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1 MSPS, 12 Bit Single-Ended Analog-to-Digital Converter 

 

1 FEATURES 
• Variable Power Management 

• Packaged in SOT23-6 

• Power Supply Used as Reference 

• Single 2.7V to 5.25V Supply Operation 

• Compatible With SPI™, QSPI™, 

MICROWIRE™, and DSP 

• Key Specifications 

- Resolution with No Missing Codes  

- Conversion Rate: 1 MSPS 

- DNL: 0.6, -0.3 LSB (Typical) 

- INL: ±0.6 LSB (Typical) 

- Power Consumption: 

- 3V Supply: 4.5mW (Typical) 

- 5V Supply: 11mW (Typical) 
 

2 APPLICATIONS 
• Automotive Navigation 

• FA or ATM Equipment 

• Portable Systems 

• Medical Instruments 

• Mobile Communications 

• Instrumentation and Control Systems 

 

3 DESCRIPTIONS 
The RS1461 is a low power, monolithic CMOS 12-bit 
analog-to-digital converter that operates at 1 MSPS. The 
RS1461 is a drop-in replacement for Texas Instruments' 
ADCS7476. This device is based on a successive 
approximation register architecture with internal track-
and-hold. The serial interface is compatible with several 
standards, such as SPI, QSPI, MICROWIRE, and many 
common DSP serial interfaces. 
The RS1461 uses the supply voltage as a reference, 
enabling the device to operate with a full-scale input 
range of 0 to VDD. The conversion rate is determined 
from the serial clock (SCLK) speed. This converter offers 
a shutdown mode, which can be used to trade 
throughput for power consumption. The RS1461 is 
operated with a single supply that can range from 2.7V 
to 5.25V. Normal power consumption during continuous 
conversion, using a 3V or 5V supply, is 4.5mW or 11mW 
respectively. The power-down feature, which is enabled 
by a chip select (CS̅̅ ̅) pin, reduces the power consumption 
to under 5µW using a 5V supply. This converter is 
available in a 6-pin SOT-23 package, which provides an 
extremely small footprint for applications where space is 
a critical consideration. This product is designed for 
operation over the automotive and extended industrial 
temperature range of -40°C to 125°C. 
 

Device Information (1) 
PART 

NUMBER 
PACKAGE BODY SIZE (NOM) 

RS1461 SOT23-6(6) 2.92mm×1.60mm 

 (1) For all available packages, see the orderable addendum at the end 
of the data sheet. 
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4 Revision History 
Note: Page numbers for previous revisions may different from page numbers in the current version. 
 

VERSION Change Date Change Item 

A.0 2023/06/19 Preliminary version completed 

A.1 2023/11/21 Initial version completed 
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5 PACKAGE/ORDERING INFORMATION (1) 

PRODUCT 
ORDERING 
NUMBER 

TEMPERATURE 
RANGE 

PACKAGE 
LEAD 

PACKAGE 
MARKING (2) 

MSL(3) PACKAGE OPTION 

RS1461 RS1461XH -40°C ~+125°C SOT23-6 1461 MSL1 Tape and Reel,3000 

NOTE: 
(1) This information is the most current data available for the designated devices. This data is subject to change without notice and revision 

of this document. For browser-based versions of this data sheet, refer to the right-hand navigation. 
(2) There may be additional marking, which relates to the lot trace code information(data code and vendor code)，the logo or the 

environmental category on the device. 
(3) MSL, The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications. 

 
Marking Information 

(1) SOT23-6 

Part Number

X: Internal Code
Y: Year,0-9
WW: Week: 01~52;52 
represents 52 and 53 week
L: Lot Code

(Top View)

1 2 3

56 4

1461
XYWWL
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6 Pin Configuration and Functions (Top View) 
 

 

Top View 

1 6 

2 5 

3 4 

 

VIN

 VDD

GND

CS

SDATA

SCLK

 

SOT23-6 

Pin Description 

NAME 
PIN 

I/O (1) DESCRIPTION 
SOT23-6 

VDD 1 P 

Positive supply pin. These pins must be connected to a quiet 2.7V to 5.25V 
source and bypassed to GND with 0.1µF and 1µF monolithic capacitors 
placed within 1 cm of the power pin. RS1461 uses this power supply as a 
reference, so it must be thoroughly bypassed. 

GND 2 G The ground return for the supply. 

VIN 3 I Analog input. This signal can range from 0 V to VDD. 

SCLK 4 I 
Digital clock input. The range of frequencies for this input is 10 kHz to 20 
MHz, with ensured performance at 20MHz. This clock directly controls the 
conversion and readout processes. 

SDATA 5 O 
Digital data output. The output words are clocked out of this pin by the 
SCLK pin. 

CS̅̅ ̅ 6 I Chip select. A conversion process begins on the falling edge of CS̅̅ ̅. 

(1)    G = Ground, I = Input, O = Output, P = Power 
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7 SPECIFICATIONS 
7.1 Absolute Maximum Ratings

 

Over operating free-air temperature range (unless otherwise noted) (1) 

 MIN MAX UNIT 

Supply voltage, VDD -0.3 6.5 V 

Voltage on any analog pin to GND -0.3 VDD+0.3 V 

Voltage on any digital pin to GND -0.3 6.5 V 

Input current at any pin (except power supply pins)  ±10 mA 

θJA Package thermal impedance (4) SOT23-6  230 °C/W 

Soldering temperature, infrared (10 sec)  215 °C 

Operating temperature,TA  150 °C 

Storage temperature, Tstg -65 150 °C 

(1) Stresses above these ratings may cause permanent damage. Exposure to absolute maximum conditions for extended periods may degrade 
device reliability. These are stress ratings only, and functional operation of the device at these or any other conditions beyond those 
specified is not implied. 

(2) Analog input terminal is diode-clamped to the power-supply rails. Input signal that can swing more than 0.3V beyond the supply rails 
should be current-limited to 10mA or less.  

(3) The maximum power dissipation is a function of TJ(MAX), RθJA, and TA. The maximum allowable power dissipation at any ambient 
temperature is PD = (T J(MAX) - TA) / RθJA. All numbers apply for packages soldered directly onto a PCB. 

(4) The package thermal impedance is calculated in accordance with JESD-51. 
 

7.2 ESD Ratings 
The following ESD information is provided for handling of ESD-sensitive devices in an ESD protected area only. 

 VALUE UNIT 

V(ESD) Electrostatic discharge 

Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(1) ±3500 

V Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-002(2) ±1500 

Machine Model (MM) ±150 

(1)   JEDEC document JEP155 states that 500 V HBM allows safe manufacturing with a standard ESD control process. 
(2)   JEDEC document JEP157 states that 250 V CDM allows safe manufacturing with a standard ESD control process. 

 

 

ESD SENSITIVITY CAUTION 

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be 
more susceptible to damage because very small parametric changes could cause the device not to meet its published 
specifications. 

 

7.3 Recommended Operating Conditions 
Over operating free-air temperature range (unless otherwise noted) 

 MIN NOM MAX UNIT 

VDD Supply voltage 2.7  5.25 
V 

 Digital input pins voltage (independent of supply voltage) 2.7  5.25 

TA Operating temperature -40  125 °C 
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7.4 Electrical Characteristics 
TA = 25°C, VDD = 2.7 V to 5.25 V, fSCLK = 20 MHz, and fSAMPLE = 1 MSPS (unless otherwise noted) (1)

 

PARAMETER CONDITIONS MIN TYP MAX UNIT 

STATIC CONVERTER CHARACTERISTICS 

 Resolution with no missing codes -40°C ≤TA ≤ 125°C   12 Bits 

INL Integral non-linearity -40°C ≤TA ≤ 125°C -1 ±0.6 +1 LSB 

DNL Differential non-linearity -40°C ≤TA ≤ 125°C -0.8 0.6/-0.3 +1 LSB 

VOFF Offset error -40°C ≤TA ≤ 125°C -2 ±1.2 +2 LSB 

GE Gain error -40°C ≤TA ≤ 125°C -1.2 ±0.6 +1.2 LSB 

TUE Total Unadjusted Error -40°C ≤TA ≤ 125°C  ±1.2  LSB 

DYNAMIC CONVERTER CHARACTERISTICS 

SINAD 
Signal-to-noise plus distortion 

ratio 
fIN=100kHz, -40°C ≤TA ≤ 125°C 70 71.5  dB 

SNR Signal-to-noise ratio fIN=100kHz, -40°C ≤TA ≤ 125°C 70.5 72  dB 

THD Total harmonic distortion fIN=100kHz, -40°C ≤TA ≤ 125°C  -82  dB 

SFDR Spurious-free dynamic range fIN=100kHz, -40°C ≤TA ≤ 125°C  84  dB 

IMD 
Intermodulation distortion, third 

order terms 
fa=108kHz, fb=109kHz  -80  dB 

FPBW -3dB full power bandwidth 
5V supply  10  MHz 

3V supply  7.7  MHz 

POWER SUPPLY CHARACTERISTICS 

IDD 

Normal mode (static) 

VDD = 4.75V to 5.25V,  

SCLK On or Off 
 1  mA 

VDD = 2.7V to 3.6V,  

SCLK On or Off 
 0.9  mA 

Normal mode (operational) 

VDD = 4.75V to 5.25V, fSAMPLE = 

1MSPS, -40°C ≤TA ≤ 125°C 
 2.2 3.0 mA 

VDD = 2.7V to 3.6V, fSAMPLE = 

1MSPS, -40°C ≤TA ≤ 125°C 
 1.5 2.0 mA 

Shutdown mode 
VDD = 5V, SCLK Off  1  µA 

VDD = 5V, SCLK On  50  µA 

PD 

Power consumption, normal mode 

(operational) 

VDD = 5V, fSAMPLE = 1MSPS, 

 -40°C ≤TA ≤ 125°C 
 11 15 mW 

VDD = 3V, fSAMPLE = 1MSPS, 

 -40°C ≤TA ≤ 125°C 
 4.5 6 mW 

Power consumption, shutdown 

mode 

VDD = 5V, SCLK Off  5  µW 

VDD = 3V, SCLK Off  3  µW 

ANALOG INPUT CHARACTERISTICS 

VIN Input range   0 to VDD  V 

IDCL DC leakage current   ±1  µA 

CINA Analog input capacitance   36  pF 

DIGITAL INPUT CHARACTERISTICS 

VIH Input high voltage -40°C ≤ TA≤ 125°C 2.4   V 

VIL Input low voltage 
VDD = 5V, -40°C ≤TA ≤ 125°C   0.8 V 

VDD = 3V, -40°C ≤TA ≤ 125°C   0.4 V 

(1)   Data sheet minimum and maximum specification limits are ensured by design, test, or statistical analysis. 
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Electrical Characteristics(continued) 
TA = 25°C, VDD = 2.7 V to 5.25 V, fSCLK = 20 MHz, and fSAMPLE = 1 MSPS (unless otherwise noted) (1)  

PARAMETER CONDITIONS MIN TYP MAX UNIT 

IIN Input current VIN = 0V or VDD  ±100  nA 

CIND Digital input capacitance   4  pF 

DIGITAL OUTPUT CHARACTERISTICS 

VOH Output high voltage 
ISOURCE = 200µA,  

VDD = 2.7V to 5.25V, 
-40°C ≤ TA ≤ 125°C 

VDD-0.2   V 

VOL Output low voltage 
ISINK = 200µA,  

-40°C ≤TA ≤ 125°C 
  0.4 V 

IOL TRI-STATE leakage current -40°C ≤TA ≤ 125°C   ±10 µA 

COUT TRI-STATE output capacitance -40°C ≤TA ≤ 125°C  4  pF 

 Output Coding  Straight (natural) binary  

AC ELECTRICAL CHARACTERISTICS 

fSCLK Clock frequency -40°C ≤TA ≤ 125°C   20 MHz 

DC SCLK duty cycle -40°C ≤TA ≤ 85°C 40%  60%  

tTH Track or hold acquisition time -40°C ≤TA ≤ 85°C   400 ns 

fRATE Throughput rate -40°C ≤TA ≤ 85°C   1 MSPS 

tAD Aperture delay   7.5  ns 

tAJ Aperture jitter   30  ps 

(1)   Data sheet minimum and maximum specification limits are ensured by design, test, or statistical analysis. 

 

7.5 Timing Requirements 
-40°C ≤ TA  ≤ 125°C, VDD  = 2.7 V to 5.25 V, and fSCLK  = 20 MHz (unless otherwise noted) (1)

 

PARAMETER CONDITIONS MIN TYP MAX UNIT 

tCONVERT    16×tSCLK   

tQUIET Quiet time (2)  50   ns 

t1 Minimum CS pulse width  10   ns 

t2 CS to SCLK setup time  10   ns 

t3 
Delay from CS until SDATA TRI-

STATE disabled (3) 
   20 ns 

t4 
Data access time after SCLK falling 

edge (4) 

VDD = 2.7V to 3.6V   40 ns 

VDD = 4.75V to 5.25V   20 ns 

t5 SCLK low pulse width  0.4×tSCLK   ns 

t6 SCLK high pulse width  0.4×tSCLK   ns 

t7 SCLK to data valid hold time 
VDD = 2.7V to 3.6V 7   ns 

VDD = 4.75V to 5.25V 5   ns 

t8 
SCLK falling edge to SDATA high 

impedance (5) 

VDD = 2.7V to 3.6V 6  25 ns 

VDD = 4.75V to 5.25V 5  25 ns 

tPOWER-UP Power-up time from full power down TA = 25°C  1  µs 

(1)   All input signals are specified as tr = tf = 5 ns (10% to 90% VDD) and timed from 1.6 V. 
(2)   Minimum quiet time required between bus relinquish and start of next conversion. 
(3)   Measured with 25pF load, and defined as the time taken by the output to cross 1 V. 
(4)   Measured with 25pF load, and defined as the time taken by the output to cross 1 V or 2 V. 
(5)  t8 is derived from the time taken by the outputs to change by 0.5 V. 
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Figure 1.  RS1461 Serial Interface Timing Diagram 
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7.6 TYPICAL CHARACTERISTICS 
NOTE: The graphs and tables provided following this note are a statistical summary based on a limited number of samples 
and are provided for informational purposes only.  

TA = 25°C, VDD = 3 V, fSAMPLE = 1 MSPS, fSCLK = 20 MHz, and fIN = 100 kHz (unless otherwise noted). 

 
Figure 2. DNL vs OUTPUT CODE 

 
Figure 3. INL vs OUTPUT CODE 

 

 
Figure 4. Spectral Response at 100kHz Input 

 
Figure 5. THD vs Source Impedance 

 
Figure 6. THD vs Input Frequency, 600KSPS 

 
Figure 7. THD vs Input Frequency, 1MSPS 
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TYPICAL CHARACTERISTICS 
TA  = 25°C, VDD  = 3 V, fSAMPLE  = 1 MSPS, fSCLK  = 20 MHz, and fIN  = 100 kHz (unless otherwise noted) 

 
Figure 8. SINAD vs Input Frequency, 600KSPS 

 
Figure 9. SINAD vs Input Frequency, 1MSPS 

 
Figure 10. SNR vs FSCLK 

 
Figure 11. SINAD vs FSCLK 
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8 Detailed Description 
 

8.1 Overview 
The RS1461 is a successive-approximation analog-to-digital converter designed around a charge- 
redistribution digital-to-analog converter. Simplified schematics of the RS1461 in both track and hold 
operation are shown in Figure 13 and Figure 14. In Figure 14, the device is in track mode where the switch 
SW1 connects the sampling capacitor to the input, and SW2 balances the comparator inputs. The device is in 
this state until CS̅̅ ̅ is brought low, at which point the device moves to hold mode. 
 

8.2 Functional Block Diagram 
 

SUCCESSIVE 
APPROXIMATION

ADC

CONROL
LOGIC

VIN  T/H 

CS

RS1461 SCLK

SDATA  
 

Figure 12.  RS1461 Functional Block Diagram 
 

8.3 Feature Description 
Serial interface timing diagram for the RS1461 is shown in Figure 1. CS̅̅ ̅ is chip select, which initiates conversions 
and frames the serial data transfers. SCLK (serial clock) controls both the conversion process and the timing of 
serial data. SDATA is the serial data out pin, where a conversion result is found. 
Basic operation of the RS1461 begins with CS̅̅ ̅ going low, which initiates a conversion process and data transfer. 
Subsequent rising and falling edges of SCLK will be labeled with reference to the falling edge of CS̅̅ ̅; for example, 
the third falling edge of SCLK shall refer to the third falling edge of SCLK after CS̅̅ ̅ goes low. 
At the fall of CS̅̅ ̅, the SDATA pin comes out of TRI-STATE, and the converter moves from track mode to hold 
mode. The input signal is sampled and held for conversion at the falling edge of CS̅̅ ̅. The converter moves from 
hold mode to track mode on the 13th rising edge of SCLK (see Figure 1). The SDATA pin is placed back into TRI-
STATE after the 16th falling edge of SCLK, or at the rising edge of CS̅̅ ̅, whichever occurs first. After a conversion 
is completed, the quiet time tQUIET must be satisfied before bringing CS̅̅ ̅ low again to begin another conversion. 
Sixteen SCLK cycles are required to read a complete sample from the RS1461. The sample bits (including any 
leading or trailing zeroes) are clocked out on falling edges of SCLK, and are intended to be clocked in by a receiver 
on subsequent falling edges of SCLK. RS1461 produces four leading zeroes on SDATA, followed by twelve data 
bits (the most significant first). The least significant data bit is valid on the 16th falling edge of SCLK. 
Depending upon the application, the first edge on SCLK after CS̅̅ ̅ goes low may be either a falling edge or a rising 
edge. If the first SCLK edge after CS̅̅ ̅ goes low is a rising edge, all four leading zeroes are valid on the first four 
falling edges of SCLK. If instead the first SCLK edge after CS̅̅ ̅ goes low is a falling edge, the first leading zero may 
not be set up in time for a microprocessor or DSP to read it correctly. The remaining data bits are still clocked 
out on the falling edges of SCLK. 
 

8.4 Device Functional Modes 
Figure 13 shows the device in hold mode where the switch SW1 connects the sampling capacitor to 
ground, maintaining the sampled voltage, and switch SW2 unbalances the comparator. The control logic 
then instructs the charge-redistribution DAC to add or subtract fixed amounts of charge from the sampling 
capacitor until the comparator is balanced. When the comparator is balanced, the digital word supplied to 
the DAC is the digital representation of the analog input voltage. The device moves from hold mode to track 
mode (Figure 14) on the 13th rising edge of SCLK. 
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Figure 13.  RS1461 in Hold Mode 
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Figure 14.  RS1461 in Track Mode 
 

8.4.1 Transfer Function 
The output format of RS1461 is straight binary. Code transitions occur midway between successive integer LSB 
values. The ideal transfer characteristic for the RS1461 is shown in Figure 15. 
 

 
 

Figure 15.  RS1461 Ideal Transfer Characteristic 
 

8.4.2 Power-up Timing 

The RS1461 typically requires 1µs to power up, either after first applying VDD, or after returning to normal 
mode from shutdown mode. This corresponds to one dummy conversion for any SCLK frequency within 
the specifications in this document. After this first dummy conversion, the RS1461 performs conversions 
properly. 
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8.4.3 Modes of Operation 
The RS1461 has two possible modes of operation: Normal Mode and Shutdown Mode. ADCS747x enters 
normal mode (and a conversion process is begun) when CS̅̅ ̅ is pulled low. The device enters shutdown mode 
if CS̅̅ ̅ is pulled high before the tenth falling edge of SCLK after CS̅̅ ̅ is pulled low, or stays in normal mode if 
CS̅̅ ̅ remains low. Once in shutdown mode, the device stays there until CS̅̅ ̅ is brought low again. By varying the 
ratio of time spent in the normal and shutdown modes, a system may trade off throughput for power 
consumption. 
 

8.4.3.1 Normal Mode 
The best possible throughput is obtained by leaving the RS1461 in normal mode at all times, so there are no 
power-up delays. To keep the device in normal mode continuously, CS̅̅ ̅ must be kept low until after the 
10th falling edge of SCLK after the start of a conversion (remember that a conversion is initiated by bringing 
CS̅̅ ̅  low). 
If CS̅̅ ̅ is brought high after the 10th falling edge, but before the 16th falling edge, the device remains in 
normal mode, but the current conversion is aborted, and SDATA returns to TRI-STATE (truncating the output 
word). 
Sixteen SCLK cycles are required to read all of a conversion word from the device. After sixteen SCLK 
cycles have elapsed, CS̅̅ ̅ may be idled either high or low until the next conversion. If  CS̅̅ ̅ is idled low, it must be 
brought high again before the start of the next conversion, which begins when CS̅̅ ̅ is again brought  low. 
After sixteen SCLK cycles, SDATA returns to TRI-STATE. Another conversion may be started, after tQUIET 
has elapsed, by bringing CS̅̅ ̅ low again. 
 

8.4.3.2 Start-Up Mode 
When the VDD supply is first applied, the RS1461 may power up in either of the two modes: normal or 
shutdown. As such, one dummy conversion should be performed after start-up, exactly as described in 
Power- Up Timing. The part may then be placed into either normal mode or the shutdown mode, as described 
in Normal Mode and Shutdown Mode. 
 

8.4.3.3 Shutdown Mode 
Shutdown mode is appropriate for applications that either do not sample continuously, or are willing to 
trade throughput for power consumption. When the RS1461 is in shutdown mode, all of the analog 
circuitry is turned off. 
To enter shutdown mode, a conversion must be interrupted by bringing CS̅̅ ̅ back high anytime between 
the second and tenth falling edges of SCLK, as shown in Figure 16. Once CS̅̅ ̅ has been brought high in this 
manner, the device enters shutdown mode; the current conversion is aborted and SDATA enters TRI-
STATE. If CS̅̅ ̅ is brought high before the second falling edge of SCLK, the device does not change mode; 
this is to avoid accidentally changing mode as a result of noise on the CS̅̅ ̅ line. 
 

 

 

Figure 16.  Entering Shutdown Mode 

 

 

 

Figure 17.  Entering Normal Mode 
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To exit shutdown mode, bring CS̅̅ ̅ back low. Upon bringing CS̅̅ ̅ low, the RS1461 begins powering up. Power 
up typically takes 1µs. This microsecond of power-up delay results in the first conversion result being unusable. 
The second conversion performed after power-up, however, is valid, as shown in Figure 17. 
If CS̅̅ ̅ is brought back high before the 10th falling edge of SCLK, the device returns to shutdown mode. This is 
done to avoid accidentally entering normal mode as a result of noise on the CS̅̅ ̅ line. To exit shutdown mode and 
remain in normal mode, CS̅̅ ̅ must be kept low until after the 10th falling edge of SCLK. The RS1461 is fully 
powered up after 16 SCLK cycles. 
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9 Application and Implementation 
 

9.1 Application Information 
A typical application of RS1461 is shown in Figure 18. The combined analog and digital supplies are provided 
in this example by the low-dropout voltage regulator, available in a variety of fixed and adjustable output 
voltages. The supply is bypassed with a capacitor network located close to the device. The three-wire 
interface is also shown connected to a microprocessor or DSP. 
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Figure 18.  Typical Application Circuit 

 

9.1.1 Analog Input 
An equivalent circuit for the RS1461 input channel is shown in Figure 19. The diodes D1 and D2 provide ESD 
protection for the analog inputs. At no time should an analog input exceed VDD + 300 mV or GND - 300 mV, 
as these ESD diodes begin conducting current into the substrate or supply line and affect ADC operation. 
The capacitor C1 in Figure 19 typically has a value of 4 pF, and is mainly due to pin capacitance. The resistor 
R1 represents the ON resistance of the multiplexer and track or hold switch, and is typically 100Ω. The 
capacitor C2 is the RS1461 sampling capacitor, and is typically 32pF. 
The sampling nature of the analog input causes input current pulses that result in voltage spikes at the 
input. RS1461 delivers best performance when driven by a low-impedance source to eliminate distortion 
caused by the charging of the sampling capacitance. In some applications where dynamic performance is 
critical, the input must be driven with a low output-impedance amplifier. In addition, when using RS1461 to 
sample AC signals, a band-pass or low-pass filter reduces harmonics and noise and thus improve THD and SNR. 

 
 

Figure 19.  Equivalent Input Circuit 
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9.1.2 Digital Inputs and Outputs 
The RS1461 digital inputs (SCLK and CS̅̅ ̅) are not limited by the same absolute maximum ratings as the 
analog inputs. The digital input pins are instead limited to 5.5V with respect to GND, regardless of VDD, 
the supply voltage. This allows RS1461 to be interfaced with a wide range of logic levels, independent of 
the supply voltage. 
 
Note: Even though the digital inputs are tolerant of up to 5.5V above GND, the digital outputs are only capable 
of driving VDD out.  
In addition, the digital input pins are not prone to latch-up; SCLK and CS̅̅ ̅ may be asserted before VDD without 
any risk. 
 

9.2 Power Supply Recommendations 
There are three concerns relating to the power supply of these products: the effects of Power Supply Noise 
upon the conversion process, the Digital Output Effect Upon Noise upon the conversion process, and Power 
Management of the product. 
 

9.2.1 Power Supply Noise 
Because the supply voltage of the RS1461 is the reference voltage, any noise greater than 1/2 LSB in 
amplitude has some effect upon the converter noise performance. This effect is proportional to the input 
voltage level. The power supply must receive all the considerations of a reference voltage as far as stability 
and noise is concerned. Using the same supply voltage for these devices as is used for digital components leads 
to degraded noise performance. 
 

9.2.2 Digital Output Effect Upon Noise 
The charging of any output load capacitance requires current from the digital supply, VDD. The current pulses 
required from the supply to charge the output capacitance causes voltage variations at the ADC supply line. 
If these variations are large enough, they could degrade SNR and SINAD performance of the ADC. 
Similarly, discharging the output capacitance when the digital output goes from a logic high to a logic low 
dumps current into the die substrate, causing ground bounce noise in the substrate that degrades noise 
performance if that current is large enough. The larger the output capacitance, the more current flows through 
the device power supply line and die substrate and the greater is the noise coupled into the analog path. 
The first solution to keeping digital noise out of the power supply is to decouple the supply from any 
other components or use a separate supply for the ADC. To keep noise out of the supply, keep the 
output load capacitance as small as practical. If the load capacitance is greater than 50 pF, use a 100Ω 
series resistor at the ADC output, located as close to the ADC output pin as practical. This limits the charge 
and discharge current of the output capacitance and improve noise performance. Because the series resistor 
and the load capacitance form a low frequency pole, verify signal integrity when the series resistor is added. 
 

9.2.3 Power Management 
When RS1461 is operated continuously in normal mode, throughput up to 1MSPS can be achieved. The user 
may trade throughput for power consumption by simply performing fewer conversions per unit time and 
putting the RS1461 into shutdown mode between conversions. This method is not advantageous beyond 
350kSPS throughput. 
A plot of maximum power consumption versus throughput is shown in Figure 20. To calculate the power 
consumption for a given throughput, remember that each time the part exits shutdown mode and enters 
normal mode, one dummy conversion is required. Generally, the user puts the part into normal mode, 
execute one dummy conversion followed by one valid conversion, and then put the part back into shutdown 
mode. When this is done, the fraction of time spent in normal mode may be calculated by multiplying the 
throughput (in samples per second) by 2µs, the time taken to perform one dummy and one valid conversion. 
The power consumption can then be found by multiplying the fraction of time spent in normal mode by the 
normal mode power consumption figure. The power dissipated while the part is in shutdown mode is negligible. 
For example, to calculate the power consumption at 300kSPS with VDD = 5V, begin by calculating the fraction 
of time spent in normal mode: 300,000 samples/second x 2µs = 0.6, or 60%. The power consumption at 
300kSPS is then 60% of 15mW (the maximum power consumption at VDD = 5V) or 9mW. 
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Figure 20.  Maximum Power Consumption vs Throughput 

 
 
 
 
 

  

0.001

0.01

0.1

1

10

0 50 100 150 200 250 300 350

P
O

W
E

R
 D

IS
S

IP
A

T
IO

N
(m

W
)

THROUGHPUT(kSPS)

VDD=3V

VDD=5V



                                                 RS1461 
 

  19 / 21 www.run-ic.com 
   

 

10 PACKAGE OUTLINE DIMENSIONS 
SOT23-6 (2) 

 

c

L
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NOTE:   

1. Plastic or metal protrusions of 0.15mm maximum per side are not included. 
2. This drawing is subject to change without notice. 

Symbol 
Dimensions In Millimeters Dimensions In Inches 

Min Max Min Max 

A (1)  0.900  0.035 

A1 0.000 0.150 0.000 0.006 

A2 0.650 0.850 0.026 0.033 

A3 0.350 0.450 0.013 0.018 

b 0.360 0.500 0.014 0.020 

c 0.140 0.200 0.005 0.008 

D (1) 2.850 3.050 0.112 0.120 

E (1) 1.600 1.700 0.063 0.067 

E1 2.650 2.950 0.104 0.116 

e 0.900 1.000 0.035 0.039 

e1 1.800 2.000 0.071 0.079 

L 0.300 0.600 0.012 0.024 

θ 0° 8° 0° 8° 
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11 TAPE AND REEL INFORMATION 
           REEL DIMENSIONS                                  TAPE DIMENSION 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

Reel 
Diameter

Reel Width(W1)

 

 

DIRECTION OF FEED

 
NOTE: The picture is only for reference. Please make the object as the standard. 
 

KEY PARAMETER LIST OF TAPE AND REEL 

Package 
Type 

Reel 
Diameter 

Reel 
Width 
(mm) 

 

A0 
(mm) 

 

B0 
(mm) 

 

K0 
(mm) 

 

P0 
(mm) 

 

P1 
(mm) 

 

P2 
(mm) 

 

W 
(mm) 

Pin1 
Quadrant 

SOT23-6 7’’ 9.5 3.17 3.23 1.37 4.0 4.0 2.0 8.0 Q3 

NOTE:  
1. All dimensions are nominal. 
2. Plastic or metal protrusions of 0.15mm maximum per side are not included. 
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IMPORTANT NOTICE AND DISCLAIMER 
Jiangsu RUNIC Technology Co., Ltd. will accurately and reliably provide technical and reliability data (including 
data sheets), design resources (including reference designs), application or other design advice, WEB tools, safety 
information and other resources, without warranty of any defect, and will not make any express or implied 
warranty, including but not limited to the warranty of merchantability Implied warranty that it is suitable for a 
specific purpose or does not infringe the intellectual property rights of any third party. 
 
These resources are intended for skilled developers designing with RUNIC products You will be solely 
responsible for: (1) Selecting the appropriate products for your application; (2) Designing, validating and testing 
your application; (3) Ensuring your application meets applicable standards and any other safety, security or other 
requirements; (4) RUNIC and the RUNIC logo are registered trademarks of RUNIC INCORPORATED. All 
trademarks are the property of their respective owners; (5) For change details, review the revision history 
included in any revised document. The resources are subject to change without notice. Our company will not be 
liable for the use of this product and the infringement of patents or third-party intellectual property rights due 
to its use. 
 


