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12 1-MSPS SAR ADC 

 

 

  

1  

  SAR ADC: 

- 1 MSPS  1.8V AVDD 243 µ W 

- 1 MSPS  3V AVDD 720 µ W 

- 100 kSPS  3V AVDD 78 µ W 

- 1 kSPS  3V AVDD 1 µW 

 1MSPS  

  

- AVDD: 1.65 V  3.6 V 

- DVDD: 1.65 V  3.6 V (  AVDD ) 

- –40°C  125°C 

  

- 12  (NMC) 

- 3V AVDD  68 dB  

- 3 V AVDD  -79 dB  

 0V  AVDD 

  

  (SPI) - 16MHz 

  JESD8-7A  I/O 

  

2  

  

  

  

  

  

  

  

  

  

3  

RS1461LP  12 1MSPS  

(ADC) 1.65V  

3.6V

 (SAR) ADC  (SPI)  

CS̅̅ ̅  SCLK  CS̅̅ ̅ 

SCLK 

1.65V  3.6V

 RS1461LP  JESD8-7A  DVDD 

1.65V 1.95V  

RS1461LP  VSSOP8  

40 C  125 C

  

 

 (1) 

   

RS1461LP VSSOP8 2.30 mm × 2.00 mm 

(1)  

 

`

Device

RS8701

+

-

DSP

AINM

AINP

SCLK

SDO

CS

AVDD

10

2.2nF

100

100

100

DVDD

AVDD

GND

+

-

DVDD

AVDD

100nF 1µF 1µF

VIN+
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4  

   

A.0 2026/08/07  
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5  (1) 

  (°C)  (2) MSL(3)  

RS1461LPXVS8 VSSOP8 -40°C ~+125°C 1461 MSL1 Tape and Reel, 3000 

: 

(1)  

(2)  

(3) RUNIC JEDEC J-STD-20F MSL

RUNIC  
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6   
 

1

2

3

4 5

8

7

6

DVDD

SCLK

SDO

CS

GND

AVDD

AINP

AINM

VSSOP8
 

 

 

   

DVDD 1  I/O  

SCLK 2   

SDO 3   

CS̅̅ ̅̅  4   

AINM 5   

AINP 6   

AVDD 7  ADC  

GND 8   
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7  

7.1  

 (1) 

    

AVDD to GND -0.3 3.9 V 

DVDD to GND -0.3 3.9 V 

AINP to GND -0.3 AVDD + 0.3 V 

AINM to GND -0.3 0.3 V 

 GND -0.3 DVDD + 0.3 V 

 (2), θJA VSSOP8  205 °C/W 

, Tstg -60 150 °C 

(1) 

 

(2) JESD-51  

 

7.2 ESD  

 ESD  

   

V(ESD)  
 (HBM), ANSI/ESDA/JEDEC JS-001  (1) ±2000 

V 
 (CDM), JEDEC specification JESD22-C101  (2) ±1000 

(1) JEDEC  JEP155 500V HBM  ESD  

(2) JEDEC  JEP157 250V CDM  ESD  

 

 

ESD  

ESD

 

 

7.3  

 

    

AVDD   1.65 3.6 V 

DVDD   1.65 3.6 V 

TA   -40 125 °C 
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7.4  

TA = –40°C  125°C, AVDD = 3 V, DVDD = 1.65 V  3.6 V, fSAMPLE = 1 MSPS,  VAINM = 0 V,  

   (1)   

  (1)  0  AVDD V 

  
AINP to GND -0.1  AVDD+0.1 V 

AINM to GND -0.1  0.1 V 

CS    15  pF 

    12  Bits 

NMC   12   Bits 

INL  
AVDD = 3 V  ±1.2  

LSB (2) 
AVDD = 1.8 V  ±1.8  

DNL  
AVDD = 3 V  -0.9/1.1  

LSB 
AVDD = 1.8 V  -0.98/1.2  

EO   

 AVDD = 1.65 V to 3.6 V  ±12  

LSB 
 (3) 

AVDD = 3V  ±1  

AVDD = 1.8 V  ±2  

dVOS/dT   ±3  ppm/°C 

EG  
AVDD = 3 V  ±0.1  

%FS 
AVDD = 1.8 V  ±0.05  

    ±3  ppm/°C 

tACQ    200   ns 

  
16-MHz SCLK, AVDD = 1.65 V 
to 3.6 V 

  1 MHz 

SNR   (4) 
fIN = 2 kHz, AVDD = 3 V  68  dB 

fIN = 2 kHz, AVDD = 1.8 V  66  dB 

THD  (4)(5) fIN = 2 kHz, AVDD = 3 V  -79  dB 

SINAD  (4) 
fIN = 2 kHz, AVDD = 3 V  67.5  dB 

fIN = 2 kHz, AVDD = 1.8 V  65.5  dB 

SFDR  (4) fIN = 2 kHz, AVDD = 3 V  80  dB 

(1)  

(2) LSB  

(3)  

(4) dB FSR  0.5 dB  

(5)  
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TA = –40°C  125°C, AVDD = 3 V, DVDD = 1.65 V  3.6 V, fSAMPLE = 1 MSPS,  VAINM = 0 V,  

   (1)   

/ CMOS  

VIH  (6) –40°C ≤ TA ≤ 125°C 0.65 DVDD  DVDD+0.3 V 

VIL  (6) –40°C ≤ TA ≤ 125°C -0.3  0.35 DVDD V 

VOH  (6) 
At ISOURCE = 500 µA 0.8 DVDD  DVDD 

V 
At ISOURCE = 2 mA DVDD-0.45  DVDD 

VOL (6) 
At ISINK = 500 µA 0  0.2 DVDD 

V 
At ISINK = 2 mA 0  0.45 

 

 AVDD   1.65 3 3.6 V 

DVDD I/O   1.65 3 3.6 V 

IAVDD   

At 1 MSPS with AVDD = 3 V  240  
µA 

At 100 kSPS with AVDD = 3 V  26  

At 1 MSPS with AVDD = 1.8 V  135  µA 

PD  

At 1 MSPS with AVDD = 3 V  720  µW 

At 100 kSPS with AVDD = 3 V  78  
µW 

At 1 MSPS with AVDD = 1.8 V  243  

(6)  JESD8-7A  DVDD  1.65 V  1.95 V  
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7.5  

 TA = 40 C  125 C  AVDD = 1.65 V  3.6 V  DVDD = 1.65 V  3.6 V  CLOAD on SDO = 20 pF

 

      

fTHROUGHPU    1 MSPS 

tCYCLE  1   µs 

tCONV   12.5 × tSCLK + tSU_CSCK ns 

tDV_CSDO  CS̅̅ ̅   10  ns 

tD_CKDO 

SCLK DOUT ( ) , AVDD 

= 1.8 V to 3.6 V 
 30  ns 

SCLK DOUT ( ) , AVDD 

= 1.65 V to 1.8 V 
 20  ns 

tDZ_CSDO  CS̅̅ ̅  DOUT   25  ns 

tACQ  200   ns 

fSCLK SCLK  0.016  16 MHz 

tSCLK SCLK  62.5   ns 

tPH_CK SCLK  0.45  0.55 tSCLK 

tPL_CK SCLK  0.45  0.55 tSCLK 

tPH_CS CS̅̅ ̅   30  ns 

tSU_CSCK  CS̅̅ ̅  SCLK   10  ns 

tD_CKCS   SCLK  CS   15  ns 

 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14

CS

SCK

0 0 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0
SDI

tCYC LE

tCO NV

tPH_CS

tAC Q

tDZ_CSDO

tD_CK CS
tSCLKtPL_CKtPH_CK

tPH_CK tD_CK DO

tSU_CSCK

 

  1.   
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7.6   

  

 TA = 25°C, AVDD = 3 V, DVDD = 1.8 V,  fSAMPLE = 1 MSPS,  

 

 2.  FFT 

 

 3.  FFT 

 

 4. SNR  SINAD  

 

 5. SNR  SINAD  

 

 6. SNR  SINAD  (AVDD) 

 

 7. THD  
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fIN = 2 kHz 
SNR = 69.01dB 

THD = -82.38 dB 
 
 

fIN = 190 kHz 
SNR = 68.84dB 

THD = -77.52 dB 
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 ( ) 

  

 TA = 25°C, AVDD = 3 V, DVDD = 1.8 V,  fSAMPLE = 1 MSPS,  

 

 8. THD  

 

 9. THD  (AVDD) 

 

 10. SFDR  

 

 11. SFDR  

 

 12. SFDR  (AVDD) 

 

 13.  
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 ( ) 

  

 TA = 25°C, AVDD = 3 V, DVDD = 1.8 V,  fSAMPLE = 1 MSPS,  

 

 14.  

 

 15.  (AVDD) 

 

 16.  

 

 17.  (AVDD) 

 

 18.  DNL 

 

 19.  INL 

  

-4

-2

0

2

4

6

8

10

-40 -25 -10 5 20 35 50 65 80 95 110 125

(L
S

B
)

( C) 

Calibrated

Uncalibrated

-10

-8

-6

-4

-2

0

2

4

6

8

10

12

1.8 2.4 3 3.6

(L
S

B
)

(V)

Uncalibrated

Calibrated

-0.1

-0.08

-0.06

-0.04

-0.02

0

0.02

0.04

0.06

0.08

0.1

-40 -25 -10 5 20 35 50 65 80 95 110 125

(%
F

S
)

( C) 

-0.1

-0.08

-0.06

-0.04

-0.02

0

0.02

0.04

0.06

0.08

0.1

1.8 2.4 3 3.6

(%
F

S
)

(V)

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

0 512 1024 1536 2048 2560 3072 3584 4096

(L
S

B
)

AVDD = 3V
-1.5

-1

-0.5

0

0.5

1

1.5

0 512 1024 1536 2048 2560 3072 3584 4096

(L
S

B
) 

AVDD = 3V

VA = 5V 



 RS1461LP 

 

  13 / 28   www.run-ic.com 
 

 

 ( ) 

  

 TA = 25°C, AVDD = 3 V, DVDD = 1.8 V,  fSAMPLE = 1 MSPS,  

 

 20.  DNL 

 

 21.  INL 

 

 22. DNL  

 

 23. DNL  (AVDD) 

 

 24. INL  

 

 25. INL  (AVDD) 
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 ( ) 

  

 TA = 25°C, AVDD = 3 V, DVDD = 1.8 V,  fSAMPLE = 1 MSPS,  

 

 26. AVDD  

 

 27. AVDD  

 

 28. AVDD AVDD  

 

 29. AVDD  
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8  
 

8.1  

 JESD8-7A  DVDD  1.65 V  1.95 V  30 

 

 

VOH

VOL

SDO

DVDD

DVDD-0.45V

0V

0.45V

VIH

VIL

CS
SCLK

DVDD + 0.3V

0.65DVDD

-0.3V

0.35DVDD

Digital Output

Digital Inputs

ISource= 2 mA, IS ink = 2 mA,
DVDD = 1.65 V to 1.95 V

DVDD = 1.65 V to 1.95 V
 

 30.  JESD8-7A  
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9  
 

9.1  

RS1461LP ADC

 AVDD  CS̅̅ ̅  SCLK 

 AINP  AINM 

 AINP  AINM  RS1461LP  

 

RS1461LP  16 MHz  SCLK  1 MSPS  JESD8-7A

 

 

9.2  

SAR

CDAC Comparator

Serial 
Interface

+

-

Offset
Calibration

AINP

AINM

AVDD GND DVDD

SCLK

SDO

CS

1µF

 
 

 31.  
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9.3  
 

9.3.1  

AVDD  31 RS  1 µF

ESR  AVDD  AVDD  200 nF  

AVDD  

AVDD RS  AVDD  

 

9.3.2  

ADC  AINP  AINM 

 100 mV  100 mV  AINM  ADC 

 ADC 

 AINM  AINP  0 V  AVDD  32 

 Rs

 50 Cs  15 pF ESD 

 AVDD  

 

AINP

AINP

AVDD

AVDD

50

50

10pF

Rs

Cs

Rs

Cs

 

 32.  

 

FSR ADC

AVDD  1  FSR  

FSR = VREF = AVDD               (1) 
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9.3.3 ADC  

 2  

1 LSB = VREF / 2N  

 

 VREF = AVDD and 
 N = 12                (2) 
 

 33  1  

 

VREF/2+1LSB1 LSB

PFSC

VREF/2 VREF -1LSB

MC + 1

MC

NFSC+1

NFSC VIN

Single-Ended Analog Input
(AINP - AINM)

A
D

C
 C

o
d

e
 (

H
e

x)

 

 33.  

 

 1.  

 (AINP – AINM)    

≤1 LSB NFSC  000 

1 LSB to 2 LSBs NFSC + 1 — 001 

(VREF / 2) to (VREF / 2) + 1 LSB MC  800 

(VREF / 2) + 1 LSB to (VREF / 2) + 2 LSBs MC + 1 — 801 

≥ VREF – 1 LSB PFSC  FFF 
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9.3.4  

 SPI CS̅̅ ̅ 

 CS̅̅ ̅  CS̅̅ ̅  SDO  ADC  34 

 

 CS̅̅ ̅  SCLK  tSU_CSCK  SCLK 

 SDO  0  12 

 CS̅̅ ̅  SDO  SCLK 

 SDO  14  SCLK  SDO  CS̅̅ ̅ 

 tACQ 

 

 CS̅̅ ̅  SDO 

 

 

1SCLK

CS

Sample
 N

Sample 
N+1

tACQtCONV

tCYCLE

0 0 D8 D7 D5 D4SDO

Data for Sample N

D1 D0D6D10 D9D11 D3 D2

32 4 65 7 98 10 1211 1413

 

 34.   
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9.4  

 

9.4.1  

RS1461LP AINP  AINM

OCR  OCR 

OCR RS 

 35  

 

Normal Operation 
With Uncalibarted 

offset

Device 
Power Up

Normal Operation 
With Calibarted 

offset

C
alib

ration
 d

u
ri ng N

orm
al o

pe
ratio

n
 (2

)

Data Capture (1)

Data Capture (1)

Calibration during Normal Operation

 
 (1)  

(2)  

(3)  

(4)  AVDD  

 35.   
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9.4.1.1  

 CS̅̅ ̅  CS̅̅ ̅ CS̅̅ ̅  16  

SCLK  SDO 

 16  SCLK  OCR 

 2  

 OCR  OCR 

 SDO  36  

 

 2.  

     

fCLK-CAL SCLK  2.25 V <AVDD < 3.6 V   16 MHz 

fCLK-CAL SCLK 1.65 V < AVDD <2.25V   12 MHz 

tPOWERUP-CAL  15 tSCLK   ns 

tACQ  200   ns 

tPH_CS CS̅̅ ̅  tACQ   ns 

tSU_CSCK  CS̅̅ ̅  SCLK  15   ns 

tD_CKCS  SCLK  CS̅̅ ̅  10   ns 

 

1SCLK(fCLK-CAL)

CS

Start 
Power-up 
Calibration

Sample
#1

tACQtPOWERUP-CAL

SDO

tPH_CS

tSU_CSCK tD_CKCS

2 15 16

 

 36.   
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9.4.1.2  

 32  SCLK  14  

SCLK  CS̅̅ ̅  SDO  17  SCLK 

 32  SCLK  14  SCLK  SDO 

 CS̅̅ ̅  SDO  SCLK  32 

 OCR  3  

 OCR  OCR 

 SDO  37  

 

 3.  

     

fCLK-CAL SCLK  2.25 V <AVDD < 3.6 V   16 MHz 

fCLK-CAL SCLK 1.65 V < AVDD <2.25V   12 MHz 

tCAL  15 tSCLK   ns 

tACQ  200   ns 

tPH_CS CS̅̅ ̅  tACQ   ns 

tSU_CSCK  CS̅̅ ̅  SCLK  15   ns 

tD_CKCS  SCLK  CS̅̅ ̅  10   ns 

 

1SCLK(fCLK-CAL)

CS

Sample
 N

0SDO

Data for Sample N

D1 D0

15 16 1817 3231

Sample
 N+1

tCONV tCAL tACQ

tPH_CS

tSU_CSCK tD_CKCS

2 3 4

0 D11 D10

13 14

 

 37.   
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10  

 AINP  AINM  RC  RFLT 

 CFLT  38  10   2.2nF 

 CFLT  ADC 

 CFLT 

 RFLT 

 

 100Ω  CS̅̅ ̅  SCLK  SDO

 PCB 

 

 

`

Device

RS8701

+

-

DSP

AINM

AINP

SCLK

SDO

CS

AVDD

10Ω

2.2nF

100Ω

100Ω

100Ω

DVDD

AVDD

GND

+

-

DVDD

AVDD

100nF 1µF 1µF

VIN+

 
 

 38.  
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11  
 

11.1 AVDD  DVDD  

RS1461LP  AVDD  DVDD  AVDD  DVDD  

AVDD  DVDD  AVDD  

AVDD  39  1 µF 

 AVDD  DVDD  AVDD  DVDD  200 nF  20 nF

 220 nF  
 

AVDD

GND

DVDD

AVDD

DVDD

1 F

1 F

 

 39.  
 

11.2  

 DVDD  DVDD  SDO  SDO 

 SDO  

DVDD  3  

IDVDD = C × V × f 

 C = SDO , 

 V = DVDD  

 f = SDO                (3) 

 

SDO  SDO  SCLK 

f  SDO  SCLK AAAh 555h

AAAh 555h 1- MSPS  SDO 6MHz  

 DVDD  SDO 

 
 

11.3  

 AVDD  AVDD  

 DVDD  

  SDO  

   
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12 PCB  
 

12.1 PCB  

 40  RS1461LP  PCB 

 40 

 

AVDD DVDD  1 F 

 AVDD  DVDD 

RS1461LP  AVDD  AVDD CREF

 AVDD  GND  CREF  40  

RC COG NPO

COG NPO  

 

12.2 PCB  

 

 
 

 40. PCB  
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13  

VSSOP8 (3) 

3.1

0.75

0.250.5

θ

c

L

E1

e b

D

A

A1

PIN 1
 INDEX AREA

E

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. 0.15mm  

2. BSC “ ”  

3.  

 
  

    

A (1) 0.600 0.900 0.024 0.085 

A1 0.000 0.100 0.000 0.004 

b 0.170 0.250 0.007 0.010 

c 0.100 0.200 0.004 0.008 

D (1) 1.900 2.100 0.075 0.083 

e 0.500 (BSC) (2) 0.020 (BSC) (2) 

E 3.000 3.200 0.118 0.126 

E1 (1) 2.200 2.400 0.087 0.095 

L 0.200 0.350 0.008 0.014 

θ 0° 6° 0° 6° 
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14  

      
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

Reel 
Diameter

Reel Width(W1)

 

 

DIRECTION OF FEED

 

Package Type 
Reel 

Diameter 
Reel 

Width(mm) 
A0 

(mm) 
B0 

(mm) 
K0 

(mm) 
P0 

(mm) 
P1 

(mm) 
P2 

(mm) 
W 

(mm) 
Pin1 

Quadrant 

VSSOP8 7’’ 9.5 2.25 3.35 1.40 4.0 4.0 2.0 8.0 Q3 

 

1.  

2. 0.15  
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RUNIC  ( )  ( )

WEB

 

RUNIC (1)

(2) (3) (4) RUNIC

RUNIC RUNIC INCORPORATED (5) 

 

 
 
 


