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0.45 mΩ, Integrated OR-ing Switch With OR-ing Controller,
Lossless Current Sense, and Temperature Report 

DESCRIPTION
The SiC32201 is a highly integrated smart OR-ing solution 
featuring an advanced lossless current sensing design. 
Compared to conventional designs with shunt resistors, 
OR-ing MOSFETs and other discrete and ICs, the SiC32201 
reduces the overall solution size and component count while 
increasing power density and efficiency.
The SiC32201 integrates a 0.45 mΩ n-channel OR-ing 
MOSFET, a MOSFET driver, forward and reverse voltage 
detection for OR-ing control and precision current and 
temperature sensing. Its internal fast reverse current 
protection circuit significantly reduces the reverse current 
level during the OR-ing input short fault, improving system 
bus voltage stability.
The SiC32201 is optimized for 12 V operation. It operates 
over the voltage range of 9 V to 20 V and can be paralleled 
to support different power range requirements. The current 
through the OR-ing switch is reported at the IMON pin. The 
TMON pin reflects the highest temperature of the parallel 
parts. It also flags overtemperature and insufficient OR-ing 
MOSFET gate drive.
The SiC32201 is available in the compact,   thermally 
enhanced 6 mm x 6 mm PowerPAK® MLP66-40L package.

FEATURES
• High efficiency

- Integrated 0.45 mΩ n-channel current sense MOSFET
- Lossless current sense without shunt resistor

• Compact
- Integrated current sensing and reporting circuits
- Integrated OR-ing control and OR-ing FET driver

• Versatile
- Guaranteed precise current reporting, ± 2 % for ≥ 10 A 

Load current. IMON offset is ± 10 μA at 0.5 A load 
current

- Can be paralleled for different power ranges
- Device temperature reporting through TMON. Highest 

temperature reported when multiple TMON pins are 
connected together

• Protection and alert
- Fast response to reverse condition, 200 ns/typ. OR-ing 

FET off time 
- Reverse detection indicated pulling COMM1 low 
- TMON pulled high, alert junction temperature is higher 

than 120 °C or internal charge pump UVLO

APPLICATIONS
• High availability system power
• N+1 redundant power supplies
• Telecom infrastructure
• Server and networking
 

APPLICATION CIRCUIT

 Fig. 1 - Typical Application Circuit
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TYPICAL PARALLEL MODE APPLICATION

 Fig. 2 - Typical Parallel Mode Application

PACKAGE OUTLINE

 Fig. 3 - Device Pin Out (Bottom View)

IMON

TMON

IN OUTSiC32201

SiC32201

RSENSE

IMON

TMON

IN OUT

System
controller

VCC

VCC

COMMx

COMMx

OUT

OUT

NC 30

GND 29

GND 28

OUT 27

OUT 26

OUT 25

OUT 24

OUT 23

OUT 22

OUT 21

O
U

T 11

IN 10

IN 9

IN 8

IN 7

IN 6

IN 5

IN 4

CBOOST 3

CCN 1

CCP 2

O
U

T 12

O
U

T 13

O
U

T 14

O
U

T 15

O
U

T 16

O
U

T 17

O
U

T 18

O
U

T 19

O
U

T 20

E
N

 40

C
O

M
M

1 39

C
O

M
M

2 38

N
C

 37

G
N

D
 36

M
/S

 35

IM
O

N  32

V
R

E
G

 34

T
M

O
N  33

V
C

C  31

http://www.vishay.com


SiC32201
www.vishay.com Vishay Siliconix

 

S22-0296-Rev. C, 04-Apr-2022 3 Document Number: 78907
For technical questions, contact: powerictechsupport@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000

PIN DESCRIPTION
PIN NUMBER PIN NAME FUNCTION

1 CCN
Negative terminal of the flying capacitor for the internal charge pump. Connect a 0.1 μF capacitor 
between CCN and CCP

2 CCP
Positive terminal of the flying capacitor for the internal charge pump. Connect a 0.1 μF capacitor 
between CCN and CCP

3 CBOOST Storage capacitor for the internal charge pump. Connect a 1 μF capacitor from CBOOST to VIN

4 to 10 IN OR-ing switch power input (source of the n-channel MOSFET)

11 to 27 OUT OR-ing switch power output (drain of the n-channel MOSFET)

28, 29 GND Product test pins. Connect them to GND on PCB

36 GND Ground

30 NC No connect

31 VCC Power supply for the controller. Connect a 1 μF or larger capacitor between VCC and GND

32 IMON

IMON is an output pin that reports current through the OR-ing switch. Connect a resistor from IMON to 
GND to convert the current to voltage. When using several SiC32201 in parallel the IMON outputs may 
be connected to the same resistor to monitor the total current of the system

33 TMON

TMON is a temperature reporting and over temperature alert pin. TMON outputs a voltage that is 
proportional to the die temperature. When the die temperature reaches over temperature threshold, this 
pin is pull up to 3 V. When using several SiC32201 in parallel the TMON outputs may be connected 
together, in this case, only the highest temperature of all chips is reported. TMON is pulled high also when 
internal charge pump is at UVLO condition

34 VREG 5 V regulator output. Connect a 1 μF capacitor from VREG to GND as close as possible to this pin

35 M / S Master / slave setting pin. Connect to VREG (“master”) or to GND (“slave”)

37 NC No connect

38 COMM2
COMM2 is a communication pin between the paralleled parts. In master operation, COMM2 is an output 
pin that indicates light load or full on mode. In slave operation, drive COMM2 by external control signal 
or COMM2 of a master device to set the selected mode

39 COMM1

COMM1 is a communication pin which allows all SiC32201 units working in parallel to share information 
on the OR-ing switch status. It is an input and output pin. The COMM1 pin of all unites working in parallel 
should be connected together. 
COMM1 indicates forward current detection by a weak logic high. Forcing COMM1 high will turn on the 
OR-ing switch unless unit detects a reverse condition. 
When COMM1 is at logic high all the OR-ing switches are conducting forward current (IN to OUT).
When a reverse condition is detected, the COMM1 will output a logic low

40 EN
The EN pin controls the OR-ing switch. When the EN is pulled low, the OR-ing switch off at any time. 
With the EN pin at logic high, the OR-ing switch status is defined by the internal controller functions. 
The EN pin can't be left unconnected
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PART MARKING INFORMATION

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ORDERING INFORMATION
PART NUMBER PACKAGE MARKING

SiC32201CD-T1E3 MLP40, 6 mm x 6 mm Si32201

P/N

F Y W W L L

With 2D code or

P/N

F Y W W L L

Without 2D code

= pin 1 indicator

P/N = part number code

= ESD symbol

= Siliconix logo

Y = year code

F = assembly factory code

WW = week code

LL = lot code
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Note
a. Package limited

 
 
Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These 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 for extended periods may affect device reliability. 

ABSOLUTE MAXIMUM RATINGS
ELECTRICAL PARAMETER CONDITIONS LIMIT UNIT

IC power supply VCC
-0.3 to +24 (DS 20 V),

and ≥ VIN - 2 V V

Continuous current TC = 25 °C 100 a

APulsed current t = 100 μs 300

Avalanche current, single pulse
L = 0.1 mH

60

Avalanche energy, single pulse 180 mJ

IN -0.3 to +20
 -0.6 V for 100 ns

V

OUT

IMON

-0.3 to VREG + 0.3TMON

COMM1, COMM2

EN

-0.3 to +6M / S

VREG

CBOOST
-0.3 to +32

CCP

CCN VCC - 12 to VCC + 1

Moisture sensitivity level 
(JEDEC®)-STD-020A 1 Level

Latch up current per JESD78 500 mA

Electrostatic discharge
Human body model 2 kV

Machine model 500 V

Operating junction temperature -40 to +150
°C

Storage temperature -65 to +150

THERMAL RESISTANCE RATINGS
PARAMETER SYMBOL TYPICAL UNIT

Junction-to-case (out / drain) Steady state RthJC 0.9 °C/W

RECOMMENDED OPERATING RANGE
PARAMETER CONDITIONS LIMIT UNIT 

VCC 9 to 18

V

IN 0 to 18, and < VCC + 2 V

OUT 0 to 18

IMON 3

TMON 3

EN, COMMx 0 to 5

Operating junction temperature -40 to +125 °C
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ELECTRICAL SPECIFICATIONS

PARAMETER SYMBOL
TEST CONDITIONS

unless otherwise specified, VCC = 12 V, VIN = 12 V, 
TJ = -40 °C to +125 °C, typical values are at 25 °C

LIMIT
UNIT 

 MIN. TYP. MAX.

VCC quiescent current IQ
M / S = GND, COMM1 and COMM2 = high,

OUT open - 1.8 3 mA

VCC under voltage lock out UVLO M / S = GND, COMM1 and COMM2 = high,
OUT open, VCC rising - 7.8 8.5 V

VCC under voltage lock out hysteresis M / S = GND, COMM1 and COMM2 = high,
OUT open - 400 - mV

Charge pump under voltage lock out UVLOCP
M / S = GND, COMM1 and COMM2 = high,

OUT open, VCP rising - 6.4 - V

Charge pump under voltage lock out 
hysteresis

M / S = GND, COMM1 and COMM2 = high,
OUT open - 250 - mV

OR-ing FET
Source to drain resistance 
(full on mode)

RSD

TJ = 25 °C, ID = 30 A - 0.45 0.6
mΩ

Source to drain resistance 
(light on mode) TJ = 25 °C, ID = 1 A - 5.7 -

Diode current DC when TCASE = 25 °C - - 100 A

Diode forward voltage VF IOUT = -100 mA - 600 - mV
OR-ing Controller
Switch on forward threshold current IFWD Current from VIN to VOUT 75 400 800

mASwitch on forward threshold current 
hysteresis IFWD_HYST - 260 -

Reverse voltage detection VREV VOUT - VIN 3 7 12 mV
Light load to full on mode current 
threshold M / S = high, current goes from low to high - 4 - A

Full on mode to Light load current 
threshold M / S = high, current goes from high to low - 2.8 - A

Light load and full on mode current 
threshold hysteresis M / S = high - 1.2 - A

Turn on time
M / S = high, COMM1and COMM2 floating,
from IFWD load step reaching 1.5 A to VSD

(VIN - VOUT) ≤ 250 mV
- 2 - μs

Turn off time COMM1 = high,
from VOUT - VIN = 20 mV to IOUT ≤ 1 A (switch off) - 200 - ns

On time on COMM1 Time from COMM1 rising to switch turned on - 1 - μs
Forward detect response on COMM1 COMM1 high from IFWD detect - 56 - ns
IMON

Accuracy

 ≥ 10 A, RSENSE = 600 Ω, 25 °C -2 - 2

%
 ≥ 10 A, RSENSE = 600 Ω, -40 °C to +125 °C -3 - 3

   ≥ 2 A, RSENSE = 600 Ω, 25 °C -3 - 3

   ≥ 2 A, RSENSE = 600 Ω, -40 °C to +125 °C -5 - 5

Offset
IOUT = 0.5 A, RSENSE = 600 Ω, 25 °C -10 - 10

μA
IOUT = 0 A, RSENSE = 600 Ω, 25 °C -5 - 5

Hot Swap

Reverse leakage IR
VCC = 0 V to 12 V, VIN = 0 V to 12 V,

VOUT > VIN + 10 mV (measured on OUT) - - 1 mA

TMON

25 °C TMON voltage T = 25 °C, RTMON = 1 MΩ, CTMON = 50 pF 0.8 V

Temperature sense gain RTMON = 1 MΩ, CTMON = 50 pF 8 mV/°
C

Temperature Protection
OTP threshold Temperature increasing - 150 -

°C
OTP hysteresis - 20 -
TMON OTP FLAG voltage T > 150 °C 2.5 - - V

TJ threshold to disable light load 
mode Temperature increasing - 120 -

°C
TJ hysteresis to disable light load 
mode - 10 -
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FUNCTIONAL BLOCK DIAGRAM

 Fig. 4 - Functional Block Diagram

COMM1

High level threshold VMH - 2.5 2.8

V

Mid level threshold (upper) VMIDH 2.2 2.5 -

Mid level threshold (lower) VMIDL - 1.0 1.2

Low level threshold VML 0.8 1.0 -

Output logic high VOH M / S = VREG, ILOAD ≥ 1.5 A, ICOMM1 = -10 μA 2.5 - -

Output logic mid-level VOM M / S = VREG, ILOAD = 0 A, COMM1 floating 1.4 1.75 2.0

COMM2

Input logic low VIL M / S = GND, COMM1 = GND 0.8 - -

V

Input logic high VIH M / S = GND, COMM1 = GND - - 2.4

Output logic low VOL
M / S = VREG, 1.5 A ≤ ILOAD ≤ 10 A, 

ICOMM2 = 1 mA
- - 0.4

Output logic high VOH
M / S = VREG, ILOAD ≥ 10 A

ICOMM2 = -1 mA
2.5 - -

EN

Input logic low VIL ILOAD ≥ 1.5 A 0.8 - -
V

Input logic high VIH ILOAD ≥ 1.5 A - - 2.4

ELECTRICAL SPECIFICATIONS

PARAMETER SYMBOL
TEST CONDITIONS

unless otherwise specified, VCC = 12 V, VIN = 12 V, 
TJ = -40 °C to +125 °C, typical values are at 25 °C

LIMIT
UNIT 

 MIN. TYP. MAX.

IN (Source)

GND

VCC

SiC32201

TMON

IMON

OUT 
(Drain)

To current 
monitoring block

RSENSE

OR-ing Ctrl
V detect

Current 
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Gate
driver

Temp 
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Sense
FET

Charge
pump
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COMM2

CCP
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EN

1 μF
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1 nF
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0.1 μF

1 μF
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OPERATIONAL DESCRIPTION

Device Overview

The SiC32201 is a highly integrated smart OR-ing solution 
with advanced lossless current sensing design.

The SiC32201 integrates a 0.45 mΩ OR-ing n-channel. 
Multiple devices can be paralleled to support higher power 
requirements. Up to maximum eight parts can be in 
paralleled mode. The OR-ing control, MOSFET driver, 
current and temperature sensing and reporting circuits are 
integrated. The proprietary current sensing design 
eliminates the shunt resistor, achieving lossless power 
sensing, shorter power path, and compact solution size. 
Integrated design also enables ultra-fast response to 
reverse condition, minimizes reverse charge and impact on 
power path.

The integrated OR-ing MOSFET is partition into two 
portions, a small FET and a large FET. At light load mode, 
the small FET is on, otherwise both large and small FET is 
on. Such a design enables the part to provide precision 
current reporting and fast response to reverse condition.

The SiC32201 operates in the voltage range of 9 V to 20 V, 
features precision and faster current reporting at its IMON. 
The current can be sum at shorting all IMON pins to a current 
reporting resistor under paralleled configuration. The device 
temperature is reported at TMON pin. When multiple TMON
pins of paralleled parts are tied together, the highest 
temperature is reported.

Operation of the EN

The EN pin controls the OR-ing switch. When the EN 
is pulled low, the OR-ing switches off. The SiC32201 
continues to report current and voltage detection through 
the switch, even when EN is low. With the EN pin at logic 
high, the OR-ing switch status is defined by the internal 
controller functions. The OR-ing switch will remain off until 
forward mode is detected, or COMM1 is forced high. In 
OR-ing design using multiple chips, all of the EN pins can be 
tied together. The EN pin can't be left unconnected.

The Operation of M/S

The M/S (master/slave) pin is an input. Pulling the M/S pin 
high sets the device to master. A master device will detect 
the current level and determine if it should be at light load, 
or full on mode. The master device outputs a logic high on 
COMM2 for full on mode and low for light load mode.

In a system with multiple SiC32201 operating in parallel, 
only one controller can be set to “master”, while all other 
controllers need to be set to “slave”. Connect the M/S pin to 
VREG to set the “master” functionality, connect it to GND to 
set the “slave” functionality. If all paralleled devices are set 
to slave mode, all their COMM2 pins need to be connected 
together and driven externally.

Operation of COMM1

The COMM1 communicates between paralleled parts. It is a 
bidirectional pin with a tristate output.

The COMM1 pins of all paralleled parts should be 
connected together. If this COMM1 node is left floating, the 
load current will determine the state of the COMM1 node. 
Alternatively, the COMM1 node may be pulled high to VREG
through a resistor in order to bypass diode mode.

When the voltage applied on COMM1 exceeds the 2.5 V 
input high threshold, the OR-ing switch will turn on, 
assuming no reversed condition or other faults are present. 
If COMM1 is left floating and the output current is less than 
400 mA, the controller forces the COMM1 pin to 1.75 V by a 
push-pull output section, with a 2 μA current limit.

In multiple parts parallel designs with COMM1 floating, once 
any part in parallel output current exceeds 400 mA, this part 
will turn on its OR-ing switch and force the COMM1 node 
high, with a 20 μA internal current source. This will signal all 
other parts in parallel to turn on as well. The current between 
the paralleled parts will not be exactly the same. Once the 
first part detects forward current and turns on, all current will 
flow through it as it is of the lowest resistance path. Without 
the COMM1 communication, other parts in parallel will not 
see forward current, and turn on. The COMM1 pin 
synchronizes the paralleled parts to turn them on once one 
of them detects forward current. The OR-ing switch on at 
light load, or full on mode will be described in “Operation of 
COMM2”.

In order to bypass diode mode, a resistor should be placed 
between the COMM1 node and VREG. This will keep the 
outputs on, even when the load current is less than 400 mA 
per controller. The value of the resistor should be 200 k/N, 
where N is the number of controllers on the bus.

If any controller detects a reverse voltage condition, the 
COMM1 node will be forced to ground through a 500 Ω
resistor, overriding all other COMM1 inputs.

When EN is low, the COMM1 will continue to pull high when 
a forward current is detected and low when a reversed 
current detected.

Operation of COMM2

The COMM2 is a communication pin between the parallel 
parts, synchronizing them to light load, or full on mode.

The COMM2 pin is an output pin for the master and an input 
pin for all slaves. All COMM2 pins of the paralleled parts 
need to be tied together.

The part set as “master” controls the state of light load 
mode for all the parallel parts in the system, in order to 
achieve good current monitor accuracy, even at low current 
levels.

When the COMM2 pin is at logic low level, the small OR-ing 
switch of 5.7 mΩ resistance is on. 
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When the COMM2 pin is at logic high level, the full OR-ing 
switch of 0.45 mΩ resistance is on.

At initial power-up or when coming out of reverse mode 
operation, the master and all slaves will start in light load 
mode (RDS(on) = 5.7 mΩ).

When a current level (4 A/typ) sufficient to provide good 
accuracy is detected, the master will drive the COMM2 pin 
to a logic high level (OR-ing MOSFET switch is fully ON and 
the resistance is 0.45 mΩ).

When the master controller detects a current above 4 A, it 
will:

1. Switch to full on mode. The switch resistance will be 
RDS(on) = 0.45 mΩ

2. Drive the COMM2 pin high to signal full on mode to the 
slave(s)

Note that when switching from light load mode to full on 
mode, the master will switch first, momentarily increasing 
the master's share of the load current. This provides some 
intrinsic hysteresis at the transition threshold from light load 
mode, to full on mode.

Additionally, there is 1.2 A hysteresis, so the trip point of full 
on mode is 4 A and the trip point of light load mode is 2.8 A.

When the master controller detects a current less than 
2.8 A, it will:

3. Switch to light load mode (RDS(on) = 5.7 mΩ)

4. Drive the COMM2 pin low to signal light load mode to the 
slave(s)

The light load mode is disabled whenever the temperature 
is greater than 120 °C. In other words, if the temperature is 
greater than 120 °C, the chip will always operate with the 
output fully on or off.

Logic State Diagrams

The SiC32201 can be biased in one of the four configurations in application circuit designs. 

 Fig. 5 - Logic State: Master, COMM1 Tied to High Through 100 kΩ

 Fig. 6 - Logic State: Master, COMM1 is Floating

TRUTH TABLE
CONFIGURATION MASTER / SLAVE COMM1

1 Master Tied high through 100 kΩ
2 Master Float

3 Slave Tied high through 100 kΩ
4 Slave Float

Reverse voltage detected

Reverse voltage
detected

ILOAD < 2.8 A

TJ > 120 °C 

ILOAD > 4 A

Reversed voltage
switch off

COMM1 = 0 
COMM2 = 0 

Light load
  switch on  

COMM1 = 1 
COMM2 = 0 

Full on
switch on 

COMM1 = 1
COMM2 = 1 

No reverse
voltage detected

Reverse
voltage 
detected

Reverse voltage detected

Reverse voltage detected

No 
reverse
voltage

detected 

Reversed voltage
switch off

COMM1 = 0 
COMM2 = 0 

Diode mode
switch off

COMM1 = float
COMM2 = 0 

Light load
 switch on 

COMM1 = 1 
COMM2 = 0 

Full on
switch on 

COMM1 = 1 
COMM2 = 1 

ILOAD < 140 mA

ILOAD > 400mA

ILOAD < 2.8 A

TJ > 120 °C 

ILOAD > 4 A
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 Fig. 7 - Logic State: Slave, COMM1 Tied to High Through 100 kΩ

 Fig. 8 - Logic State: Slave, COMM1 is Floating

The IMON only reports switch forward current, which flows 
out of the source (VOUT) pins.

The IMON pin should never be left floating and should be 
grounded if unused.
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Low

High

COMM2

Light load
  switch on 

COMM1 = 1

Full on  
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COMM1 = 1 

Reverse voltage detected

No reverse 
voltage detected 
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TJ > 120 °C 

Light load
 switch on 

COMM1 = 1

Reversed voltage
switch off 

COMM1 = 0 

Diode mode
switch off 

COMM1 = float 

Full on
switch on 

COMM1 = 1 

Low

High

COMM2
No 

reverse 
voltage

detected 

ILOAD < 140 mA

Reverse voltage detected
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ILOAD 
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Operation of TMON

TMON is an output pin, used to monitor the device 
temperature. Over temperature alert is activated either if the 
controller detects temperature 150 °C, or higher and is 
signaled by outputting a logic high of 2.5 V, or higher on the 
TMON pin. Over temperature alert has 20 °C hysteresis.

When over temperature alert is not active, a voltage 
proportional to the device temperature is produced at the 
TMON pin. The reported voltage on the TMON

          VTMON = 800 mV + 8 mV/°C x (t - 25)

The TMON pins of multiple devices can be connected and the 
resulting TMON voltage will correspond to the highest 
temperature of all devices in the group. 
The maximum load of the TMON pin should not exceed  
100 kΩ and 100 pF

An OR-ing MOSFET failure causes higher gate leakage, 
bring excessive load to charge pump. A charge pump 
malfunction, causing its output to UVLO, will trigger the 
TMON logic high output alert.

The system design should switch off the current following 
into the OR-ing circuit.

When TMON is high and there is no reverse condition 
detected, the internal control circuit will keep the OR-ing at 
full on mode; even if the load current is in the light load mode 
range. This is to avoid more heat being generated.

 Fig. 9 - TMON During Power Up

 Fig. 10 - TMON During Power Down

Operation of IMON

The IMON pin is an output pin used to report the load current 
flowing from output pin. The value of the IMON current source 
is equal to the load current divided by 30 000. 

          IMON = ILOAD / 30 000

The IMON pins of all paralleled devices on the bus should be 
tied together and a resistor must be placed from the IMON
node to ground. The value of the resistor depends on the 
number of paralleled devices sharing the bus and the 
desired full scale IMON voltage. 
For a single device design, RIMON = 30 000 x Vmax. / Imax., 
where Vmax. is the full scale voltage corresponding to the 
maximum load current of Imax..

For example, to achieve a 2.5 V full scale voltage 
corresponding to 50 A:

          RIMON = 30 000 x 2.5 V / 50 A = 1.5 kΩ
When multiple devices in parallel are sharing a bus, RIMON
should be divided by N, where N is the number of controllers 
on the bus. If 4 controllers are used in the previous example, 
RIMON should be reduced to:

          RIMON = 30 000 x 2.5 V / (N x 50 A) = 375 Ω
The SiC32201 IMON pin is designed for a maximum 
operating voltage of 3.3 V, for proper current reporting. 
A filtering capacitor, CIMON, should be placed from IMON to 
GND, in parallel with the RIMON. The value of CIMON should 
meet the requirements below:

 
  (1)

    (2)

 
k is the filtering factor; its minimum value is 1. 
fINT is the internal clock frequency of 100 kHz. Per 
formula (1), the CIMON should be greater than 8.5 nF. 
T1  % is the maximum reporting delay time system design 
can tolerate. 
In case RIMON is 300 Ω, allowable maximum response delay 
time is 20 μs, the maximum CIMON is 13 nF.

The graph below shows typical current reporting accuracy 
vs. load current.

 
 
 
 

VCP

TMON

VIN - VOUT

VCC

VCC TMON

VCP

VIN - VOUT

CIMON min.( )
k

2π fINT  2⁄( ) RIMON×
--------------------------------------------------------≥

CIMON max.( )
T1 %

5RIMON
---------------------≤
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 Fig. 11 - Current Reporting Through IMON

The graph below shows typical current reporting error vs 
load current, when the COMM2 pin is forced high. The 
switch is forced at full on mode, ignoring the load current 
level.

 Fig. 12 - Current Reporting Through IMON

The SiC32201 has a low propagation on current reporting. 
The graphs below show the dynamic current reporting at a 
single switch, when the load current changes from light to 
heavy (5 A to 30 A) and heavy to light (from 30 A to 5 A).

 Fig. 13 - IMON Reporting on Load Dynamic, 5 A to 60 A
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 Fig. 14 - Typical Design Schematic of 4 Pieces in Parallel
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Operation of Reverse Blocking

Whenever a reverse condition is detected, the SiC32201 
turns off its internal OR-ing FET in 200 ns typically, no matter 
the status of control pins. Parts in parallel configuration will 
respond to reverse condition individually for a fast total 
OR-ing block reverse response time. The VOUT to VIN reverse 
voltage threshold is typically 6 mV.

In multiple device parallel configuration design, when the 
forward current through the master switch reduces below 
2.8 A, COMM2 will be high. All parallel parts will turn to light 
load mode; 5.7 mΩ switch resistance. The reverse current is 
about 1 A plus that will trigger the protection.

Typical, a 3 kW design using 7 pieces in parallel shows 14 A 
peak reverse current, when tested input short at product 
performance evaluation. The test set up is per diagram 
below. The COMM1 nodes are pulled high.

 Fig. 15 - Operation of Reverse Blocking

PCB LAYOUT RECOMMENDATIONS 
Two PCB layout recommendations are provided below. One 
is with OR-ing switches on one side of PCB, the other is with 
the OR-ing switches on both side of PCB board. 
In both layout recommendations, the inner 3 and inner 4 are 
optional for better thermal performance. 
The layout recommendations are of 4 paralleled OR-ing 
switches as example. Designs with more switches in parallel 
can use the same guideline. 
The recommendations are done with consideration of fitting 
CRPS AC/DC designs.

DUT 1
SIC32201 x 7

Load0.88 mF

0.88 mF

0.2 mF

PSU 1
3 kW

Reverse current
probe point

DUT 2
SIC32201 x 7

PSU 2
3 kW

RECOMMENDED LAYOUT
LAYER DESCRIPTION NOTE

Top
IC and passive 
components 
placement

-

Inner 1 Ground plane
This ground plane helps to 

shield IMON, TMON, and other 
noise sensitive signal paths

Inner 2 Signals such as 
IMON, TMON etc. -

Inner 3 Ground plane
Optional layers

Inner 4 Power plane

Bottom
IC and passive 
components 
placement

-
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PCB LAYOUT RECOMMENDATIONS 
Layout option 1, all OR-ing switches are on top layer

 Fig. 16 - Top Layer

 1. The charge pump flying capacitor (C2) and charge pump 
output capacitor (C1) should be put as close to the IC as 
possible

5. With this option, the decouple capacitors for VREG (C4) 
and VCC (C3) pins are placed on the bottom side and 
connected through VIAs

6. Power plane for VIN, VOUT and PGND are in this layer for 
better thermal performance

7. VIAs can be placed underneath the package to get 
better thermal performance. Please consult assembly 
house for IVA size and pitch. A typical thermal VIA 
diameter is 0.2 mm to 0.4 mm. A thermal VIAs array of 
pitch 1 mm to 0.2 mm pitch can be a reasonable starting 
point for most design cases. This can be optimized 
further per designs and applications

 Fig. 17 - Inner 1 Layer

8. Inner 1 layer is a ground plane. Connect the IC AGND pin 
with this layer through a VIA to minimize the inductance 
between IC AGND and PGND

 Fig. 18 - Inner 2 Layer

1. This is low power signal layer. Device control, 
communication, and reporting signal are routed in this 
layer. They include IMON, TMON, VCC, COMM1, COMM2, 
and EN signals

 Fig. 19 - Inner 3 Layer

1. The layer can be a duplicated layer of inner 1 layer to 
further lower the AGND and PGND inductance. Meanwhile, 
the two ground layers will sandwiched all the signals and 
provide noise shield 
 
 

AGND

PGND

AGND

PGND
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PCB LAYOUT RECOMMENDATIONS 
Layout option 1, all OR-ing switches are on top layer

 Fig. 20 - Inner 4 Layer

 1. Power plane for high current path including VIN, VOUT,
and PGN

 Fig. 21 - Bottom Layer

 1. Place VCC, VREG decoupling capacitors as close to the 
VIAs as possible

 2. Plane connected is recommended AGND

 3. A 1 μF decoupling capacitor (C20) between VIN and AGND
is recommended

 4. Power plane for high current path like VIN, VOUT and 
PGND can be placed in this layer to get better thermal 
performance

AGND
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PCB LAYOUT RECOMMENDATIONS 
Layout option 2, OR-ing switches are on both top and bottom layers

 Fig. 22 - Top Layer

 1. Put the charge pump flying cap (C2) and charge pump 
output capacitor (C1) closed to the IC

 2. Put the VCC (C3) and VREG (C4) decoupling capacitors 
close to the IC

 3. Analog ground plane is recommended

 4. A 1 μF decoupling capacitor (C18) between VIN and AGND
is recommended

 5. Power plane for high current path like VIN, VOUT, and 
PGND are in this layer for better thermal performance

 6. VIAs can be placed underneath the package to get 
better thermal performance. Please consult assembly 
house for IVA size and pitch. A typical thermal VIA 
diameter is 0.2 mm to 0.4 mm. A thermal VIAs array of 
pitch 1 mm to 0.2 mm pitch can be a reasonable starting 
point for most design cases. This can be optimized 
further per designs and applications

 Fig. 23 - Inner 1 Layer

 1. Inner 1 layer is a ground plane. Connect the IC AGND Pin 
with this layer through a VIA to minimize the inductance 
between IC AGND and PGND

 Fig. 24 - Inner 2 Layer

 1. This is low power signal layer. Device control, 
communication, and reporting signal are routed in this 
layer. They include IMON, TMON, VCC, COMM1, COMM2, 
and EN signals

 Fig. 25 - Inner 3 Layer

 1. The layer can be a duplicated layer of inner 1 layer to 
further lower the AGND and PGND inductance. Meanwhile, 
the two ground layers will sandwiched all the signals and 
provide noise shield

AGND

PGND

AGND
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PCB LAYOUT RECOMMENDATIONS 
Layout option 2, OR-ing switches are on both top and bottom layers

 Fig. 26 - Inner 4 Layer

 1. Power plane for high current path including VIN, VOUT, 
and PGN

 
 
 
 
 
 
 
 

 Fig. 27 - Bottom Layer

 1. Put the charge pump flying capacitor (C10) and charge 
pump output capacitor (C9) close to the IC

 2. Put VCC (C11) and VREG (C12) decoupling capacitors 
close to the IC

 3. Plane connected is recommended AGND

 4. A 1 μF decoupling capacitor (C20) between VIN and AGND
is recommended

 5. Power plane for high current path like VIN, VOUT, and 
PGND can be placed in this layer to get better thermal 
performance

 
LAYOUT CONSIDERATION
• Decoupling capacitors for VCC and VREG, charge pump flying capacitor and its output capacitor need to placed close to the 

related pins of the IC to minimize the stray inductance

• The inner 1 ground layer helps to shield IMON, TMON, and other noise sensitive signal paths

• There is a built-in charger pump in SiC32201, therefore no floating power supply from auxiliary winding is required. The charge 
pump and other circuits take VIN as a reference. Excessive stray inductance between PGND of VIN and AGND of the IC may 
impact performance of the SiC32201. To ensure the proper circuit performance, IC AGND needs to be as close as possible to 
PGND of the VIN rail to minimize the stray inductance. Also a capacitor between VIN and AGND of the IC is highly recommended

AGND
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TYPICAL CHARACTERISTICS (25 °C, unless otherwise noted)

 Fig. 28 - Quiescent Current vs. Supply Voltage

 Fig. 29 - Quiescent Current vs. Supply Voltage

 Fig. 30 - UVLO vs. Temperature

 Fig. 31 - Quiescent Current vs. Temperature

 Fig. 32 - Breakdown Voltage vs. Temperature

 Fig. 33 - Full On Resistance vs. Input Voltage
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TYPICAL CHARACTERISTICS (25 °C, unless otherwise noted)

 Fig. 34 - Light On Resistance vs. Input Voltage

 Fig. 35 - Full On Resistance vs. Temperature

 Fig. 36 - Light On Resistance vs. Temperature

 Fig. 37 - Full On Resistance vs. Load Current

 Fig. 38 - Light On Resistance vs. Load Current

 Fig. 39 - Source to Drain Diode Voltage vs. Temperature
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TYPICAL CHARACTERISTICS (25 °C, unless otherwise noted)

 Fig. 40 - Diode to Light On Threshold vs. Temperature

 Fig. 41 - Light On to Full On Threshold vs. Temperature

 Fig. 42 - EN to Out Response Time vs. Temperature

 Fig. 43 - Reverse Leakage vs. Temperature

 Fig. 44 - TMON Voltage vs. Temperature

 Fig. 45 - COMM2 Leakage vs. Temperature
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TYPICAL CHARACTERISTICS (25 °C, unless otherwise noted)

 Fig. 46 - EN Threshold Voltage vs. Temperature  Fig. 47 - EN Leakage vs. Temperature

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?78907.
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PRODUCT SUMMARY
Part number SiC32201

Description 0.45 mO, integrated OR-ing switch with OR-ing controller, lossless current sense, and 
temperature report

Configuration Parallelable

Slew rate time (μs) -

On delay time (μs) -

Input voltage min. (V) 9

Input voltage max. (V) 18

On-resistance at input voltage min. (mΩ) -

On-resistance at input voltage max. (mΩ) 0.45

Quiescent current at input voltage min. (μA) -

Quiescent current at input voltage max. (μA) 1800

Output discharge (yes / no) No

Reverse blocking (yes / no) Yes

Continuous current (A) 100

Package type PowerPAK® MLP66-40L

Package size (W, L, H) (mm) 6.0 x 6.0 x 0.75

Status code 1

Product type OR-ing switch

Applications Redundant power supply, server, data center, cloud computing

http://www.vishay.com/ppg?71911
http://www.vishay.com/ppg?71911
http://www.vishay.com/ppg?71911
http://www.vishay.com/ppg?71911
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE 
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE. 

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively, 
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other 
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or 
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all 
liability arising out of the application or use of any product, (ii) any and all liability, including without limitation special, 
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular 
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay's knowledge of typical 
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements 
about the suitability of products for a particular application. It is the customer's responsibility to validate that a particular product 
with the properties described in the product specification is suitable for use in a particular application. Parameters provided in 
datasheets and / or specifications may vary in different applications and performance may vary over time. All operating 
parameters, including typical parameters, must be validated for each customer application by the customer's technical experts. 
Product specifications do not expand or otherwise modify Vishay's terms and conditions of purchase, including but not limited 
to the warranty expressed therein.

Hyperlinks included in this datasheet may direct users to third-party websites. These links are provided as a convenience and 
for informational purposes only. Inclusion of these hyperlinks does not constitute an endorsement or an approval by Vishay of 
any of the products, services or opinions of the corporation, organization or individual associated with the third-party website. 
Vishay disclaims any and all liability and bears no responsibility for the accuracy, legality or content of the third-party website 
or for that of subsequent links.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining 
applications or for any other application in which the failure of the Vishay product could result in personal injury or death. 
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please 
contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by 
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

© 2024 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED
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