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5  (1) 

  (°C)   (2) MSL(3)  

RS1433 RS1433XTSS16 -40°C ~+125°C TSSOP16 RS1433 MSL1 Tape and Reel, 4000 

 

(1)  

(2)  

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

RUNIC  
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6  
 

 

1

2

3

4

5

16

15

14

13

12

AINP_A

RS1433

6

7

8

11

10

9

AINM_A

REFIO_A

REFGND_A

REFGND_B

REFIO_B

AINM_B

AINP_B

AVDD

GND

SDO_B

SDO_A

SCLK

CS

SDI

DVDD

 
TSSOP16 

 

 

I/O  
 

NO. 

TSSOP16 

AINP_A 1   A  

AINM_A 2   A  

REFIO_A 3 /   A /  

REFGND_A 4   A 

REFGND_B 5   B 

REFIO_B 6 /   B /  

AINM_B 7   B  

AINP_B 8   B  

DVDD 9 /  /  

SDI 10   

CS̅̅ ̅ 11   

SCLK 12   

SDO_A 13   A  B  

SDO_B 14   B  

GND 15   

AVDD 16  ADC  
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7  

7.1  

 (1) 

     

AVDD  GND –0.3 6 V 

DVDD  GND -0.3 AVDD + 0.3 V 

GND  (AINP_x  AINM_x)  GND – 0.3 AVDD + 0.3 V 

GND  GND – 0.3 DVDD + 0.3 V 

 |REFGND_x-GND|  0.3 V 

  ±10 mA 

, θJA (2) TSSOP16  135 °C/W 

, TJ
 (3)  150 °C 

, Tstg –65 150 °C 

(1) 

 

(2)  JESD-51  

(3)  TJ(MAX) RθJA  TA  PD = (T J(MAX) - TA) / RθJA  PCB  

 

7.2 ESD  

ESD 

   

V(ESD)  
 (HBM)  EIA/JESD22-a114  ±2000 V 

 (CDM)  ANSI/ESDA/JEDEC JS-002-2022  ±500 V 

 

 

ESD  

ESD 

 

 

7.3 

 

   

AVDD     5   V 

DVDD    3.3   V 
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7.4  

 TA = –40°C  125°C, AVDD = 5 V, DVDD = 3.3 V, VREF_A = VREF_B = VREF = 2.5 V ( )  fDATA = 

1MSPS  

 TA = 25°C, AVDD = 5 V  DVDD = 3.3 V  

 

   16   Bits 

 (1) 

NMC  16  16   Bits 

INL  16   ±1.8  LSB 

DNL  16   ±0.6  LSB 

EIO    ±0.5  mV 

 EIO  ADC_A to ADC_B  ±0.5  mV 

dEIO/dT    1.5  μV/°C 

EG  REFIO_x   ±0.02  %FS 

 EG  ADC_A to ADC_B  ±0.02  %FS 

dEG/dT  REFIO_x   0.5  ppm/°C 

 (2) 

SINAD  

VREF = 2.5 V,  

VREF , 16  
 86  dB 

VREF = 2.5 V,  

2 × VREF , 16  
 87  dB 

VREF = 5 V ( ), 

VREF ( ), 16  
 90  dB 

VREF = 2.5 V, INM=1,  

VREF , 16  
 81.5  dB 

VREF = 2.5 V, INM=1,  

2 × VREF , 16  
 84.5  dB 

SNR  

VREF = 2.5 V,  

VREF , 16  
 86.5  dB 

VREF = 2.5 V,  

2 × VREF , 16  
 87.5  dB 

VREF = 5 V ( ), 

VREF ( ), 16  
 90.5  dB 

VREF = 2.5 V, INM=1  

VREF , 16  
 81.7  dB 

VREF = 2.5 V, INM=1,  

2 × VREF , 16  
 85  dB 

(1) LSB =  

(2) -0.5 dBFS 2 kHz   
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 TA = –40°C  125°C, AVDD = 5 V, DVDD = 3.3 V, VREF_A = VREF_B = VREF = 2.5 V ( ),  fDATA = 

1MSPS,  

 TA = 25°C, AVDD = 5 V,  DVDD = 3.3 V  

      

THD  

VREF = 2.5 V,  

VREF , 16  
 -96  dB 

VREF = 2.5 V,  

2 × VREF , 16  
 -97  dB 

VREF = 5 V ( ), 

VREF  ( ), 16  
 -98  dB 

VREF = 2.5 V, INM=1,  

VREF , 16  
 -97  dB 

VREF = 2.5 V, INM=1,  

2 × VREF , 16  
 -98  dB 

SFDR  

VREF = 2.5 V,  

VREF , 16  
 99  dB 

VREF = 2.5 V,  

2 × VREF , 16  
 99  dB 

VREF = 5 V ( ), 

VREF ( ), 16  
 99  dB 

VREF = 2.5 V, INM=1,  

VREF , 16  
 100  dB 

VREF = 2.5 V, INM=1,  

2 × VREF , 16  
 102  dB 

ISOXT ADC  fIN=2kHz, DC=VREF/2  -105  dB 

FSR 
 (3)  

(AINP_x – AINM_x) 

VREF  

  

AINM_x = GND 
0  VREF V 

 

AINM_x = +VREF / 2 
–VREF / 2  VREF / 2 V 

2 × VREF  

  

AINM_x = GND,  
AVDD ≥ 2 × VREF 

0  2 × VREF V 

 

AINM_x = +VREF,  
AVDD ≥ 2 × VREF 

–VREF  VREF V 

VINP 
 

(AINP_x to GND) 

VREF  0  VREF V 

2 × VREF , AVDD ≥ 2 × VREF 0  2 × VREF V 

(3)  
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 TA = –40°C  125°C, AVDD = 5 V, DVDD = 3.3 V, VREF_A = VREF_B = VREF = 2.5 V ( ),  fDATA = 

1MSPS,  

 TA = 25°C, AVDD = 5 V,  DVDD = 3.3 V  

      

VINM 
 

 (AINM_x to GND) 

VREF  
  –0.1  0.1 V 

 VREF / 2 – 0.1 VREF / 2 VREF / 2 + 0.1 V 

2 × VREF  

  

AVDD ≥ 2 × VREF 
–0.1  0.1 V 

 

AVDD ≥ 2 × VREF 
VREF – 0.1 VREF VREF + 0.1 V 

Ci  
  40  pF 

  4  pF 

Ilkg(i)    0.1  µA 

 

VREFOUT  REFDAC_x = 1FFh, at 25°C  2.5  V 

VREF-match VREF_A  VREF_B  REFDAC_x = 1FFh, at 25°C  1.8  mV 

 REFDAC_x  (4)   1.22  mV 

dVREFOUT/dT  REFDAC_x = 1FFh  5  ppm/°C 

dVREFOUT/dt  1000   250  ppm 

RO    1  Ω 

IREFOUT    2  mA 

CREFOUT    10  µF 

tREFON  For CREF = 10 μF  6  ms 

∆VREFOUT  4.5 ≤ AVDD ≤ 5.5  0.025  %/V 

 

VREF  
VREF  2.4 2.5 AVDD V 

2 × VREF  2.4 2.5 AVDD / 2 V 

IREF   ADC  300  μA 

CREF    10  μF 

Ilkg(dc)    ±0.1  μA 

 

tA     10  ns 

 tA  ADC_A to ADC_B  50  ps 

tAJIT     50  ps 

 (5) 

VIH  
DVDD > 2.3 V 0.7 DVDD   V 

DVDD ≤ 2.3 V 0.8 DVDD   V 

(4)   
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 TA = –40°C  125°C, AVDD = 5 V, DVDD = 3.3 V, VREF_A = VREF_B = VREF = 2.5 V ( ),  fDATA = 

1MSPS,  

 TA = 25°C, AVDD = 5 V,  DVDD = 3.3 V  

      

VIL  
DVDD > 2.3 V     0.1 DVDD V 

DVDD ≤ 2.3 V     0.2 DVDD V 

     ±10   nA 

 (5) 

VOH  IOH = 500µA  0.8 DVDD   DVDD V 

VOL   IOH = 500µA  0   0.2 DVDD V 

 

AVDD 
 

(AVDD to GND) 

±VREF  

 4.5 5 5.5 V 

:  

VEXT_REF < 4.5 V 
4.5 5 5.5 V 

: 

VEXT_REF > 4.5 V 
VEXT_REF 5 5.5 V 

±2 × VREF  
 5 5 5.5 V 

 2 × VREF_EXT 5 5.5 V 

DVDD 
 

(DVDD to GND) 
 1.62   5.5 V 

AIDD  

AVDD = 5 V, ,    10   mA 

AVDD = 5 V, ,  (6)   8.5   mA 

AVDD = 5 V, ,    7   mA 

AVDD = 5 V, ,  (6)   5.5   mA 

AVDD = 5 V, ,    2   mA 

AVDD = 5 V, ,  (6)   0.5   mA 

   10   μA 

DIDD  

DVDD = 3.3 V, CLOAD = 20 pF,  

 
  1.5   mA 

DVDD = 5 V, CLOAD = 20 pF,  

 
  2   mA 

PD  ( ) AVDD = 5 V, ,    50   mW 

(5)  

(6) CFR.B6 = 0  
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7.5  (1) 

tCLK  1,  33,  34,  35,  36 

tACQ  33,  34,  35,  36 

tCONV  33,  34,  35,  36 

(1)  

 

7.6  

      

tPH_CK   0.4  0.6 tCLK 

tPL_CK   0.4  0.6 tCLK 

fCLK     1/tCLK MHz 

tPH_CS CS̅̅ ̅   20 40  ns 

tSU_CSCK : CS̅̅ ̅  SCLK   15   ns 

tD_CKCS 
:  SCLK   

CS̅̅ ̅  
 15   ns 

tSU_CKDI 
: DIN  SCLK 

 
 5   ns 

tHT_CKDI 
: SCLK  ( ) 

DIN  
 5   ns 

tPU_STDBY   1   us 

tPU_SPD SPD  
 2   ms 

 1   us 

tTHROUGHPUT   1   µs 

fTHROUGHPUT     1 / tTHROUGHPUT kSPS 

tDV_CSDO : CS̅̅ ̅     20 ns 

tDZ_CSDO : CS̅̅ ̅     15 ns 

tD_CKDO 
: SCLK 

 
   15 ns 
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1  

B15 B14 B4 B3 B2 B1

1 2 12 13 14 15 16

N-91 2 N-8 N-7 N-6 N-5 N-4 N-3 N-2 N-1 N

Sample
N

tPH_CK

V V D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

tPL_CK tSCLK tD_CKCS

tDZ_CSDOtD_CKDO

tPH_CS

Sample
N+1

SCLK

SDO

CS

SCLK

SDI

CS

1

tSH_CSCK

2

tDV_CSDO

SCLK

SDO

CS

tSU_CKDI tHT_CKDI

 

 1.  
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7.7  

 

TA = 25°C, AVDD = 5 V, DVDD = 3.3 V, VREF = 2.5 V ( ),  fDATA = 1MSPS, 16 , 

 

 2.  FFT  3.  FFT 

 4. VREF=5V  FFT  5. VREF=5V  FFT 

 6. SNR   7. SINAD  
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THD = -94.6 dB
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TA = 25°C, AVDD = 5 V, DVDD = 3.3 V, VREF = 2.5 V ( ),  fDATA = 1MSPS, 16 , 

 

 8. SNR   9. SINAD  

 10. SNR   11. SINAD  

 12. THD   13. THD  

86
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TA = 25°C, AVDD = 5 V, DVDD = 3.3 V, VREF = 2.5 V ( ),  fDATA = 1MSPS, 16 , 

 

 14. THD   15.  

 16. SCLK   17. DC  

 18.   19.  

-104

-102

-100

-98

-96

-94

-92

-90

-88

-86

-84
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-40 -7 26 59 92 125
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(m

A
)

( C)

fIN = 2 kHz
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TA = 25°C, AVDD = 5 V, DVDD = 3.3 V, VREF = 2.5 V ( ),  fDATA = 1MSPS, 16 , 

 

 20.  DNL  21.   INL 

 22. DNL   23. INL  

 24. DNL   25. INL  
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TA = 25°C, AVDD = 5 V, DVDD = 3.3 V, VREF = 2.5 V ( ),  fDATA = 1MSPS, 16 , 

 

 26.   27.  

 28.  
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8  
 

8.1  

RS1433  16 ADC

 

 

 

8.2  

Serial
Interface

REF_A

SAR

SAR

   CDAC

    CDAC

REF_B

Comparator

Comparator

ADC_A

ADC_B

AINP_A

AINM_A

REFIO_A

AINM_B

AINP_B

REFIO_B

CS

SCLK

SDI

SDO_A

S/H

S/H

SDO_B
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8.3  

 

8.3.1  

ADC_A  ADC_B ADC_A  ADC_B  REFIO_A  

REFIO_B  VREF_A  VREF_B REFIO_A  REFIO_B  10μF  

REFGND_A  REFGND_B  

 29  6 

CFR.B6  ADC_A  ADC_B  

 

  ADC_A

CFR.B6 INTREF

 DAC_A

  ADC_A

Enable

AINP_A

AINM_A

REFGND_A

REFIO_A

REFDAC_A

REFDAC_B

AINP_B

AINM_B

REFGND_B

REFIO_B

10µ F

10µ F
 DAC_B

 

 29.  

 

 CFR.B6  0 INTREF ADC_A  ADC_B  REFIO_A  

REFIO_B  

 CFR.B6  1 INTREF  DAC_A  DAC_B  REFIO_A  

REFIO_B  REFDAC_A  REFDAC_B  VREF_A  VREF_B

REFDAC REFDAC_A  REFDAC_B  
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8.3.2  

RS1433 ADC ADC ADC_A ADC_B

ADC_A VAINP_A  VAINM_A ADC_B VAINP_B  VAINM_B  

 30a  30b  ADC_A  ADC_B RS 

CSAMPLE 40 pF  

 

Rs  CSAMPLE

AVDD

GND

Rs  CSAMPLE

AVDD

GND

Rs  CSAMPLE

AVDD

GND

Rs  CSAMPLE

AVDD

GND

a)ADC_A b)ADC_B

AINP_A

AINM_A

AINP_B

AINM_B

 

 30.  

 

8.3.2.1  

FSR 9 CFR.B9

ADC_A  ADC_B FSR  1  2  

For CFR.B9 = 0, FSR_ADC_A= 0 to VREF_A and FSR_ADC_B= 0 to VREF_B              (1) 

For CFR.B9 = 1, FSR_ADC_A= 0 to 2 × VREF_A and FSR_ADC_B= 0 to 2 × VREF_B      (2) 

 

 VREF_A  VREF_B  ADC_A  ADC_B  

 REFDAC_A  REFDAC_B CFR.B7  CFR.B9  ADC  

 CFR.B9  1  ADC AVDD  3  4  

2 × VREF_A≤ AVDD ≤ AVDD(max)           (3) 

2 × VREF_B≤ AVDD ≤ AVDD(max)           (4) 
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8.3.2.2  

RS1433  

B7 CFR.B7 0 CFR.B7 = 0  AINM_A 

AINM_B  GND  

CFR.B7  1 CFR.B7 = 1  AINM_A  AINM_B 

FSR_ADC_A / 2  FSR_ADC_B / 2  CFR.B7 ADC  

1 CFR.B9 CFR.B7  

 

 1.  

 AINM   

CFR.B9 = 0 
(FSR_ADC_A = 0 to VREF_A) 
(FSR_ADC_B = 0 to VREF_B) 

CFR.B7 = 0 
(AINM_A = GND) 
(AINM_B = GND) 

VREF_X

0V

REFIO_X

AINP_X

Device

AINM_X

VREF_X

 

CFR.B9 = 1 
(FSR_ADC_A = 0 to 2 x VREF_A) 
(FSR_ADC_B = 0 to 2 x VREF_B) 

CFR.B7 = 0 
(AINM_A = GND) 
(AINM_B = GND) 

2xVREF_X

0V

REFIO_X

AINP_X

Device

AINM_X

VREF_X
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 1.  

 AINM   

CFR.B9 = 0 
(FSR_ADC_A = VREF_A) 
(FSR_ADC_B = VREF_B) 

CFR.B7 = 1 
(AINM_A = VREF_A/2) 
(AINM_B = VREF_B/2) 

VREF_X

0V

REFIO_X

AINP_X

Device

AINM_X

VREF_X

VREF_X/2

 

CFR.B9 = 1 
(FSR_ADC_A = 2 x VREF_A) 
(FSR_ADC_B = 2 x VREF_B) 

CFR.B7 = 1 
(AINM_A = VREF_A) 
(AINM_B = VREF_B) 

2xVREF_X

0V

REFIO_X

AINP_X

Device

AINM_X

VREF_X

VREF_X
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8.3.3  

 

1. CFR.B7 = 0  

2. CFR.B7 = 1  

 

1. CFR.B4 = 0  

2. CFR.B4 = 1  

5  

1 LSB =(FSR_ADC_x)/(2
N

)        (5) 

 

 N = 16. 

 FSR_ADC_x ADC  

2 3  

 

 2. CFR.B4 = 0  

 
 

 

 (CFR.B4 = 0, ) 

AINP_x AINM_x AINP_x - AINM_x  

 

(CFR.B7 = 0,  

) 

≤ 1 LSB 

0 

≤ 1 LSB ZC 0000 

FSR_ADC_x / 2 FSR_ADC_x / 2 MC 7FFF 

≥ FSR_ADC_x – 1 LSB ≥ FSR_ADC_x – 1 LSB FSC FFFF 

 

(CFR.B7 = 1) 

≤ 1 LSB 

FSR_ADC_x / 2 

≤ –FSR_ADC_x / 2 + 1 LSB ZC 0000 

FSR_ADC_x / 2 0 MC 7FFF 

≥ FSR_ADC_x – 1 LSB ≥ FSR_ADC_x / 2 – 1 LSB FSC FFFF 

 

 3.  (CFR.B4 = 1) 

 
 

 

 (CFR.B4=1) 

AINP_x AINM_x AINP_x - AINM_x  

 

(CFR.B7 = 0,  

) 

≤ 1 LSB 

0 

≤ 1 LSB NFSC 8000 

FSR_ADC_x / 2 FSR_ADC_x / 2 MC 0000 

≥ FSR_ADC_x – 1 LSB ≥ FSR_ADC_x – 1 LSB PFSC 7FFF 

 

(CFR.B7 = 1) 

≤ 1 LSB 

FSR_ADC_x / 2 

≤ –FSR_ADC_x / 2 + 1 LSB NFSC 8000 

FSR_ADC_x / 2 0 MC 0000 

≥ FSR_ADC_x – 1 LSB ≥ FSR_ADC_x / 2 – 1 LSB PFSC 7FFF 
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 31  

PFSC

MC

NFSC

FSR_ADC_X-1 LSBFSR_ADC_X / 2

0

ZC

MC

FSC

Single-Ended Analog Input
(AINP_X-AINM_X)

VIN

A
D

C
 C

o
d

e
 (

H
e

x
)

S
tr

ai
g

h
t 

B
in

ar
y

 O
u

tp
u

t 
F

o
rm

a
t

A
D

C
 C

o
d

e
 (H

e
x
)

T
w

o
s C

o
m

p
lim

e
n

t O
u

tp
u

t F
o

rm
at

1 LSB

 

 31.  

 

 32  

PFSC

MC

NFSC

FSR_ADC_X/2
-1 LSB

FSR_ADC_X / 2

0

ZC

MC

FSC

Pseudo-Differential Analog Input
(AINP_X-AINM_X)

VIN

A
D

C
 C

o
d

e
 (
H

e
x
)

S
tr

ai
g

h
t 

B
in

ar
y

 O
u

tp
u

t 
F

o
rm

a
t

A
D

C
 C

o
d

e
 (H

e
x
)

T
w

o
s C

o
m

p
lim

e
n

t O
u

tp
u

t F
o

rm
at

-FSR_ADC_X / 2
+1 LSB

 

 32.  
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8.4  

CFR REFDAC_A  REFDAC_B 

ADC  

 

 

8.5  

 

8.5.1  

SCLK  

CS̅̅ ̅  CS̅̅ ̅ 

N SCLK 4 N

N SCLK  CS̅̅ ̅ 

 CS̅̅ ̅  

 

 4. SCLK  

  SCLK  N 

32 ,  SDO  32 ,  SDO  32 

32 ,  SDO  32 ,  SDO  48 

16 ,  SDO  16 ,  SDO  16 

 

8.5.2  

CFR REFDAC_A  REFDAC_B 

SDI

SDI  

 SDI B[15:12]

12 SDI B[11:0] 5  B[15:12]  
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 5.  

B15 B14 B13 B12  B[11:0]  

0 0 0 0   

0 0 0 1 REFDAC_A  000h;  

0 0 1 0 REFDAC_B  000h;  

0 0 1 1 CFR  000h;  

1 0 0 0 CFR  CFR  

1 0 0 1 REFDAC_A   REFDAC_A  

1 0 1 0 REFDAC_B   REFDAC_B  

1 0 1 1   

X 1 X X   

 

8.5.2.1  (CFR) 

CFR F  CFR 

F+1 6 CFR 0  

 

 6. CFR  

15 14 13 12 11 10 9 8 

WRITE/READ 0 ADDR1 ADDR0 
RD_CLK_ 

MODE 
RD_DATA_ 

LINES 
INPUT_ 
RANGE 

0 

7 6 5 4 3 2 1 0 

INM_SEL REF_SEL STANDBY 
RD_DATA_ 
FORMAT 

0 0 0 SOFT_RESET 

 

 7. CFR  

     

15 WRITE/READ W 0h 

 

1000 =  CFR  11:0 

14 0 R/W 0h 

13 ADDR1 R/W 0h 

12 ADDR0 R/W 0h 

11 RD_CLK_MODE R/W 0h 

 

0 =  32  

1 =  16  

10 RD_DATA_LINES R/W 0h 

 

0 =  SDO_A  ADC_A SDO_B  ADC_B 

 

1 =  SDO_A  ADC_A  ADC_B  

9 INPUT_RANGE R/W 0h 

 ADC 

 

0 = FSR  VREF 

1 = FSR  2 × VREF 
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8 0 R/W 0h  0  

7 INM_SEL R/W 0h 

INM  

0 = INM  GND  

1 = INM  FSR_ADC_x/2  

6 REF_SEL R/W 0h 

ADC  

0 =  

1 =  

5 STANDBY W 0h 
/

 

4 RD_DATA_FORMAT R/W 0h 

 

0 =  

1 =  

3:1 0 R/W 0h  0  

0 SOFT_RESET R/W 0h 

 

0 =  

1 = 0  

 

8.5.2.2 REFDAC  (REFDAC_A  REFDAC_B) 

 REFDAC  

 

 8. REFDAC_X  

15 14 13 12 11 10 9 8 

WRITE/READ 0 ADDR1 ADDR0 D8 D7 D6 D5 

7 6 5 4 3 2 1 0 

D4 D3 D2 D1 D0 0 0 0 

 

 9. REFDAC  

     

15 WRITE/READ W 0h 
 

1001 =  REFDAC_A  

1010 =  REFDAC_B  

14 0 R/W 0h 

13 ADDR1 R/W 0h 

12 ADDR0 R/W 0h 

11:3 D[8:0] R/W 0h 

 DAC  

 15:12=1001  15:12=1010  

 10  REFDAC_x  DAC_x  

2:0 0 R/W 0h  0  
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 10. REFDAC  

REFDAC_x  (  11:3 ) B[2:0]  DAC_x  (V) (1) 

1FF  000 2.5000 

1FE 000 2.4989 

1FD 000 2.4978 

— — — 

1D7 000 2.45 

— — — 

1AE 000 2.40 

— — — 

186 000 2.35 

— — — 

15D 000 2.30 

— — — 

134 000 2.25 

— — — 

10C 000 2.20 

— — — 

0E3 000 2.15 

— — — 

0BA 000 2.10 

— — — 

091 000 2.05 

— — — 

069 000 2.00 

— — — 

000 ( ) 000 1.87 

(1) 
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8.5.3  

 

 

8.5.3.1  

CFR REFDAC_A  REFDAC_B  33 

 

 

1 2 N

Valid Data

Valid Data

1 2 3 16 48 1 2 15 16

Valid Data as per device configuration R15 R14 R1 R0

48 1 247 N

Valid Data

Valid Data as per device configuration Valid Data

B15 B14 B13 X X X Device configuration for frame(F+3)
No change in device

configuration
No change in device

configuration
SDI

SDO-B

SDO-A

SCLK

CS

Frame(F) Frame(F+1) Frame(F+2) Frame(F+3)

 
 33.  

 

 11 F+1 F+1

48 SCLK  

 

 11.  

 
(F+1)  

B[15:12] ( ) B[11:0] ( ) 

CFR 0011b 000h 

REFDAC_A 0001b 000h 

REFDAC_B 0010b 000h 

 

F+2 48 SCLK SDO_A 16 SCLK

12 SCLK 0 SDO_B SCLK 0  

 

 12.  

 
SDO-A F+2  

R15 R14 R13 R12 R11 — R3 R2 R1 R0 

CFR 0 0 1 1 CFG.B11 — CFG.B3 CFG.B2 CFG.B1 CFG.B0 

REFDAC_A 0 0 0 1 REFDAC_A.D8 — REFDAC_A.D0 0 0 0 

REFDAC_B 0 0 1 0 REFDAC_B.D8 — REFDAC_B.D0 0 0 0 

 

F+2 F+3  

 

8.5.3.2  

 13  
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 13.  

CFR.B11 CFR.B10  
 SCLK 

 N 

0 0 32 ,  SDO  32 

0 1 32 ,  SDO  48 

1 X 16 ,  SDO  16 

 

32 SCLK 16

SCLK  

32 RS1433 16 16

SCLK  

 

 

8.5.3.2.1 32 ,  SDO  (CFR.B11 = 0, CFR.B10 = 0, ) 

32  SDO CFR.B11=0 CFR.B10=0 

 

SDO_A  ADC_A SDO_B ADC_B 

 34  

 

1 2 14 15 16 17 18 25

B15 B14 B2B3 B0SDI

SDO_A 
And 

SDO_B

SCLK

CS

B1 X

D15 D14

26 27 28 29 30 31 32

D7 D6 D5 D4 D3 D2 D1 D0

X X X X X X X X

tSCLK

tTHROUGHPUT

tCONV tACQ

X  

 34. 32 , SDO  

 

CS̅̅ ̅ SDO_A/SDO_B 0  (tCONV) 

 SDO_A/SDO_B 0

 16  SCLK  SDO_A  SDO_B ADC_A ADC_B  (MSB)  SCLK 

 14  

 

 14.  

 

 

𝐂𝐒̅̅̅̅  SCLK 𝐂𝐒̅̅̅̅  

↓ ↓1 — ↓15 ↓16 — ↓27 ↓28 ↓29 ↓30 ↓31 ↓32 ... ↑ 

SDO-A 0 0 — 0 D15_A — D4_A D3_A D2_A D1_A D0_A 0 ... Hi-Z 

SDO-B 0 0 — 0 D15_B — D4_B D3_B D2_B D1_B D0_B 0 ... Hi-Z 
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 32  SCLK CS̅̅ ̅ 

 

 15  

 

 15. 32 , SDO  

tCLK 20   ns 

tACQ  33 × tCLK – tCONV  ns 

tCONV   640 ns 

 

8.5.3.2.2 32 ,  SDO  (CFR.B11 = 0, CFR.B10 = 1) 

32  SDO  SDO  (SDO_A) ADC (ADC_A ADC_B) 

 SDO_B  (NC) CFR.B11=0 CFR.B10=1 

 35  

 

1 2 14 15 16 17 18 30

B15 B14 B2 B0SDI

SDO_A 

SCLK

CS

B1 X

D15-A D14-A

31 32 33 45 46 47 48

D2-A D1-A D0-A D15-B D3-B D2-B D1-B D0-B

X X X X X X X X

tSCLK

tTHROUGHPUT

tCONV tACQ

SDO_B 

 
 35. 32 ,  SDO  

 

CS̅̅ ̅ SDO_A 0  (tCONV) 

 SDO_A 0  16  SCLK 

 SDO_A ADC_A  (MSB)  SCLK  16  ADC_A 

 ADC_B  

 

 16.  

𝐂𝐒 SCLK 𝐂𝐒 

↓ ↓1 — ↓15 ↓16 — ↓27 ↓28 ↓29 ↓30 ↓31 ↓32 — ↓43 ↓44 ↓45 ↓46 ↓47 ↓48 ... ↑ 

SDO-A 0 0 — 0 D15_A — D4_A D3_A D2_A D1_A D0_A D15_B — D4_B D3_B D2_B D1_B D0_B 0 ... Hi-Z 
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 48  SCLK CS̅̅ ̅ 

 

 17  

 

 17. 32 , SDO  

     

 

tCLK  20   ns 

tACQ   49 × tCLK – tCONV  ns 

 

tCONV    640 ns 

 

8.5.3.2.3 16 ,  SDO  (CFR.B11 = 1, CFR.B10 = 0) 

16 SDO SCLK  

RS1433 CFR.B11=1 CFR.B10=0 SDO_A ADC_A

SDO_B ADC_B 36  

 

1 2

SDI

SDO_A 
And 

SDO_B

SCLK

CS

D15

11 12 13 14 15 16

D6 D5 D4 D3 D2 D1 D0

X

tSCLK

tTHROUGHPUT

tCO NV
tAC Q

B15 B14X B2 B0B1B3B4B5
 

 36. 16 ,  SDO  

 

CS̅̅ ̅ SDO_A/SDO_B 0  (tCONV) 

 SDO_A/SDO_B 0  SCLK 

 18  

 

 

 18.  

 

 

𝐂𝐒 SCLK 𝐂𝐒 

↓ ↓1 ↓2 — ↓13 ↓14 ↓15 ↓16 ... ↑ 

SDO-A 0 D15_A D14_A — D3_A D2_A D1_A D0_A ... Hi-Z 

SDO-B 0 D15_B D14_B — D3_B D2_B D1_B D0_B ... Hi-Z 
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 16  SCLK CS̅̅ ̅ 

 

 19  

 

 19. 16 ,  SDO  

     

 

tCLK  20   ns 

tACQ   17 × tCLK  ns 

 

tCONV    640 ns 

 

8.5.4  

 (SPD) 

 

 

8.5.4.1  

6  1 (CFR.B6=1)

REFDAC_A REFDAC_B

 

37  (F) B5 1 CFR.B5 = 1  

CS̅̅ ̅  CS̅̅ ̅ SDO_A SDO_B  1  CS̅̅ ̅ 

SDO_A  SDO_B  

SDI  

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

CFG.B[15:12]=1000b CFG.B[11:6]

CFG.B[5]=1

CFG.B[4:0]=00000b

N

Valid Data as per device configuration

1 2

Device in
STANDBY mode

Device enters
STANDBY mode

Frame(F+1)Frame(F)

CS

SCK

SDO-A 
AND 

SDO-B

SDI  

 37.  

 

 38  (F+3) 5 0 (CFR.B5=0)  CS̅̅ ̅ 

 (F+3) 48 SCLK  

tPU_STDBY F+4

 (F+4)  (F+3) CFR.B[11:6]  
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

CFG.B[15:12]=1000b CFG.B[11:6]

CFG.B[5]=0

CFG.B[4:0]=00000b

1 2

Device exits
STANDBY mode

Frame(F+4)Frame(F+3)

CS

SCK

SDO-A 
AND 

SDO-B

SDI

Device in
STANDBY 

mode

These bits set device 
configuration for Frame(F+4)

48 15

Valid Data as per device configuration

N16

CFG set for Frame(F+5)

tPU_STDBY

 
N 4  

 38.  

 

 

8.5.4.2  (SPD)  

 (SPD)  REFDAC_A  REFDAC_B 

 

39 SPD  CS̅̅ ̅  (F) SDI

48 SCLK  (F)  CS̅̅ ̅ SPD SPD  CS̅̅ ̅ 

SDO_A  SDO_B  

SPD SDI  

 

1 2 5 47 48 1 2

Valid Data as per device configuration

3 4

Device in SPD mode

Device enters
SPD mode

Frame(F+1)Frame(F)

CS

SCK

SDO-A 
AND 

SDO-B

SDI  

 39. SPD  

 

 40  SPD  CS̅̅ ̅ F+3 SDI

48  SCLK F+3  CS̅̅ ̅ F+3

tPU_SPD  

F+4 F+5 F+4 48  SCLK 

F+4  

 

  



 

 
RS1433 

 

  35 / 44 www.run-ic.com 
   

 

1 2 47 48 1 2

Invalid Data

15 16

CFG settings for Frame(F+5)

48 1 2

CFG settings for Frame(F+6)

Valid Data as per device configuration

15 16 N

tPU_SPD

Device exits
SPD modeFrame(F+3)

Device in
SPD

Frame(F+2)

CS

SCK

SDO-A 
AND 

SDO-B
SDI

Frame(F+4) Frame(F+5)

 
N 4  

 40.  SPD  
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9  

RUNIC RUNIC RUNIC

 

 

9.1  

 (SAR)  (ADC) 

 

 

ADC

 VRMS

ADC

1 LSB ADC

ADC

 

ADC RC

ADC RC

ADC

ADC  

 

9.1.1  

ADC

 

 

 

ADC RC

 6  

Unity-Gain Bandwidth ≥ 4 × (
1

2π×(RFLT+RFLT)*CFLT 
)               (6) 

 

  (SNR) 

ADC  20% 

RC 7  

NG×√2×√(
V1

f⁄ _AMP_PP

6.6
)

2

+en_RMS
2 ×

π

2
×f-3dB≤

1

5
×

VREF

√2
×10

-(
SNR(dB)

20
)
           (7) 

 

 V1 / f_AMP_PP µV  

 en_RMS  nV/√Hz  
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 f–3dB RC 3dB  

 NG 1  

 

 ADC

ADC 10dB

8  

THDAMP ≤ THDADC -10 (dB)             (8)  
 

 

ADC ADC  

 

9.1.2  

 ADC 

 RC  3dB 

 ADC 

 ADC SNR  

 ADC CFLT  41 

 ADC  

10  40pF  CFLT  400pF  COG  NPO 

 Q  

RFLT  RFLT  ADC 

 RFLT  22Ω 

1%  

     

 

RFLT  22Ω

CFLT  400 pF

RFLT  22Ω

VDC

AINP

AINM
GND

AVDD

AVDD

RS1433
1

2π × (RFLT + RFLT) × CFLT
f-dB =

 

 41.  

 

22Ω 40°
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9.2  

 

9.2.1  SINAD  DAQ  

 

5

2nF
C0G
(NP0)

5

AVDD

1k

VDC

VCM

1k

VIN+

AINP

AINM
GND

AVDD

AVDD

RS1433

INPUT DRIVER

RS8701

Where:
VDC=0V for CFR.B7 = 0
VDC=FSR_ADC_x/2 for CFR.B7=1
VCM=FSR_ADC_x/2

 

 42. DAQ  SINAD 

 

AVDD

1μFVOUT
0.22   

10μF

AVDD
1k

1μF

AVDD
1k

1μF REFIN-B

REFGND-B

AVDD

REFIN-A

REFGND-A

0.1   

0.1   

10μF

10μF

ADC_A

ADC_B

Device

RS8551

RS8551

RS5025
RS5050(1)

 
(1) RS5050  AVDD 5.5V  

 43.  

 

9.2.1.1  

 ADC  10dB

 RS8701XF  

 42  RS1433  32  SDO 
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RC  

16 42 16

SDO RS1433

RC  

43  RS50xx 

 160Hz 1μF

RS8551XF  

 

9.2.1.2  

ADC

CFR.B6 = 1 2 × VREF_x CFR.B9 = 1  

44 46  42 32  FFT 

 

45 47  42 16  FFT 

 

 

 

 44. 32  

 

 45. 16  

-160

-140

-120

-100

-80

-60

-40

-20

0

0 100 200 300 400 500

(d
B

)

(kHz)

fIN=10kHz
SNR=86.8dB

THD=-96.4dB

-160

-140

-120

-100

-80

-60

-40

-20

0

0 100 200 300 400 500

(d
B

)

(kHz)

fIN=10kHz
SNR=86.8dB

THD=-96.6dB
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 46. 32  

 

 47. 16  

 

10  

AVDD DVDD AVDD

DVDD AVDD DVDD  

 2×VREF CFR.B9=1 AVDD 

AVDD 9 10 11  

AVDD ≥ 2 × VREF_A              (9) 

AVDD ≥ 2 × VREF_B             (10) 

4.75 V ≤ AVDD ≤ 5.25 V                (11) 
 

10μF AVDD DVDD GND 48  

 

 AVDD

10μF

10μF

 GND

 DVDD

 AVDD

 DVDD
 

 48.  

  
 
  

-160

-140

-120

-100

-80

-60

-40

-20

0

0 100 200 300 400 500

(d
B

)

(kHz)

fIN=100kHz
SNR=83.2dB

THD=-80.9dB

-160

-140

-120

-100

-80

-60

-40

-20

0

0 100 200 300 400 500

(d
B

)

(kHz)

fIN=100kHz
SNR=83.3dB

THD=-80.9dB
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11 PCB  
 

11.1 PCB  

49 TSSOP  RS1433 PCB

49

 

 (AVDD)  (DVDD)  10μF 

 

REFIO-A REFIO-B / 10μF X7R 0805 16V  (CREF-x)

 REFIO-x  REFIO -x

0.1Ω-0.2Ω  (RREF-x)  

RC COG (NPO) 

COG (NPO)  49 CIN-A CIN-B

 

 

11.2 PCB  

 

 49.  PCB   
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12  

TSSOP16 (3) 

E1 E

D

A1
A

be

1.78

0.420.65

A2

C

θL

H

5.94

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. 0.15mm  

2. BSC “ ”  

3.   

 
  

    

A (1)   1.200   0.047 

A1 0.050 0.150 0.002 0.006 

A2 0.800 1.050 0.031 0.041 

b 0.190 0.300 0.007 0.012 

c 0.090 0.200 0.004 0.008 

D (1) 4.860 5.100 0.191 0.201 

E (1) 4.300 4.500 0.169 0.177 

E1 6.200 6.600 0.244 0.260 

e 0.650 (BSC) (2) 0.026 (BSC) (2) 

L 0.500 0.700 0.020 0.028 

H 0.250 TYP 0.010 TYP 

θ 1° 7° 1° 7° 
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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 

TSSOP16 13’’ 12.4 6.90 5.60 1.20 4.0 8.0 2.0 12.0 Q1 

 

1.  

2.  0.15  
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RUNIC  ( )  ( )

WEB

 

RUNIC (1)

(2) (3) (4) RUNIC

RUNIC RUNIC INCORPORATED (5) 

 

 
 


