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Si85xx AC Current Sensor Family 
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Product Description 
The Si85xx products are the world’s best AC Current Sensors with higher accuracy, smaller size 
and more integration than competing technologies.  The on-chip signal conditioning eliminates 
external circuitry providing a 75% reduction in board area and almost 80% reduction in enclosure 
volume compared to competing transformer solutions!   The Si85xx products are extremely price 
competitive and offer low power loss, less ringing, and high accuracy for ease of design. Unlike 
typical transformer based solutions, no calibration is required during the assembly of the power 
supply due to the accuracy of the Si85xx’s current measurement. Current sensors are used in 
power systems of all kinds and generate an output signal proportional to measured current, and 
AC Current Sensors from Silicon Labs utilize an innovative CMOS architecture making them an 
obvious replacement for competing solutions.  
 

Features 
• Single-chip ac current sensor with integrated signal conditioning 
• Family of current sensors supporting 5, 10, and 20 A full-scale measurements 
• Less than 1.3 mΩ primary series resistance; less than 2 nH primary inductance at 25 ºC 
• Measurement accuracy to ±5% 
• Small 4x4x1 mm QFN package 
• "Ping-Pong" output version enables one Si851x to replace two current transformers and 

associated BOM in full-bridge applications 
• Large 2VPP output signal at full-scale 
• Leading-edge noise suppression eliminates external blanking circuitry 
• 1,000 VDC isolation 
• /FAULT output safeguards system operation by notifying system of measurement error 
• –40 to +125 ºC operating range (Si85x4/5/6) 

 
Applications  
The Si85xx current sensors are typically used in ac-dc and isolated dc-dc power supplies, UPS 
systems and brushless dc motor controls. They have extremely low series resistance and series 
inductance, making them much more efficient than their nearest competitor—the current 
transformer. This makes the product very easy to design with and results in a power supply that is 
more efficient.  Since the Si85xx has a much smaller footprint (only 16mm2) and is much lower in 
height (1 mm tall), a higher density power supply design can be achieved with the Si85xx.  With 
the inevitable march towards higher power densities in systems, the Si85xx family enables design 
engineers to rapidly move up the power density curve to pack more power into the same space. 
Finally, in full-bridge applications, which typically use two current transformers, the Si85xx ping-
pong mode enables replacement of both transformers with a single integrated circuit. 
 
Competition 
The primary competition for the Si85xx family is traditional magnetics in the form of a current 
transformer and its associated BOM components. Other competitors include series resistor, Hall-
effect, and magneto-resistive devices.  Although some of these solutions may excel at a single 
specification, the Si85xx family offers significantly smaller size, lower loss, higher accuracy, and 
fewer external components making it a winning solution versus the competition. 
 
Pricing and Availability 
The Si85xx is available in a 4x4x1 mm 12-pin QFN package. 1k unit resale pricing ranges from 
$0.70 to $1.29 depending on full-scale current rating, operating temperature range and output 
configuration. Samples are available today and production will begin in 4Q-07. 
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Si85xx Overview 
The Si85xx current sensor replaces traditional current transformers with a much more integrated 
solution. By placing a coil on the silicon die, induced voltages are integrated and conditioned to 
give an output signal that is proportional to the input current. This unique architecture uses 
magnetic coupling from the metal slug to the coil which is similar to the operation of a current 
transformer, but the Si85xx offers greater efficiency, with much fewer losses in a much smaller 
footprint. 
 
The block diagram of the device is shown in Figure 1. Speaking points for the block diagram 
include the following: 

• Full suite of reset and mode logic which enables the device to be used in any topology 
(full-bridge, half-bridge, forward, flyback and push-pull power supplies). 

• Internal temperature sensor automatically compensates the output for temperature 
variations. 

• Auto calibration logic and signal conditioning reduces and compensates for offset errors. 
 

Figure 1: Si85xx Block Diagram 
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Part Number Table 
The table below lists the available part numbers and their associated current, temperature, and 
operational ratings in the Si85xx current sensor family. This table can also be found near the end 
of the product data sheet. 
 

P/N 
Full 

Scale 
Current 

(A) 

Full Scale 
Error  

(% of Reading)
Temp Range 

(˚C) 
Pin 7 

Function 
Output 
Mode 

Si8501-B-GM 5 
Si8502-B-GM 10 
Si8503-B-GM 20 

5% -40 to +85 ˚C 

Si8504-B-IM 5 
Si8505-B-IM 10 
Si8506-B-IM 20 

20% -40 to +125 ˚C 

Single 

Si8511-B-GM 5 
Si8512-B-GM 10 
Si8513-B-GM 20 

5% -40 to +85 ˚C 

Si8514-B-IM 5 
Si8515-B-IM 10 
Si8516-B-IM 20 

20% -40 to +125 ˚C 

Integrator 
Reset Time 

Programming 
Input 

Si8517-B-GM 5 
Si8518-B-GM 10 
Si8519-B-GM 20 

5% -40 to +85 ˚C /FAULT 
Output 

Ping Pong 

 
Table 1: Part Number Table 

 
 
Product Features and Benefits 
 

Key Feature Customer Benefits 
• Less than 1.3 mΩ primary series resistance; less 

than 2 nH primary inductance at 25 ºC 
• Low loss, higher efficiency and ease of design 

• Small 4x4x1 mm package • 75% savings in area, 80% savings in volume 
• "Ping-Pong" output version  • One Si851x device can replace two current 

transformer BOMs in full-bridge applications 
• Accurate to ±5% of measurement • Reduces need to “over-engineer” the supply 

• Can reduce power rating and size of passive 
components 

• Reduces need for power supply assembly 
calibration 

• Large 2 Vpp output signal at full-scale • Reduces need for set-point accuracy vs. 
dynamic range design trade-offs. 

 
Table 2: Features and Benefits Summary 
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Extremely low series resistance and series inductance 
The Si85xx family of current sensors has less than 1.3 mΩ of primary series resistance and less 
than 2 nH of primary inductance at 25 ºC. Efficiency and ease-of-design are two major benefits to 
system designers. 
 
Extremely low series resistance results in minimized conduction losses through the device, 
resulting in lower power losses. Lower losses in the power supply directly contribute to an 
increase in efficiency.  With extremely low series inductance, the sensing method does not 
significantly alter the current path nor does it significantly affect the control and compensation for 
the supply. This results in a component that is faster and easier to design into a supply. 
 
Extremely small size 
The Si85xx ac current sensor is 4x4x1 mm. Compared to a current transformer that is 
8.4x7.2x5.1 mm, there is a 75% reduction in board area and almost 80% reduction in enclosure 
volume. This is significant for power supply companies trying to enhance their value to their end 
customers by enabling higher power density. Increasing the power density is a critical evaluation 
and differentiation point for power supply manufacturers. 
 
Accuracy to ±5% of measurement 
With the accuracy of ±5%, no additional calibration steps are required during the power supply 
assembly process. 
 
Replacement of two current transformers in a full-bridge supply 
The high performance of the Si851x makes it capable of replacing two current transformers in a 
full-bridge application. Full-bridges are typically found in high power ac/dc supplies rated at 500 
W and above. Customers today are using a current transformer in each leg of the power supply 
as shown in Figure 2. The advanced “ping-pong” logic in the Si851x allows a single device to 
replace both current transformers and associated BOMs of approximately 10 components (see 
Figure 3). 
 
 
 
 
 
 
 
 
 
 

Figure 2: Typical Full-Bridge with Current Transformers 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 3: Equivalent Circuit Operation with a Single Si851x 
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Target Markets and Applications 
 

Market Segment/Application 

Power supplies 

 
AC-DC supplies, isolated dc-dc supplies and any power supply 
that uses a current transformer. Do not waste time on POL 
supplies or supplies that use DCR or low-side MOSFET sensing 
as these designs tend to only focus on cost and they will not 
value the size and accuracy of the Si85xx. 
 

Motor controls 

 
Brushless dc-dc motors that use a switched current for each 
phase. The current must go to zero for at least 250 nsec to 
enable use of the Si85xx. 
 

Lighting supplies 

 
Electronic lighting ballasts (not magnetic ballasts) where a 
current protection function is needed. 

 
 

Table 3. Target Markets and Applications 
 

Full-Bridge Sell "Ping-Pong" Si851x family
Half-Bridge
Push-Pull
Forward
Flyback
Other

Not an opportunity. These 
typically use cheap DCR or 

MOSFET current sensors which 
have poor accuracy.

Sell any of the Si85xx family
Sell any of the Si85xx family. 

Could use a combination of single 
and "ping-pong" devices.

Sell any of the Si85xx family. 
Verify that current in each phase 
goes to zero for at least 250nsec 

on each cycle.

Not an opportunity. Requirements 
are not a match for our devices.

Sell any of the Si85xx family

Not an opportunity. Requirements 
are not a match for our devices.

Three PhaseUPS

POL

Power 
Supply

AC-DC or 
Isolated 
DC-DC Sell any of the Si85xx family

Single Phase

Lighting 
Ballasts

Motor 
Control

Electronic

Magnetic

Dimming

Brushless DC Motors

DC Motors

AC Motors

 
 

Table 4: Applications Selling Strategy 
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Competition  
The primary competitor for the current sensor is a conventional current transformer made by 
companies such as Pulse Engineering, Coilcraft, or other manufacturers. The Si85xx has clear 
advantages in size, accuracy and series resistance when compared to the competition. Below is 
a comparison of all current sensing methods and illustrates the advantages of the Si85xx. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 5: Competitive Analysis 
 
The Si85xx family vs: 
 

Series resistor—this solution is much more expensive, and it suffers from much higher loss 
due to the high series resistance. Additionally, because of the low voltage output level, this 
solution may require an additional output amplifier. 
 
Hall effect sensor—this solution is much more expensive and it suffers from poor accuracy, 
and it is significantly larger in size (2X to 10X larger in footprint and height). Additionally, 
because of the low voltage output level, this solution may require an additional output 
amplifier. 
 
Current transformer—this solution is the most common competitor, and although it is cost 
competitive, it suffers from much higher loss, 3 times poorer accuracy, significantly larger in 
footprint and height, and requires more external components to complete the solution. 
Additionally, because of the low voltage output level, this solution may require an additional 
output amplifier. 
 
DCR sensing and MOSFET sensing—these solutions are large and have poor accuracy and 
are generally only focused on price. The Si85xx will not compete with these low performing 
solutions at the low-end of the price curve. 
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Qualifying the Opportunity 
Because the Si85xx architecture employs an on-chip integrator the must be externally reset every 
measurement cycle, the device has some timing requirements that should be considered when 
qualifying a design opportunity. Typically, these timing requirements are rarely an issue in power 
supply applications.  However, the timing requirements should be verified in Motor control, UPS, 
and lighting ballast applications. The typical buck converter application shown in Figure 4 can be 
used to illustrate reset signal hook-up as well as the associated timing. In this example, the 
current flowing thru the Si85xx, IQ1, would have a PWM like waveform as shown in Figure 5. To 
qualify an opportunity, the following two waveform characteristics must be verified: 
 

• Verify with the customer that the current flowing through the device will be 0.0 A for at 
least 250 nsec on every switching cycle. 

 
• Verify with the customer that the operating frequency of the supply is between 10 kHz 

and 1000 kHz. 

 
Figure 4: Typical Buck Converter Configuration 

 
Figure 5: Current and Output Voltage Waveforms 

 

IQ1

Current not flowing through the Si85xx 
which is determined by duty cycle and 

switching frequency of application. Must 
be greater than tR (reset time of 

250nsec).

IQ1

Current not flowing through the Si85xx 
which is determined by duty cycle and 

switching frequency of application. Must 
be greater than tR (reset time of 

250nsec).

IQ1

10kHz - 1000kHz

250nsec minimum

IQ1

10kHz - 1000kHz

250nsec minimum
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Si85XX-EVB Evaluation Board 
The Si85xx solder-in evaluation board is designed to enable a customer to solder it into an 
existing application and evaluate the performance of the Si85xx in the system. This approach 
enables rapid evaluation as the customer is not required to layout a new board—just use an 
existing design already available to evaluate the performance of the Si85xx. Also, the Si85xx 
requires no software to be written to evaluate the device. The Si85xx-EVB Evaluation Kit is 
available for a resale price of $19.99 USD per the price list. 
 
 

 
Figure 6: Si85xx-EVB Allows Device Evaluation Without New Board Layout  

 
In addition to product samples, there is a great sales tool called a “Comparison Board” that 
showcases the space savings between the Si85xx and a current transformer solution. Show this 
board to customers to demonstrate first hand the size and space savings of the Si85xx device.  
Ask for yours today! 
 
 
 
 
 
 
 
 
 
 

Figure 7: Comparison Board—Get Yours Today! 
 
 
 
Documentation 

• Customer-friendly presentation available on www.mysilabs.com/salesguide/Power 
• Sales memo available on www.mysilabs.com/salesguide/Power 
• Data short available on www.silabs.com/Power 
• Product data sheet available on www.silabs.com/Power 

 

Pwr, Gnd, Mode & I/O Signals

Cut Trace &
Solder Leads

Customer’s BoardSi8512Pwr, Gnd, Mode & I/O Signals

Cut Trace &
Solder Leads

Customer’s BoardSi8512
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Summary 
The Si85xx ac Current Sensor family is primarily a replacement for current sensors in power 
supply applications, but opportunities also exist in motor control and lighting applications. Typical 
power supply applications include ac-dc and isolated dc-dc converters operating at 50 kHz and 
above. The unique architecture of the Si85xx provides significant advantages to the customer and 
the device wins against existing bulky solutions including the current transformer (primary 
competitor), and Hall-effect or magneto-resistive solutions. 
 
Sell the key advantages of the Si85xx family which include the following: 
 

• Dramatically lower losses and parasitic inductances—higher efficiencies and ease of 
design.. 

• Dramatically smaller size—75% savings in board area and 80% savings in enclosure 
volume. 

• Ease of design—no calibration required and simpler power supply design and layout 
• Replacement of two current transformer BOMs in a full-bridge application—double the 

board area and volume savings are possible. 
 
The Si85xx is another exciting product to add to our growing family of power products.  Look for 
opportunities to sell the current sensor and isolators to the same customer! 
 
 
 
Factory Contacts 
 
Marketing 
Brett Etter 
Product Marketing Manager 
Silicon Laboratories 
brett.etter@silabs.com 
Office Phone: 512-532-5338 
 
Applications 
Keith Coffey 
Applications Engineer 
Silicon Laboratories 
Keith.coffey@silabs.com 
Office Phone: 512-532-5213 
 


