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THE CHIP

DESCRIPTION

The SiP32101 bidirectional battery switch features reverse
blocking capability to isolate the battery from the system.
The internal switch has an ultra-low 6.5 mQ (typ. at 3.3 V)
on-resistance and operates from a +2.3 V to +5.5 V input
voltage range, making the device ideal battery-disconnect
switch for high-capacity battery applications. The SiP32101
has slew rate control, making it ideal in large load capacitor
as well as high-current load switching applications. The
device also has ultra low operation current. Its shutdown
current is of 10 pA (typ.) and quiescent current of 15 pA. The
SiP32101 is logic low enable. It can interface with low
voltage control signal directly. The SiP32101 is available
in an ultra compact 12 bump WCSP package with top
size lamination. The device operates over the temperature of
-40 °C to +85 °C.

CONNECTION AND SIGNAL TEST POINTS

Power Port B
Voltage Sense

Power Port B

GND

FEATURES

¢ Bi-directional ON and OFF

e Ultra low Rgp, 6.5 mQ (typ.) at 3.3V

e Wide input voltage, 2.3V 1t0 5.5V

e Slew rate controlled turn on

e Ultra-low quiescent current: 15 pA

¢ EN pin with integrated pull down resistor

e Compact WCSP12 of 1.3 mm x 1.7 mm x 0.55 mm

APPLICATIONS

¢ Tablets/smart phones

e Battery isolator

e Medical/healthcare systems

¢ Mobile meters and instruments
® Telecommunication

SIP32101 EVALUATION BOARD

SiP32101 demo board is designed to evaluate the low
Rbs(on) and bidirectional function of the device.

Power Input and Output Terminals:

These power header terminals (J1 and J2) are designed for
easily hood up to the power supply and the load for the
evaluation (see fig. 1). The input voltage range for this
evaluation is from 2.3 Vt0 5.5 V. The header J1 is Power Port
B. The header J2 is Power Port A. To measure the device
resistance, please probe the voltage at K-B (J4) and K-A (J3)
illustrated at “Power Port Voltage Sense” section.

Power Port A
Voltage Sense

Power Port B

EN Pin

Power Port A

Power Port A
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Input Capacitor and Output Capacitor:

The capacitor C1 and C2 are mounted right next the
device to ensure stable voltage right before and after the
SiP32101 load switch. The capacitances of these capacitors
are 0.1 pF, 6.3 V.

Enable Terminal Header:

The header SW1 is directly connected to the EN pin of the
device (see fig. 1). The EN pin can be toggled to both Power
Port A and Power Port B by jumper. For whichever port is
input of the device, the EN pin should be connected that
port to shut down the device. The SiP32101 is activated low
enable. The enable threshold voltage is 1.4 V and the disable
threshold voltage is 0.4 V or lower.

Power Port Voltage Sense:

K-B (J4) and K-A (J3) header pins on the demo board
provide the Kelvin connection for voltage senses connected
right on the Power Port A and Power Port B. They are used
to measure the voltage drop across the device. The Rpg(on)
of the device can be calculated by the measured voltage
drop and load current.

SW2 and SW3:

The resistors R1 and R3 are 1 kQ dummy load on the board
for easy test of the enable function of the device. Setting
jumper on SW2 will connect R1 to Power Port B. Setting
jumper on SW3 will connect R3 to Power Port A.

Vishay Siliconix

POWER UP PROCEDURE

SiP32101 is bi-directional switch. Either power port can be
input or output.

For port B as input, port A as output; connect positive lead
of the power supply to header terminal J1 (Port B). Connect
the negative lead of the power supply to header terminal J5
as ground. The voltage range of the power supply is
between 2.3 V to 5.5 V as the input voltage of the device.
Qutput load can be applied to header terminal J2 (Port A)
and J5 as ground. The maximum load of SiP32101 demo
board is rated for maximum current of 5 A. SiP32101 is
active high to shut down the device. To shut down the
device, EN pin of header terminal can be connected to input
(port B) of the device by using jumper to short EN pin and
Port B pin on SW1. The EN pin on SW1 must connect to
input instead of output.

For Port A as input, Port B as output, connect positive lead
of the power supply to the header terminal J2 (Port A).
Connect the negative lead of the power supply to header
terminal J5 as ground. To shut down the device, EN pin of
header terminal can be connected to input (port A) of the
device by using jumper to short EN pin and Port A pin on
SW1. The EN pin on SW1 must connect to input instead of
output.

COMMON TESTS PERFORMED ON THE EVALUATION BOARD

Rps(on) Measurement Setup

The following fig. 2 shows the typical Rpsin measurement
setup. The dropout voltage of the switch is measured on the

power port voltage sense K-B (J4) and K-A (J3). The Rpson)
can be figured out by dividing the dropout voltage by the
output load current.

Power Supply
2.3t05.5V

Load
LlA to 5A
Current|. —¢
Meter _l

Fig. 2
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Enable Slew Rate Power Up

The following fig. 3 shows the typical enable slew rate power
up for the rise time measurement of the device. The rise time
of the device can be measured by toggling the EN pin with

Power Supply
23t0 5.5V

Vishay Siliconix

the signal source and measuring the output rise time with
oscilloscope.

Function
Generator
ouT GND

|

oscilloscope
CH1 CH2
Il 1

Fig. 3
SIP32101 EVALUATION BOARD SCHEMATIC
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EVALUATION BOARD LAYOUT
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BILL OF MATERIAL

PATTERN | QUANTITY e DESCRIPTION PART NUMBER

0603 1 R1 1 kQ 0603 + 1% Generic

0603 1 R2 47.5 Q0603 + 1% Generic

0603 1 R3 1 kQ 0603 + 1% Generic

0805 1 C1 0.1 yF 0805 + 20% Generic

0805 1 Cc2 0.1 yF 0805 + 20% Generic

- 2 SW1, SW2, SW3 2 pin, 2.5 mm pitch header pin Generic

- 1 SW3 3 pin, 2.5 mm pitch header pin Generic

BGA4x3 1 U1 SiP32101 device SiP32101

- 5 J1toJ5 Test pin Generic

- 1 SiP32101 PCB Evaluation PCB Generic

LAB EXPERIMENT RESULT

Enable Power Up

Input Voltage:5.5V

Output Load:2 Ohm

: Output Voltage

Port B
Red: Enable Voltage
Blue: Output Current

Green: Input Voltage Port
A

P1:rise{F1)
965.3600 us
v

1.00 V| 1.00 A
0 mv| -4.00 A

P2fallF1) P3top(F1) P4:top{F3) PS:dt@hv(F2,F 1)
1.7100 ps 5413V 2,430 A
& v v
(F4 eres(. ]

200V

1.00 ¥
E 1.0ms

Y

1.0ms) 250 kS

PEdt@Iv(F2,F1)
1.3880045ms
v

Stop 570 mY|
25 MSis| Edge  Negative
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Enable Power Down

Input Voltage:5.5V
Output Load:2 Ohm

: Output Voltage
Port B
Red: Enable Voltage
Blue: Output Current
Green: Input Voltage Port
A

€4

€

Measure P1:rise(F1) P2:fall(F1) P3itop(F1) Patop(F3)  PSA@WF2F1)  PEA@NFZF1)
value 68.5600 ps 948.0933 ps 5415V 2426 A 3.8538782ms
status R v

1.00V 1.00A
0 mv| -4.00 A

2,00V 1.00 v
1.0ms 1.0ms

Enable Power Up

Input Voltage:5.5V
Output Load:2 Ohm

: Output Voltage
Port A
Red: Enable Voltage
Blue: Output Current
Green: Input Voltage Port
B

Measure P1lrise(F1) PZ:fall(F1) P3:itop(F1) Pa:top(F3) PSdt@Iv(F2,F1) Pe&dt@Iv(F2,F1)

value 961.967 ps -_— 5414V 2.392A -_ 1.403546 ms
status

200V 1.00 A

0mv -4.00 A
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Enable Power Down

Input Voltage:5.5V
Output Load:2 Ohm

: Output Voltage
Port A
Red: Enable Voltage
Blue: Output Current
Green: Input Voltage Port
B

Measure P1:rise(F1) P2:fall(F 1) P3top(F1) Patop(F3)  PSOW@WFZF1)  PEOM@NF2ZF1)
987.413 ps 5425V 2353 A 3.824567 ms

value
status )

1.00 V| 1.00 A
0 mY| -4.00 A
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Input Voltage =2.7V ===Input Voltage =4.2V  ———Input Voltage=5V

Vishay Siliconix maintains worldwide manufacturing capability. Products may be manufactured at one of several qualified locations. Reliability data for Silicon
Technology and Package Reliability represent a composite of all qualified locations. For related documents such as package/tape drawings, part marking, and
reliability data, see www.vishay.com/ppg?62935.
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