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General Description 
The SA59205 uses a 16-bit ADC (Analog to Digital 

Converter) along with a dedicated analog front-end to 

enable precise monitoring of current, voltage, and power 

of a separate rail. Two dedicated address pins, which can 

set 16 different addresses, enable connecting multiple 

devices to a host on the same I2C or SMBUS-compatible 

bus.  

An integrated power accumulator calculates the average 

power. Programmable calibration values, conversion time, 

and averaging along with an internal multiplier enable 

direct current readings in amperes and power readings in 

watts. 

A programmable interrupt function provides a flexible way 

to alert a host when the voltage, current, or power levels 

are below or above the configured thresholds.  

The SA59205 can monitor bus voltages that vary from 0V 

to 36V, independent of the supply voltage. The device is 

AEC−Q100 Qualified. 

Features  
 Monitoring Bus Voltages from 0V to 36V  
 High-Side or Low-Side Sensing 
 Embedded 16-bit ADC 
 Reporting Current, Voltage, and Power  
 Integrated Power Accumulator for Average Power 

Monitoring 
 High Accuracy:  

 0.15% Gain Error (Max) 
 ±10μV Shunt Offset (Max)    

 Low IB: 1nA (Max) 
 Configurable Averaging Options 
 Abundant Alert Source Settings 
 1.8V I2C and SMBus Compliant Interface 
 16 Programmable Addresses  
 Power Supply: 2.7V to 5.5V  
 AEC-Q100 Qualified 
 Operating Temperature: –40°C~125°C 
 Package: MSOP10 
 MSL Rating: MSL1 

Application 
 Automotive Battery Management Systems 
 EV/HEV μA-kA Sense Applications 
 DC/DC Converters 
 Electronic Control Units 

 

Typical Application 

LOAD

IN-

IN+

VBUS

Power Supply

0 ~ 36V

GND

High-side

shunt

VS

SDA

SCL

Alert

A0

A1

2.7 ~ 5.5V

MCU

 
Figure 1. Typical Application Circuit  
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Ordering Information 

Ordering Part Number Package Type Top Mark 

SA59205FBP MSOP10 GKQxyz 

x = year code, y = week code, z = lot number code. 

Pinout (Top View) 
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Pin Description 

Pin No Pin Name Pin Description 

1 A1 Address pin. Connect to GND, SCL, SDA, or VS. 

2 A0 Address pin. Connect to GND, SCL, SDA, or VS. 

3 ALERT Multi-functional alert, open-drain output. 

4 SDA Serial bus data line, open-drain input/output. 

5 SCL Serial bus clock line, open-drain input. 

6 VS Power supply, 2.7 V to 5.5 V. 

7 GND Ground. 

8 VBUS Bus voltage input. 

9 IN– Negative differential voltage input. Connect to load side of shunt resistor. 

10 IN+ Positive differential voltage input. Connect to supply side of shunt resistor. 

 

Block Diagram 
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Figure 2. Block Diagram 
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Absolute Maximum Rating 

Parameter (Note 1) Min Max Unit 

VS -0.3 6 

V 

VIN+ - VIN (Differential) -40 40 

(VIN+ + VIN-) / 2 (Common-Mode) -0.3 40 

VBUS -0.3 40 

VSDA, VSCL, VA0, VA1 -0.3 6 

Input Current into any Pin  5 
mA 

Open-drain Digital Output Current  10 

Maximum Junction Temperature  150 
°C 

Storage Temperature Range -65 150 

ESD: HBM (Human Body Model) ± 2500 V 

ESD: CDM (Charged Device Model) ± 1000 V 

 

Thermal Information 

Parameter (Note 2) Max Unit 

θJA Junction-to-Ambient Thermal Resistance 140 
°C/W 

θJC Junction-to-Case Thermal Resistance (top) 38 

 

Recommended Operating Conditions 

 

  

Parameter (Note 3) Min Max Unit 

VS  3.3 
V 

Common-mode, VIN+, VIN-  12 

Operation Temperature -40 125 °C 
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Electrical Characteristics 
TA = -40°C to 125°C, VS = 3.3V, VIN+ = 12V, VSENSE = (VIN+ – VIN–) = 0mV and VVBUS = 12V, unless otherwise specified. (Note 4) 

Parameter Symbol Conditions Min Typ Max Units 

Input 

Shunt Voltage Input Range   -81.92  +81.9175 mV 

Bus Voltage Input Range (Note 6)   0  36 V 

Common-mode Rejection CMRR 0V≤VIN+≤36V 130 140  dB 

Shunt Offset Voltage, RTI (Note 7) VOS TA= 25°C  ±2.5 ±10 μV 

Shunt Offset Voltage, RTI vs. Temperature    0.02 0.1 μV/°C 

Shunt Offset Voltage, RTI vs. Power 
Supply 

PSRR 2.7≤VS≤5.5V, TA= 25°C  1.8  μV/V 

Bus Offset Voltage, RTI VOS TA= 25°C  ±1.25 ±7.5 mV 

Bus Offset Voltage, RTI vs. Temperature    5 40 μV/°C 

Bus Offset Voltage, RTI vs. Power Supply PSRR TA= 25°C  0.5  mV/V 

Input Bias Current (IIN+, IIN– pins) IB TA= 25°C   1 nA 

VBUS Input Impedance (Note 5)  TA= 25°C  910  kΩ 

DC Accuracy 

ADC Native Resolution    16  Bits 

1 LSB Step Size 
 Shunt voltage  2.5  μV 

 Bus voltage  1.25  mV 

Shunt Voltage Gain Error  TA= 25°C  0.02 0.15 % 

Shunt Voltage Gain Error vs. Temperature    10 50 ppm/°C 

Bus Voltage Gain Error  TA= 25°C  0.02 0.15 % 

Bus Voltage Gain Error vs. Temperature    10 50 ppm/°C 

Power Gain Error 
 VBUS=12V,  

VIN+ - VIN-= -80~80mV,  
TA= 25°C 

 0.05 0.3 % 

Power Gain Error vs. Temperature    10 65 ppm/°C 

Differential Nonlinearity (Note 5)  TA= 25°C  ±0.1  LSB 

ADC Conversion Time tCT 

CT bit = 000, TA= 25°C  140 147 

μs 
CT bit = 001, TA= 25°C  204 215 

CT bit = 010, TA= 25°C  332 349 

CT bit = 011, TA= 25°C  588 618 

CT bit = 100, TA= 25°C  1.1 1.155 

ms 
CT bit = 101, TA= 25°C  2.116 2.222 

CT bit = 110, TA= 25°C  4.156 4.364 

CT bit = 111, TA= 25°C  8.244 8.657 

SMBus 

SMBus Timeout (Note 5) (Note 8)  TA= 25°C  28 35 ms 

Digital Input / Output 

Input Capacitance (Note 5)  TA= 25°C  3  pF 

Leakage Input Current  
0V≤VSCL≤VS, 0V≤VSDA≤VS, 
0V≤VAlert≤VS, TA= 25°C 

 0.1 1 μA 

Address pins (A0/ A1) Bias Current  VA0=VS, VA1=VS, TA= 25°C  5.5 7 μA 

High Level Input Voltage VIH  1.4  6 V 

Low Level Input Voltage VIL  -0.3  0.4 V 

Low Level Output Voltage, SDA, Alert VOL  0  0.4 V 

Hysteresis    200  mV 

Power Supply 

Operating Supply Range   2.7  5.5 V 

Quiescent Current (Note 9) IQ 

TA= 25°C  320 390 

μA Power down (Shutdown) 
Mode, TA= 25°C 

 3.7 5 

Power-on Reset Threshold (Note 5) VPOR   2  V 
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Note 1:  Stresses beyond the “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress 
ratings only. Functional operation of the device at these or any other conditions beyond those indicated in the operational 
sections of the specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability. 

Note 2: Package thermal resistance is measured in the natural convection at TA = 25˚C on an 8.5cm × 8.5cm two-layer 
Silergy Evaluation Board. θJC top is measured in accordance with JESD51-14. 

Note 3: The device is not guaranteed to function outside its operating conditions. 

Note 4: Unless otherwise stated, limits are 100% production tested at TA≈TJ = -40 to 125˚C. Limits over the operating 

temperature range (see recommended operating conditions) and relevant voltage range(s) are guaranteed by design, test, 
or statistical correlation. 

Note 5:  Guaranteed by design or statistical correlation and not production tested. 

Note 6: While the input range is 36V, the full-scale range of the ADC scaling is 40.96V. Do not apply more than 36V. 

Note 7: RTI = Referred-to-input. 

Note 8: SMBus timeout in the SA59205 resets the interface any time SCL is low for more than 28ms.  

Note 9: A0=A1=GND or floating. 

 

 

  



SA59205 
 

DS_SA59205 Rev.1.0                            Silergy Corp. Confidential- Prepared for Customer Use Only                         6 
© 2025 Silergy Corp.                                                                                                                                All Rights Reserved. 

Typical Characteristics 

At TA = 25°C, VS = 3.3 V, VIN+ = 12V, VSENSE = (VIN+ – VIN–) = 0mV and VVBUS = 12V (unless otherwise noted) 

Shunt Input Offset Voltage vs. Temperature
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Shunt Input Common Mode Rejection  Ratio vs. Temperature
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Shunt Input Gain Error vs. Temperature

G
a
in

 E
rr

o
r 

(%
)

Temperature ( ) 

-50 -30 -10 10 30 50 70 90 110 130 150

125 25 -40 

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

                      

Shunt Input Gain Error vs. Common-Mode Voltage
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Bus Input Offset Voltage vs. Temperature
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Bus Input Gain Error vs. Temperature
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Input Bias Current  vs. Temperature
In

p
u
t 
B

ia
s 

C
u
rr

e
n
t 

(n
A

)

Temperature ( ) 

-50 -30 -10 10 30 50 70 90 110 130 150

125 25 -40 

0

2

4

6

8

10

12

14

16

18

20

                    

Active IQ vs. Supply Voltage
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Active IQ  vs. Temperature
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Shutdown IQ  vs. Temperature
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Detailed Description 

The SA59205 is a current, voltage, and power monitoring device which can be used to continuously monitor an independent 
power rail with a voltage between 0V and 36V. The SA59205 can measure the differential voltage across the shunt resistor 
generated with the load current through IN+ and IN- pins.  It can also measure power supply bus voltage by connecting this 
voltage to the VBUS pin. Based on the acquired data, the device reports values for current, voltage and power. The 
integrated power accumulator calculates the average power. Programmable calibration values, conversion time, and 
averaging, along with the built-in multiplier enable direct current readings in amperes and power readings in watts.  
A programmable interrupt function provides a flexible method to alert a host when the voltage, current, or power levels 

below or above the configured thresholds. 

The SA59205 provides three function blocks: ADC, Power Accumulator, and Interrupt generation. The ADC operation can 
be configured using the Configuration Register. The Accumulator can be configured using the ACCUM_CONFIG Register. 
The Interrupt can be configured using the Mask/Enable Register. Each block is described in detail below. 

ADC 

The SA59205 integrates a highly accurate 16-bit ADC. The SA59205 converts the measurements to current based on the 
calibration register value, and then calculates power.  

The internal ADC has two operating modes, continuous and triggered, that determine how the ADC operates after shunt 
voltage and bus voltage conversions. When the device is in normal operating mode, the SA59205 will continuously convert 
a shunt voltage value followed by a bus voltage value. After reading the shunt voltage value, the current value will be 
calculated. This current value is then used for calculating the power. These values are subsequently stored in an 
accumulator. The measurement and calculation sequence repeats until the number of averages set in the configuration 
register is reached. After every sequence, the present set of values is appended to the previously collected values. After 
the averaging processing completes, the final values for the shunt voltage, bus voltage, current, and power will be updated 
in the corresponding registers that can then be read by a host via the I2C bus. 

In addition to the two operating modes (continuous and triggered), the internal ADC also has a power-down mode that 
reduces the quiescent current and turns off the current flowing into the device inputs, which reduces the current consumption 
when the device is not being used. 

The SA59205 offers programmable conversion time for both the shunt voltage and bus voltage measurements. The 
conversion time for these measurements can be programmed between 140μs and 8.244ms. A greater number of samples 
in the average or a longer conversion time enables the device to be more effective in reducing the system noise affecting 
the measurement accuracy. 

Power Accumulator 

The SA59205 has an integrated power accumulator that records the total accumulated power, the corresponding sample 
count, and rollover count. The accumulated power and sample count are accessible by reading the EIN Register and can 
be used for both energy metering and on-demand average power calculations. 

The accumulator has two operation modes, continuous and counting, which are configured using the ACCUM_CONFIG 
Register. When the accumulator is in continuous mode, the power will continuously accumulate until the accumulated power 
overflows. In counting mode, the power continuously accumulates until the countdown number set in the TIMER bits of 
ACCUM_CONFIG Register is reached, or the EIN Register overflows.  The accumulator re-starts at 0. 

Only positive powers or only negative powers, can be accumulated by setting the ACCUM_CONFIG Register. If the EIN 
accumulator encounters a value inconsistent with the selected mode of operation, the corresponding flag will become ‘1’. 

If the accumulation function has to be restarted, the EIN Register can be cleared and then the accumulation can restart by 
setting the CLEAR_EIN bit of the ACCUM_CONFIG Register.  

The energy accumulator can be configured using the ACCUM_CONFIG Register command to automatically clear with each 
READ_EIN command. The ability to clear the accumulator on read, switch ADC conversion mode, or switch accumulation 
mode permits the device to be easily synchronized to an external timer and allows the accumulator to always start at 0, 
which eliminates the need to subtract the initial accumulated values and sample counts. 

The EIN Register can also be cleared by setting the RST bit of Configuration Register to ‘0’. This method of clearing EIN 
Register is not recommended because this command also clears the Calibration Register used for scaling the accumulated 
power.  
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Interrupt Generation 

The SA59205 uses the Alert Limit Register in conjunction with the Mask/Enable Register to allow the Alert pin to be 
programmed to respond to a single user-defined event (Alert Function), or to other defined device notifications, such as 
Conversion Ready, Accumulation Ready, or EIN Overflow. Based on the function selected using the Mask/Enable register, 
the value written into the Alert Limit Register sets the corresponding threshold value that asserts the Alert pin.  

The Alert pin can monitor one of several available user-programmable thresholds: 

• Current Over-Limit (COL) 

• Current Under-Limit (CUL) 

• Bus Over-Voltage (BOV) 

• Bus Under-Voltage (BUV) 

• Power Over-Limit (POL) 

The Alert pin is an open-drain output. This pin will be asserted when the function selected in the Mask/Enable Register 
meets the trigger criteria programmed into the Alert Limit Register. Only one of these alert functions can be enabled and 
monitored at a time. If multiple Alert Functions are enabled, the selected function in the highest significant bit position will 
take priority and determine the behavior of the Alert pin.  

The Conversion Ready state of the device can be monitored using the Alert pin to inform the host when the SA59205 has 
completed the current conversion cycle and is ready to initiate a new one. The Conversion Ready can be monitored along 
with one of the Alert Functions.  

In accumulator counting mode, the Accumulation Ready Flag bit will be set after the time of accumulation is reached. The 
accumulation Ready Flag can be monitored using the Alert pin along with one of the Alert Functions.  

The EIN Overflow Flag bit will be set after the EIN Register overflows, which includes accumulated power and sample count 
overflows. The EIN Overflow Flag can be monitored using the Alert pin along with one of the Alert Functions. 

If an alert function is not used, the Alert pin can be left floating without impacting the operation of the device. If an alert 
function like the Conversion Ready, the Accumulation Ready, or the EIN Overflow Flag is enabled, after the Alert pin is 
asserted, the Mask/Enable Register must be read following the alert to determine the source of the alert.  

If the Device Notifications are not needed, the Alert pin will only respond to an alert limit being triggered based on the Alert 
Function being enabled. 

When the value in the Alert Limit Register is compared to the corresponding converted value, for example, if the alert 
function that is enabled is Current Over-Limit (COL), following every shunt voltage update, the value in the Alert Limit 
Register will be compared to the measured shunt voltage to determine if the measurement has exceeded the programmed 
limit, which translates to the current through the shunt exceeding the target threshold. The Alert Function Flag (AFF) asserts 
high any time the measured voltage exceeds the value programmed into the Alert Limit Register. In addition to the AFF 
being asserted, the Alert pin is asserted based on the configuration bits. 

The Bus Voltage alert functions compare the measured bus voltage to the Alert Limit Register following every bus voltage 
update and assert the AFF bit and Alert pin if the condition is met. 

The Power Over-Limit alert function is compared to the calculated power value following every bus voltage measurement 
update, and asserts the AFF bit and Alert pin if the programmed threshold is exceeded. 

The polarity of the Alert pin and behavior can be controlled using the Alert Polarity Bit (APOL bit of the Mask/Enable Register).  

If the Alert Latch is enabled, the AFF bit and Alert pin will remain asserted until either the Configuration Register is written 
to or the Mask/Enable Register is read. 

If the Alert pin is not used in a design, it can be left floating. 

I V I V I V I V I V I V I V I V I V I V I V I V I V I V I V I V

P P P P P P P P P P P P P P P P
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Figure 3. Power Calculation Scheme 
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Device Configuration 

In order to report the current and power values properly, several registers should be configured using the following steps: 

Step 1: select the resolution of the Current Register (04h): Current_LSB. 

The highest resolution for the Current Register (04h) can be obtained by using the smallest allowable Current_LSB based 
on the maximum expected current IMAX as shown in Equation (1). Select a value for the Current_LSB to the nearest round 
number above this value to obtain the conversion of the Current Register (04h) and Power Register (03h) to amperes and 
watts respectively. 


15

_
2

MAXI
Current LSB    (1) 

Where Current_LSB is the resolution of the Current Register (04h); IMAX is the maximum expected monitored current. 

In addition, the value of the shunt resistor is selected based on the shunt voltage measurement range and IMAX with the 
intent to maximize the dynamic range. 

Step 2: Calibration Register (05h) Configuration 

The Calibration Register enables the user to scale the Current Register (04h) and Power Register (03h) values. With the 
correct configuration of the Calibration Register (05h), the current flowing through the shunt resistor can be read by simply 
multiply the Current Register and Current_LSB. The value of the Calibration Register (05h), CAL[R], can be calculated using 
Equation (2) below: 






2048 _
[ ]

_ Shunt

Shunt LSB
CAL R

Current LSB R
 (2) 

Where CAL[R] is the value of the Calibration Register (05h); Shunt_LSB is the resolution of the Shunt Voltage Register 
(01h), Shunt_LSB is 2.5μV/LSB; Current_LSB is the resolution of the Current Register (04h); RShunt is the shunt resistor.  

After programming the Calibration Register, the Current Register (04h) and Power Register (03h) update accordingly based 
on the corresponding shunt voltage and bus voltage measurements on every measurement cycle. Until the Calibration 
Register is programmed, the Current Register (04h) and Power Register (03h) values will be zero. 

Step 3: Current Register (04h)  

The value of the Shunt Register (01h) can be calculated using Equation (3) 


[ ]

_

ShuntCurrent R
Shunt R

Shunt LSB
 (3) 

In the device, the Current Register value is calculated based on the value of the Shunt Voltage Register (01h) and the 
Calibration Register (05h). 




[ ] [ ]
[ ]

2048

Shunt R CAL R
Current R  (4) 

Where Current[R] is the value of the Current Register (04h); Shunt[R] is the value of the Shunt Register (01h); CAL[R] is 
the value of the Calibration Register (05h) 

The Current Register value represents the current in Amperes, and is calculated using equation (5) 

 [ ] _Current Current R Current LSB  (5) 

Step 4: Bus Voltage Register 

The Bus Voltage is calculated using equation (6) 

[ ] _Bus Bus R Bus LSB   (6) 

Where Bus_LSB is the resolution of the Bus Voltage Register(02h), which is a fixed 1.25mV/LSB. 

Step 5: Power Register 

The value of the Power Register (03h) is calculated using equation (7) 




[ ] [ ]
[ ]

20000

Current R Bus R
Power R  (7) 

Where Current[R] is the value of the Current Register (04h); Bus[R] is the value of the Bus Voltage Register (02h); Power[R] 
is the value of the Power Register (03h). 

Based on equations (1) ~ (7), the resolution of the Power Register is fixed as 25 times of the resolution of the Current 
Register. The power value is calculated using equation (8) 

 [ ] _Power Power R Power LSB  (8) 
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Configuration Example 

In Figure 4, a nominal 10A load creates a differential voltage of 20mV across a 2mΩ shunt resistor. The Bus Voltage is 
measured at the external VBUS input pin, which is connected to the IN– pin to measure the voltage level delivered to the 
load. In this example, the VBUS pin measures less than 12V because the voltage at the IN– pin is 11.98V as a result of the 
voltage drop across the shunt resistor. 

I
2
C or 

SMBus 

Compatible 

Interface

Power Register

Current Register

Voltage Register

Alert Register

ADC
10A

LOAD

IN-

IN+

VBUS

Power Supply

+12V

GND

2mΩ

V

I

VS

SDA

SCL

Alert

A0

A1

3.3V

Power Accumulator

 
Figure 4. High-Side Sensing Circuit Application Example 

Assuming a maximum expected current of 15A, the Current_LSB is calculated to be 457.7μA/bit using Equation (1). The 
Current_LSB value could be rounded up to 500μA/Bit or 1mA/Bit to simplify the conversion from the Current Register (04h) 
and Power Register (03h) to amperes and watts. In this example, a value of 1mA/bit was chosen for the Current_LSB. Using 
this value for the Current_LSB does trade a small amount of resolution for having a simpler conversion process. Using 
Equation (2) with a Current_LSB value of 1mA/bit and a shunt resistor value of 2mΩ results in a Calibration Register value 
of 2560 (A00h). 

The Current Register (04h) is then calculated by multiplying the decimal value of the Shunt Voltage Register (01h) by the 
decimal value of the Calibration Register and then dividing by 2048, as shown in Equation (4). In this example, the Shunt 
Voltage Register contains a value of 8,000 (representing 20mV), which is multiplied by the Calibration Register value of 
2560 and then divided by 2048 to generate a decimal value for the Current Register (04h) of 10000 (2710h). Multiplying this 
value by 1mA/bit results in a 10A current level to be measured.  

The LSB for the Bus Voltage Register (02h) is a fixed 1.25mV/bit, which means the 11.98V present at the VBUS pin results 
in a register value of 9584 (2570h). Note that the MSB of the Bus Voltage Register (02h) is always zero because the VBUS 
pin is only able to measure positive voltages.  

The Power Register (03h) is calculated by multiplying the decimal value of the Current Register, 10000, by the decimal 
value of the Bus Voltage Register (02h), 9584, and then dividing by 20,000, as defined in Equation (7). In this example, the 
result for the Power Register (03h) is 4792 (12B8h). Multiplying this result by the power LSB (25 times Current_LSB) results 
in a power calculation of (4792 × 25mW/bit), or 119.82W. The power LSB has a fixed ratio to the Current_LSB of 25. In this 
example, 1mA/bit Current_LSB results in a power LSB of 25mW/bit. This ratio is internally programmed to ensure that the 
scaling of the power calculation is within an acceptable range. A manual calculation for the power being delivered to the 
load would use a bus voltage of 11.98V multiplied by the load current of 10A to give a result of 119.8W. 

The following table lists the register configuration value, measured values, and calculated values for current and power for 
a 10A load, VCM=12V, RSHUNT=2mΩ, and VVBUS=12V. 

Table 1. Calculating Current and Power 

Register Name Address Contents DEC LSB Value 

Configuration Register 00h 4127h    

Shunt Register 01h 1F40h 8000 2.5μV 20mV 

Bus Voltage Register 02h 2570h 9584 1.25mV 11.98V 

Calibration Register 05h 0A00h 2560   

Current Register 04h 2710h 10000 1mA 10A 

Power Register 03h 12B8h 4792 25mW 119.82W 
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Programming 

Serial Bus Address 

To communicate with the SA59205, the controller must first send a byte representing the peripheral address. The address 
byte consists of seven address bits and a direction bit that indicates whether the action is a read or write operation. 

The device has two address pins, A0 and A1, which can be used to select between 16 possible addresses. The device 
samples the state of pins A0 and A1 on every bus communication. The state of the address pins has to be stable before 
any activity on the serial interface occurs. 

A1 A0 Address 

GND GND 1000000 

GND VS 1000001 

GND SDA 1000010 

GND SCL 1000011 

VS GND 1000100 

VS VS 1000101 

VS SDA 1000110 

VS SCL 1000111 

SDA GND 1001000 

SDA VS 1001001 

SDA SDA 1001010 

SDA SCL 1001011 

SCL GND 1001100 

SCL VS 1001101 

SCL SDA 1001110 

SCL SCL 1001111 

Write Command 

Accessing a specific register on the SA59205 is accomplished by writing the appropriate value to the register pointer. The 
value for the register pointer is the first byte to be transferred after the peripheral address byte with the R/W bit low. Every 
write operation to the device requires a value for the register pointer. 

Writing to a register begins with the first byte transmitted by the controller. This byte is the peripheral address with the R/W 
bit low. The device then acknowledges the receipt of a valid address. The next byte transmitted by the controller is the 
address of the register which data is written to. This register address value updates the register pointer to the desired 
register. The next two bytes are written to the register addressed by the register pointer. The device acknowledges the 
receipt of each data byte. The controller may terminate data transfer by generating a start or stop condition. 

1 9 1 9 1 9 1 9

SCL

Start by 

Controller

1SDA 0 0 A3 A2 A1 A0 W

ACK by 

Peripheral

P7 P6 P5 P4 P3 P2 P1 P0

ACK by 

Peripheral

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

ACK by 

Peripheral

ACK by 

Peripheral
Stop by 

Controller

Frame 1 

2-wire Peripheral Address Byte

Frame 2 
Register pointer byte

Frame 3 
Data MSByte

Frame 4 
Data LSByte  

Figure 5.  Timing Diagram for Write Word Format 

Read Command 

When reading from the SA59205, a new value must be written to the register pointer, as shown in Figure 6. This write is 
accomplished by issuing a peripheral address byte with the R/W bit low, followed by the register pointer byte. No additional 
bytes are required.  

1 9 1 9

SCL

Start by 
Controller

1SDA 0 0 A3 A2 A1 A0 W

ACK by 
Peripheral

P7 P6 P5 P4 P3 P2 P1 P0

ACK by 
Peripheral

Stop by 
Controller

Frame 1 
2-wire Peripheral address byte

Frame 2 
Register pointer byte  

Figure 6. Typical Register Pointer Set 
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The controller then generates a start condition and sends the peripheral address byte with the R/W bit high to initiate the 
read command. The next byte is transmitted by the peripheral and is the most significant byte of the register indicated by 
the register pointer. This byte is followed by an Acknowledge from the controller; and the peripheral transmits the least 
significant byte. The controller acknowledges the receipt of the data byte. The controller may terminate data transfer by 
generating a Not-Acknowledge after receiving any data byte or generating a start or stop condition.  

1 9 1 9 1 9

SCL

Start by 
Controller

1SDA 0 0 A3 A2 A1 A0 R

ACK by 

Peripheral

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

ACK by 
Controller

NACK by 
Controller

Stop by 
Controller

Frame 1 
2-wire Peripheral address byte

Frame 2 
Data MSByte

Frame 3 
Data LSByte  

Figure 7. Timing Diagram for Read Word Format 

High-Speed I2C Mode 

When the bus is idle, both the SDA and SCL lines will be pulled high by the pull-up resistors. The controller generates a 
start condition followed by a valid serial byte containing high-speed (HS) controller code 00001XXX. This transmission is 
made in fast (400kHz) or standard (100kHz) (F/S) mode at no more than 400kHz. The device does not acknowledge the 
HS controller code, but does recognize it and switches its internal filters to support 3.4MHz operation. 

The controller then generates a repeated start condition (a repeated start condition has the same timing as the start 
condition). After this repeated start condition, the protocol will be the same as F/S mode, except that transmission speeds 
up to 3.4MHz are allowed. Instead of using a stop condition, using repeated start conditions maintains the bus in HS-mode. 
A stop condition ends the HS-mode and switches all the internal filters of the device to support the F/S mode. 

SCL

SDA
tBUF

tHDSTA

tR tHDDAT

tHIGH

tF

tSUDAT

tSUSTA

tSUSTO

tLOW

P S Sr P  

Figure 8. Bus Timing Diagram 

Table 2. Bus Timing Diagram Definitions 

Parameters Symbol 
Fast Mode High-Speed Mode 

Units 
Min Max Min Max 

SCL operating frequency fSCL 0.005 0.4 0.005 3.4 MHz 

Bus free time between stop and start conditions tBUF 600  160  ns 

Hold time after repeated START condition.  
After this period, the first clock is generated. 

tHDSTA 100  100  ns 

Repeated start condition setup time tSUSTA 100  100  ns 

STOP condition setup time tSUSTO 100  100  ns 

Data hold time tHDDAT 10 900 10 100 ns 

Data setup time tSUDAT 100  20  ns 

SCL clock low period tLOW 1300  200  ns 

SCL clock high period tHIGH 600  60  ns 

Data fall time tF  300  80 ns 

Clock fall time tF  300  40 ns 

Clock rise time tR  300  40 ns 

Clock/data rise time for SCLK≤100kHz tR  1000   ns 

 

SMBus Alert Response 

The SA59205 responds to the SMBus Alert Response address, which provides a quick fault identification for simple 
peripheral devices. When an Alert occurs, the controller can broadcast the Alert Response by using peripheral address 
(0001 100) with the Read/Write bit set high. Following this Alert Response, any peripheral device that generates an alert 
identifies itself by acknowledging the Alert Response and sending its address on the bus. 
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The Alert Response can activate several different peripheral devices simultaneously, similar to the I2C General Call. If more 
than one peripheral attempts to respond, bus arbitration rules apply. The losing device does not generate an Acknowledge 
and continues to hold the Alert line low until the interrupt is cleared. 

The timing diagram for the SMBus Alert response operation is shown below. 

1 9 1 9

SCL

Start by 

Controller

0SDA 0 0 1 1 0 0 R

ACK by 

Peripheral

1 0 0 A3 A2 A1 A0 0

NACK by 

Controller
Stop by 

Controller

Frame 1 SMBus Alert response address byte Frame 2 Peripheral address byte

Alert

 

Figure 9. Timing Diagram for SMBus Alert 
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Register Map 

The SA59205 uses a bank of registers for storing configuration settings, status information, measurements, and internal 
calculation results. 
The following table summarizes the device registers. All 16-bit device registers can be accessed using two 8-bit bytes read 
or write transactions via the I2C interface. 
 

Register Address 
(Hex) 

Register Name Function Power-On Reset (Hex) Type 

00h Configuration Register 
All registers reset, shunt voltage and bus voltage ADC 
conversion times, averaging, and operating mode. 

4127h R/W 

01h Shunt Voltage Register Shunt voltage measurement data. 0000h R 

02h Bus Voltage Register Bus voltage measurement data. 0000h R 

03h Power Register 
Contains the value of the calculated power being 
delivered to the load. 

0000h R 

04h Current Register 
Contains the value of the calculated current flowing 
through the shunt resistor. 

0000h R 

05h Calibration Register 
Sets full-scale range and LSB of current and power 
measurements. Overall system calibration. 

0000h R/W 

06h Mask/Enable Register Alert configuration and Conversion Ready flag. 0000h R/W 

07h Alert Limit Register 
Contains the limit value to compare to the selected Alert 
function. 

0000h R/W 

0Ah EIN Register Retrieves the energy reading measurement. 
00h, 00h, 
00h, 00h, 
00h, 00h, 

Block 
read 

0Dh 
ACCUM_CONFIG 

Register 
Configures Control register for the accumulator 
function. 

004Ch R/W 

 

Configuration Register (00h) (Read/Write) 

The Configuration Register settings control the operating modes for the device. This register controls the conversion time 
settings for the shunt and bus voltage measurements as well as the averaging mode used. The operating mode that selects 
signals to be measured is also programmed in the Configuration Register. 

The Configuration Register can be read at any time without impacting or affecting the device settings or a conversion in 
progress. Writing to the Configuration Register halts any conversion in progress until the write sequence is completed, 
resulting in a new conversion starting based on the new contents of the Configuration Register (00h). This halt prevents any 
uncertainty in the conditions used for the next completed conversion. 
 

Bit No. Bit Name Por Value Description 

D15 RST 0 
Reset Bit 
Setting this bit to '1' generates a system reset that is the same as power-on reset. Reset all 
registers to the default values. This bit self-clears. 

D14 

Reserved 

1 

Reserved D13 0 

D12 0 

D11 AVG2 0 

Averaging Mode 
Determines the number of samples that are collected and averaged. The following table shows 
all the AVG bit settings and related number of averages for each bit setting. Shaded values 
are default. 

AVG[2:0] Number of Averages 

000  1 

001 4 

010 16 

011 64 

100 128 

101 256 

110 512 

111 1024 
 

D10 AVG1 0 

D9 AVG0 0 

D8 VBUSCT2 1 

Bus Voltage Conversion Time 
Sets the conversion time for the bus voltage measurement. The following table shows the 
VBUSCT bit options and related conversion times for each bit setting. Shaded values are 
default. 

VBUSCT[2:0] Conversion Time 

000 140us 

001 204us 

D7 VBUSCT1 0 
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D6 VBUSCT0 0 

010 332us 

011 588us 

100 1.1ms 

101 2.116ms 

110 4.156ms 

111 8.244ms 
 

D5 VSHCT2 1 

Shunt Voltage Conversion Time 
Sets the conversion time for the shunt voltage measurement. The following table shows the 
VSHCT bit options and related conversion times for each bit setting. Shaded values are 
default. 

VSHCT[2:0] Conversion Time 

000 140us 

001 204us 

010 332us 

011 588us 

100 1.1ms 

101 2.116ms 

110 4.156ms 

111 8.244ms 
 

D4 VSHCT1 0 

D3 VSHCT0 0 

D2 MODE2 1 

Operating Mode 
Selects continuous, triggered, or power-down mode of operation. These bits default to 
continuous shunt and bus measurement mode. The mode settings are shown as below. 
Shaded values are default. 

MODE[2:0] Mode 

000 Power-Down (or Shutdown) 

001 Shunt Voltage, Triggered 

010 Bus Voltage, Triggered 

011 Shunt and Bus, Triggered 

100 Power-Down (or Shutdown) 

101 Shunt Voltage, Continuous 

110 Bus Voltage, Continuous 

111 Shunt and Bus, Continuous 
 

D1 MODE1 1 

D0 MODE0 1 

 

Shunt Voltage Register (01h) (Read-Only) 

The Shunt Voltage Register stores the current shunt voltage reading, VSHUNT. Negative numbers are represented in two's 
complement format. Generate the two's complement of a negative number by complementing the absolute value binary 
number and adding 1. An MSB = '1' denotes a negative number. 

If averaging is enabled, this register displays the averaged value. 

Full-scale range = 81.92mV (decimal = 7FFF); LSB= 2.5μV. 
 

Bit No. D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 

Bit 
Name 

SIGN SD14 SD13 SD12 SD11 SD10 SD9 SD8 SD7 SD6 SD5 SD4 SD3 SD2 SD1 SD0 

POR 
Value 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

Bus Voltage Register (02h) (Read-Only) 

The Bus Voltage Register stores the most recent bus voltage reading, VBUS. If averaging is enabled, this register displays 
the averaged value. 

Full-scale range = 40.96V (decimal = 7FFF); LSB = 1.25mV. 
 

Bit No. D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 

Bit 
Name 

- BD14 BD13 BD12 BD11 BD10 BD9 BD8 BD7 BD6 BD5 BD4 BD3 BD2 BD1 BD0 

POR 
Value 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Power Register (03h) (Read-Only) 

If averaging is enabled, this register displays the averaged value. 

The Power Register LSB is internally programmed to equal 25 times the programmed value of the Current_LSB. 
 

Bit No. D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 

Bit 
Name 

PD15 PD14 PD13 PD12 PD11 PD10 PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PD0 

POR 
Value 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

Current Register (04h) (Read-Only) 

If averaging is enabled, this register displays the averaged value. 
 

Bit No. D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 

Bit 
Name 

CSIG
N 

CD 
14 

CD 
13 

CD 
12 

CD 
11 

CD 
10 

CD9 CD8 CD7 CD6 CD5 CD4 CD3 CD2 CD1 CD0 

POR 
Value 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

Calibration Register (05h) (Read/Write) 

This register provides the device with the value of the shunt resistor that is used to create the measured differential voltage. 
It also sets the resolution of the Current Register. Programming this register sets the Current_LSB and the Power_LSB. 
This register is also used in system calibration.  
 

Bit No. D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 

Bit 
Name 

- FS14 FS13 FS12 FS11 FS10 FS9 FS8 FS7 FS6 FS5 FS4 FS3 FS2 FS1 FS0 

POR 
Value 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

Mask/Enable Register (06h) (Read/Write) 

The Mask/Enable Register selects the function that is enabled to control the Alert pin as well as how that pin functions. If 
multiple functions are enabled, the highest significant bit position Alert Function (D15-D11) takes priority and responds to 
the Alert Limit Register. 

Bit No. Bit Name Por Value Description 

D15 COL 0 
Current Over-Limit 
Setting this bit high configures the Alert pin to be asserted if the shunt voltage measurement 
following a conversion exceeds the value programmed in the Alert Limit Register. 

D14 CUL 0 
Current Under-Limit 
Setting this bit high configures the Alert pin to be asserted if the shunt voltage measurement 
following a conversion drops below the value programmed in the Alert Limit Register. 

D13 BOL 0 
Bus Voltage Overvoltage 
Setting this bit high configures the Alert pin to be asserted if the bus voltage measurement 
following a conversion exceeds the value programmed in the Alert Limit Register. 

D12 BUL 0 
Bus Voltage Undervoltage 
Setting this bit high configures the Alert pin to be asserted if the bus voltage measurement 
following a conversion drops below the value programmed in the Alert Limit Register. 

D11 POL 0 

Power Over-Limit 
Setting this bit high configures the Alert pin to be asserted if the Power calculation made 
following a bus voltage measurement exceeds the value programmed in the Alert Limit 
Register. 

D10 CNVR 0 
Conversion Ready 
Setting this bit high configures the Alert pin to be asserted when the Conversion Ready Flag, 
Bit 3, is asserted indicating that the device is ready for the next conversion. 

D9 ACCUMR 0 

Accumulation Ready 
Setting this bit high configures the Alert pin to be asserted when the Accumulation Ready Flag, 
Bit 5, is asserted indicating that the time of accumulations is reached in Accumulator Counting 
mode. 

D8 EOF 0 
EIN Overflow 
Setting this bit high configures the Alert pin to be asserted when the Accumulation Ready 
Flag, Bit 6, is asserted indicating that the EIN Register overflows. 
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D7 - 0  

D6 EOFF 0 

EIN Overflow Flag 
The EIN Overflow Flag bit is set after the EIN Register overflows.  
When the Alert Latch Enable bit is set to Latch mode, the EIN Overflow Flag bit clears only 
when the Mask/Enable Register is read. When the Alert Latch Enable bit is set to Transparent 
mode, the EIN Overflow Flag bit is cleared, following the next conversion that does not result 
in an Alert condition. 

D5 ACCUMRF 0 

Accumulation Ready Flag 
The Accumulation Ready Flag bit is set after the times of accumulations is reached in 
Accumulator Counting mode.  
When the Alert Latch Enable bit is set to Latch mode, the Accumulation Ready Flag bit clears 
only when the Mask/Enable Register is read. When the Alert Latch Enable bit is set to 
Transparent mode, the Accumulation Ready Flag bit is cleared following the next conversion 
that does not result in an Alert condition. 

D4 AFF 0 

Alert Function Flag 
While only one Alert Function can be monitored at the Alert pin at a time, the Conversion 
Ready can also be enabled to assert the Alert pin. Reading the Alert Function Flag following 
an alert allows the user to determine if the Alert Function was the source of the Alert. 
When the Alert Latch Enable bit is set to Latch mode, the Alert Function Flag bit clears only 
when the Mask/Enable Register is read. When the Alert Latch Enable bit is set to Transparent 
mode, the Alert Function Flag bit is cleared following the next conversion that does not result 
in an Alert condition. 

D3 CVRF 0 

Conversion Ready Flag 
Although the device can be read at any time, and the data from the last conversion is available, 
the Conversion Ready Flag bit is provided to help coordinate one-shot or triggered 
conversions. The Conversion Ready Flag bit is set after all conversions, averaging, and 
multiplications are complete. Conversion Ready Flag bit clears under the following conditions: 
1.) Writing to the Configuration Register (except for Power-Down selection) 
2.) Reading the Mask/Enable Register 

D2 OVF 0 
Math Overflow Flag 
This bit is set to '1' if an arithmetic operation resulted in an overflow error. It indicates that 
current and power data may be invalid. 

D1 APOL 0 
Alert Polarity bit; sets the Alert pin polarity. 
1 = Inverted (active-high open collector) 
0 = Normal (active-low open collector) (default) 

D0 LEN 0 

Alert Latch Enable 
Configures the latching feature of the Alert pin and Alert Flag bits. 
1 = Latch enabled 
0 = Transparent (default) 
When the Alert Latch Enable bit is set to Transparent mode, the Alert pin and Flag bit resets 
to the idle states when the fault has been cleared. When the Alert Latch Enable bit is set to 
Latch mode, the Alert pin and Alert Flag bit remains active following a fault until the 
Mask/Enable Register has been read. 

 

Alert Limit Register (07h) (Read/Write) 

The Alert Limit Register contains the value used to compare to the register selected in the Mask/Enable Register to 
determine if a limit has been exceeded. 
 

Bit No. D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 

Bit 
Name 

AUL1
5 

AUL1
4 

AUL1
3 

AUL1
2 

AUL1
1 

AUL1
0 

AUL9 AUL8 AUL7 AUL6 AUL5 AUL4 AUL3 AUL2 AUL1 AUL0 

POR 
Value 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

EIN Register (0Ah) (Read) 

EIN Register is a command that returns information that the host can use to calculate energy or to average input power 
consumption. Six bytes of data are returned by this command. The first two bytes are the 16-bit, unsigned output of the 
internal accumulator that continuously sums samples of the instantaneous input power. The third data byte is a count of the 
rollover events for the accumulator. This byte is an unsigned integer indicating the number of times that the accumulator 
has rolled over from the maximum positive value (FFFFh) to zero. The last three data bytes are a 24-bit unsigned integer 
that represents the number of samples of the instantaneous input power accumulated. 
The combination of the accumulator and the rollover count can overflow within a few seconds depending on the ADC 
conversion time. The host software must detect and appropriately handle this overflow, similar to the sample count value 
overflows (this event only occurs one time every few hours when using 1ms ADC conversion time). 
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To convert the data obtained in the EIN Register command to average power, first convert the accumulator and rollover 
count to an unsigned integer. 
Total Accumulated Unscaled Power (Accumulator_24) = (rollover_count × 216) + Accumulator 
The overflow detection and handling are done using the 24 bits of accumulator data and the sample count. As shown in the 
following formula, data from the previous calculation must be saved and used in this calculation to obtain the unscaled 
average power.  The following table lists the definitions for this command. 

   
   

 



_ 24 _ 24 1

_  _  1

Accumulator n Accumulator n

Sample count n Sample count n
 

Where 
• accumulator_24 [n] = Overflow corrected, 24-bit accumulator data from this read 

• Sample_count [n] = Sample count data from this read 

• accumulator_24[n-1] = Overflow corrected 24-bit accumulator data from the previous read  

• Sample_count [n-1] = Sample count data from the previous read 

• Unscaled average power is now in the same units as the data from the READ_PIN command 

 

EIN Register Definitions 

Byte Meaning Default 

6 Sample count high byte 0 

5 Sample count mid byte 0 

4 Sample count low byte 0 

3 Power accumulator rollover count 0 

2 Power accumulator high byte 0 

1 Power accumulator low byte 0 

 
When the average power is calculated over a known number of samples, energy can be calculated by taking the product of 
the average power and the time interval for that average. The time interval can be externally measured or calculated by 
multiplying the number of samples reported by the ADC conversion time, inclusive of any device averaging modes. 
Calculating the energy consumption using the ADC conversion time can result in a 10% error in the energy reading because 
of the variations of the internal sampling oscillator frequency. Using a higher accuracy external time measurement method 
is recommended to increase the energy measurement precision. 
The energy accumulator can be configured using the ACCUM_CONFIG Register command to automatically clear on each 
READ_EIN (D1-D0,0Dh) command. The ability to clear the accumulator on a read permits the device to be easily 
synchronized to an external timer and allows the accumulator to always start at 0, thus eliminating the need to subtract the 
initial accumulated values and sample counts. 
The READ_EIN (D1-D0,0Dh) power accumulator can also be cleared by issuing a CLEAR_EIN (D0,0Dh) command or RST 
(D15,00h) command. Clearing the power accumulator with the RST (D15,00h) command is not recommended because this 
command also clears the calibration register used to scale the accumulated power. 
 

ACCUM_CONFIG Register (0Dh) (Read/Write) 

This register configures various behaviors of the device for data communications and alerts. 
Bit No. Bit Name POR Value Description 

D15 EIN_Status 0 
0 = All values added to the EIN accumulator match the setting of EIN_ACCUM 
1 = The EIN accumulator encountered a value inconsistent with the selected mode of 
operation. 

D14 ACCUM_MODE 0 
1 = Accumulator Counting mode 
0 = Accumulator Continuous mode 

D13 

EIN_ACCUM 00 

00 = All powers are accumulated. 
01 = All the positive powers are accumulated. The sample count continues to increment for 
negative values. 
10 = All the negative powers are accumulated. The sample count continues to increment for 
positive values. 
11 = All signed powers are accumulated. 

D12 

D11 
Switch_ADC_M
ode auto clear 

0 

0 = Clear the EIN Register and then start the accumulation function after switching the ADC 
conversion mode. 
1 = Not clear the EIN Register and then continue to accumulate after switching the ADC 
conversion mode. 
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D10 
READ_EIN auto 

clear 
0 

0 = Does not clear the sample count and accumulator after read. 
1 = Clear the sample count and accumulator after read. 

D9 

TIMER 000 

Set the times of accumulations in Accumulator Counting mode. 
000 = 16 
001 = 64 
010 = 128 
011 = 256 
100 = 512 
101 = 1024 
110 = 2048 
111 = 4096 

D8 

D7 

D6-D2 MID 10011 The Manufacturer ID Register stores a unique identification number for the manufacturer. 

D1 
Switch_EIN_Mo

de auto clear 
0 

Set the mode of switching the EIN_ACCUM. 
0 = Clear the EIN Register and then start the accumulation function after switching the 
EIN_ACCUM. 
1 = Not clear the EIN Register and then continue to accumulate after switching the 
EIN_ACCUM. 

D0 CLEAR_EIN 0 

Set the mode of clearing the EIN Register. 
0 = Do nothing. 
1 = Clear the EIN Register and then start the accumulation function. 
When the CLEAR_EIN bit is written to 1, this bit returns to 0 after the operation is finished. 
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Application Schematic 
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Alert

 

BOM List 

Designator  Description Part Number MFR 

CBYPASS 100nF/50V/X7R, 0603 GCJ188R71H104KA12D muRata 

RSENSE 10mΩ/1W, 1%, 2512  RL2512FK-070R01L YAGEO 

RSDA, RSCL 1kΩ, 1%, 0603   

RALERT 10kΩ, 1%, 0603   

 

Layout Guidelines 

Use a Kelvin connection to connect the input pins to the current-sensing resistor RSENSE. Due to the low resistance values 
of RSENSE, poor PCB routing often leads to additional parasitic resistance between the input pins, resulting in inaccuracy that 
cannot be ignored. This connection technique ensures that only RSENSE impedance is detected between the input pins and 
minimize the loop formed by these connections. 

Place a bypass capacitor (a 0.1μF MLCC is recommended) very close to VCC and GND. 
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Figure 10. Recommended Layout  
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MSOP10 Package Outline Drawing 

 

                 
 

Top view     Side view 
 

            
 

                     Front view                                    Recommended Pad Layout 
 
Notes: All dimensions in millimeters and exclude mold flash & metal burr. 
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Tape and Reel Specifications 

1. Tape Orientation 

 

 

                                          Feeding direction  

 

2. Reel Dimensions       

 

 

Reel

Size

 

Package 
types 

Tape width 
(mm) 

Pocket pitch 
(mm) 

Reel size 
(Inch) 

Trailer length 
(mm) 

Leader length 
(mm) 

Qty per 
reel 

MSOP10 12 8 13" 400 400 3000 
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Revision History 

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

Date Revision Change 

July. 23, 2025 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 

an 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  

© 2025 Silergy Corp.                                                             All Rights Reserved. 
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