoIEagePIus
FETBeEIN N Saver® SuperSOT™-8 XS

ey mWSaver ® Xsens™
FPS . SupreMOS i

OptoHiT™ SVNCEET™ ILE®
OPTOLOGIC® Y

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. TO OBTAIN THE LATEST, MOST UP-TO-DATE DATASHEET AND PRODUCT INFORMATION, VISIT OUR
WEBSITE AT HTTP://WWW.FAIRCHILDSEMI.COM. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF
ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF
OTHERS. THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE
WARRANTY THEREIN, WHICH COVERS THESE PRODUCTS.

AUTHORIZED USE

Unless otherwise specified in this data sheet, this product is a standard commercial product and is not intended for use in applications that require extraordinary

levels of quality and reliability. This product may not be used in the following applications, unless specifically approved in writing by a Fairchild officer: (1) automotive
or other transportation, (2) military/aerospace, (3) any safety critical application — including life critical medical equipment — where the failure of the Fairchild product
reasonably would be expected to result in personal injury, death or property damage. Customer’s use of this product is subject to agreement of this Authorized Use
policy. In the event of an unauthorized use of Fairchild’s product, Fairchild accepts no liability in the event of product failure. In other respects, this product shall be
subject to Fairchild’s Worldwide Terms and Conditions of Sale, unless a separate agreement has been signed by both Parties.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, www.fairchildsemi.com,
under Terms of Use

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative / In Design

Datasheet contains the design specifications for product development. Specifications may change
in any manner without notice.

Preliminary

First Production

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.

No Identification Needed

Full Production

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make
changes at any time without notice to improve the design.

Obsolete

Not In Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.
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