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14 20MSps/40MSps 1.8V  

  

1  

 1.8V  

 1.8V-3.3V  

 (SNR)  

75.4dBFS 9.9MHz  

70.5dBFS 200MHz  

 (HD3)  

93dBc 9.9MHz  

80dBc 200MHz  

 ADC  

 1Vpp 2Vpp 

  

  

  

 

  

 

2  

  

  

  
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 I/Q  

  

  

  

3  

RS1520 1.8V

1.8V 3.3V CMOS  

RS1520 200MHz

 

RS1520 SPI

 

RS1520 32 QFN

AD9649/29/09  
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4  

A.0 2024/11/27  
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5  (1) 

     (2) MSL (3) 

RS1520 RS1520YQAH32 QFN5X5-32 -40°C ~85°C RS1520 MSL3 

: 

(1)  

(2)  

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

RUNIC  
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6  

RS1520 14 (ADC)

ADC

ADC CMOS 1.8 V-3.3V

ADC SPI RS1520 32 QFN

−40°C +85°C  
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QFN5X5-32 

 

 

      

1 CLK+  17 D9  

2 CLK-  18 D10  

3 AVDD 1.8V  19 D11  

4 CSB spi  20 D12  

5 SCLK/DFS spi  21 D13  

6 SDIO/PDWN spi  22 DCO  

7 D0  23 MODE/OR  

8 D1  24 AVDD 1.8V  

9 D2  25 VREF /  

10 D3  26 SENSE  

11 D4  27 VCM  

12 D5  28 RBIAS  

13 DRVDD 1.8V-3.3V  29 AVDD 1.8V  

14 D6  30 VIN-  

15 D7  31 VIN+  

16 D8  32 AVDD 1.8V  

   0 AGND  

  



                                                RS1520 
 

  7 / 27 www.run-ic.com 
   

 

8  

8.1  

    

AVDD AGND -0.3 2 V 

DRVDD AGND -0.3 3.9 V 

(VIN+/-, CLK+/-, VREF, SENSE, VCM, RBIAS) -0.3 2 V 

(CSB, SCLK/DFS, SDIO/PDWN, MODE/OR) -0.3 3.9 V 

(DCO, D0-D13) -0.3 3.9 V 

TJ,MAX  150 °C 

 -40 85 °C 

 -65 150 °C 

 

 

8.2 ESD  

ESD

ESD  

 

8.3  

LFCSP PCB

θJA PCB 37℃/W

θJA θJA  

  



                                                RS1520 
 

  8 / 27 www.run-ic.com 
   

 

8.4 ADC  

AVDD=1.8 V DRVDD=1.8 V VIN=−1.0 dBFS 1.0 V  

  
20MSps/40MSps 

 
   

   14   

 

      

   ±0.1 ±0.7 %FSR 

   ±0.8  %FSR 

DNL 1 
 -1  +0.7 LSB 

25°C  ±0.45  LSB 

INL 1 
   +2 LSB 

25°C  ±0.65  LSB 

 

    ±0.7 %FSR 

   ±0.2  %FSR 

 

1V   0.98  1.005 V 

1mA    2  mV 

VREF=1V 25°C  0.98  LSBrms 

 

VREF=1V   2  Vp-p 

2   6  pF 

   0.9  %FSR 

   6  kΩ 

/  

AVDD  1.7 1.8 1.9 V 

DRVDD  1.7  3.6 V 

IAVDD 1   24.2/35.5  mA 

IDRVDD (1.8V) 1   1.7/2.8  mA 

IDRVDD (3.3V) 1   3.1/5.3  mA 

 

   45/68  mW 

1.8V 1   46.6/68.9  mW 

3.3V 1   53.8/81.4  mW 

3   15  mW 

   0.5  mW 
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(1) 5pF  

(2) AGND  

(3) CLK ( AVDD AGND)  
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8.5 ADC  

AVDD=1.8 V DRVDD=1.8 V VIN=−1.0 dBFS 1.0 V  

  
20MSps/40MSps 

 
   

SNR  

fin=9.9MHz 25°C  75.4  dBFS 

fin=27MHz 
25°C  74.7  dBFS 

 73.5   dBFS 

fin=200MHz 25°C  70.5  dBFS 

SNDR  

fin=9.9MHz 25°C  74.7  dBFS 

fin=27MHz 
25°C  74.0  dBFS 

 73.3   dBFS 

fin=200MHz 25°C  70.0  dBFS 

ENOB  

fin=9.9MHz 25°C  12.1   

fin=27MHz 25°C  12.0   

fin=200MHz 25°C  11.3   

 

fin=9.9MHz 25°C  93  dBc 

fin=27MHz 
25°C  84  dBc 

 80   dBc 

fin=200MHz 25°C  80  dBc 

SFDR  

fin=9.9MHz 25°C  93  dBc 

fin=27MHz 
25°C  84  dBc 

 80   dBc 

fin=200MHz 25°C  80  dBc 

SFDR  

fin=25.1/27.1MHz (-7dBFS) 25°C  75  dBc 
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8.6  

AVDD=1.8 V DRVDD=1.8 V VIN=−1.0 dBFS 1.0 V  

      

CLK+/-  

   CMOS/LVDS/LVPECL   

   0.9  V 

  0.3  3.6 Vp-p 

  AGND  AVDD V 

   0.9  V 

  -100  +100 μA 

  -100  +100 μA 

   4  pF 

  8 10 12 kΩ 

CSB 4 

  1.2  DRVDD V 

  AGND  0.6 V 

  -100  +100 μA 

  -100  +100 μA 

   20  kΩ 

   3  pF 

(SCLK/DFS, MODE, SDIO/PDWN) 5 

  1.2  DRVDD V 

  AGND  0.6 V 

  -100  +100 μA 

  -100  +100 μA 

   20  kΩ 

   3  pF 

 

DRVDD=1.8V 

 

IOH=50μA  1.79   V 

IOH=0.5mA  1.75   V 

 

IOL=50μA    0.05 V 

IOL=1.6mA    0.2 V 

DRVDD=3.3V 
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IOH=50μA  3.29   V 

IOH=0.5mA  3.25   V 

 

IOL=50μA    0.05 V 

IOL=1.6mA    0.2 V 

(4)  

(5)  
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8.7  

AVDD=1.8 V DRVDD=1.8 V VIN=−1.0 dBFS 1.0 V  

  
20MSps/40MSps 

 
   

 

    160/320 MHz 

  3  20/40 MSps 

(tCLK)  50/25   ns 

(tOH)   25/12.5  ns 

tA    1.0  ns 

tj    0.1  ps rms 

 

tPD    3  ns 

DCO tDCO    5  ns 

DCO tSKEW   0.1 0.3 0.6 ns 

   9   

   350  μs 

   2   
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8.8  

      

SPI  

tDS SCLK  2   ns 

tDH SCLK  2   ns 

tCLK SCLK  40   ns 

tS CSB SCLK  2   ns 

tH CSB SCLK  2   ns 

tHIGH SCLK  10   ns 

tLOW SCLK  10   ns 

tEN_SDIO SCLK SDIO  10   ns 

tDIS_SDIO SCLK SDIO  10   ns 

 

9  

CLK+

CLK-

N
N-1

N+1
N+2

N+3

DCO

DATA N-9N-10 N-8 N-7

N+4

tDCO

tCH tCLK

tPD

tSKEW

tA

VIN

  

2. CMOS  
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10  

RS1520  

 

10.1  

SNR 3

VCM  

 

VIN+

VIN-

VCM

0.1 F
R

R

C
50  

 

3.  

 

ADC SNR SNR

4 VCM 25Ω

50Ω  

1

RC  

 

VIN+

VIN-

VCM

0.1 F

0.1 F

0.1 F

25
0.1 F

R

R

C

25  

 

4.  

 

1. RC  

/MHz R/Ω C/pF 

0-70 33 22 

70-200 125 - 

 

10.2  

RS1520 CLK+ CLK

CLK+ CLK CLK+ CLK

5 CLK  
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5.  

 

RS1520 CMOS LVDS LVPECL

 

6 7 RS1520

100MHz 10 MHz 200 

MHz /

ADC 0.8V ADC

 

 

CLK+

CLK-

HSMS2822

0.1 F

0.1 F
50  

0.1 F

0.1 F

100  

 

6. 200MHz  

 

CLK+

CLK-

HSMS2822

0.1 F

0.1 F

1nF

50  

1nF

 

7. 8  

 

10.3  

RS1520 SENSE 2 SENSE

VREF 1.0 V 2.0 V SENSE

SPI SPI SENSE VREF 0.5 V

1 V 8

VREF  

 VREF = 0.5 × ( 1 + 
R2

R1
 ) 
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ADC VREF

 

R2

VREF

SENSE

R1

1 F0.1 F

 

8.  

 

  2.  

 SENSE  VREF V  Vpp  

 AVDD N/A 2 ×  

 VREF 0.5 1.0 

 0.2V  VREF 0.5×(1+R2/R1)  2 × VREF 

 AGND 0.2V 1.0 2.0 

 

10.4  

RS1520 DRVDD 1.8V-3.3V CMOS CMOS

ADC

CMOS 2  

SCLK/DFS ( 3)

SPI  

 

3. SCLK SDIO  

 SCLK/DFS SDIO/PDWN 

AGND   

DRVDD   

 

4.  

V      

VIN+ - VIN- < -VREF – 0.5LSB 00 0000 0000 0000 10 0000 0000 0000 1 

VIN+ - VIN- = -VREF 00 0000 0000 0000 10 0000 0000 0000 0 

VIN+ - VIN- = 0 10 0000 0000 0000 00 0000 0000 0000 0 

VIN+ - VIN- = +VREF – 1LSB 11 1111 1111 1111 01 1111 1111 1111 0 

VIN+ - VIN- > +VREF – 0.5LSB 11 1111 1111 1111 01 1111 1111 1111 1 
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10.5 MODE/OR  

0x2A<0>=1  

0x2A<0>=0 MODE 0x08<7:5>  
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11 SPI  

RS1520 (SPI) ADC

SPI

 

 

11.1 SPI  

ADC SPI SCLK/DFS SDIO/PDWN CSB ( 5) SCLK/DFS(

) ADC SDIO/PDWN ( / )

 ADC CSB( )

 

 

5. SCLK SDIO  

  

SCLK  

SDIO /  

CSB  

 

CSB SCLK 9  

CSB CSB CSB

CSB SPI

SPI 16

W0 W1  

/ (SDIO)

8 MSB LSB

MSB SPI  

 

 

9. SPI  
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11.2 SPI  

SPI SDIO/PDWN SCLK/DFS CMOS

CSB DRVDD  
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12  

0x00-0x02 0xFF 0x01

 

6  

 

6.  

 

A7-0 
HEX 

 

  
7 6 5 4 3 2 1 0  

 

0x00 
SPI

 
18 0 

LSB 

 
 1 1  

LSB

 
0 

 

 

0x01 ID 6F 8 ID RS1520=0x23   

0x02 
 

 
  

ID 

000 =20M, 001=40M,  
010 =65M 

    
 

 

0xFF  00 0 0 0 0 0 0 0   

ADC  

0x08 
 

 
00 

 

 

 

 

00= 01=  

10= 11=  

0 0 0 

00=  

01=  

10=  

11=  
 

0x09 
 

 
00 0 0 0 0 0 0 0   

0x0B 
 

 
00 0 0 0 0 0 

000=1 001=2 010=3

011=4 100=5 101=6

110=7 111=8 

 

0x0E 
BIST 

 
00 0 0 0 0 0 0 0 

BIST 

 
 

0x10 
 

 
00 LSB +127 -128   

0x14 
 

 
00 

0=3.3V 
1=1.8V 

0 0 
 

  

 

 

00=  

01=  

10=  

11=RAND  
 

0x15 
 

 
22 

DCO3V3_ 
drive<1:0> 

DCO1V8_ 
drive<1:0> 

Data3V3_ 
drive<1:0> 

Data1V8_ 
drive<1:0>  
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0x16 
 

00 
DCO 

 
0 0 0 0 

000=  

001=1 002=2 003=3  

004=4 005=5 006=6  

007=7 008=8   

0x17 
DCO

 
00 0 0 0  0 =0.56ns* <2:0> 

DCO

 

0x18 
 

 
80 

100=2Vpp  

011=1.6Vpp 010=1.33Vpp 

001=1.14Vpp 00=1Vpp 

0 0 0 0 0 

 

0x2A 
OR/ 

MODE 
01 0 0 0 0 0 0 0 

0=MODE 
1=OR 

23
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13  

13.1  

RS1520

 

 

13.2  

1.8 V RS1520 (AVDD) (DRVDD)

AVDD DRVDD PCB

RS1520 PCB PCB

 

 

13.3 CMOS  

RS1520 CMOS 0x14<7> 0x15 DRVDD

20MSps

0x14<3> DCO

ADC 14 ADC  

 

13.4  

ADC (AGND) PCB (

) RS1520 ( 0)

PCB  

ADC PCB PCB PCB

ADC PCB

ADC PCB  

 

13.5 VCM 

VCM 0.1μF  

 

13.6 RBIAS 

RS1520 10 kΩ RBIAS ADC

1%  

 

13.7  

VREF ESR 0.1μF ESR 1.0μF  
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13.8 SPI  

SPI SCLK CSB SDIO ADC

SPI

RS1520  
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14  

QFN5X5-32 (4) 

D

E

c

A
1

BOTTOM VIEW
TOP VIEW

SIDE VIEW

1

32

E
3

D2

L

PIN1 #
Laser Mark

1

2

32

A

2

K

e

b
1b

K2 D1

E
1

E
2

e
1

e
2

Nd

e4 e3

23

18

K

N
e

K
2

K

K
1

h

h

EXPOSED THERMAL
PAD ZONE
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Symbol 
Dimensions In Millimeters Dimensions In Inches 

Min Max Min Max 

A (1) 0.800 0.900 0.032 0.035 

A1 0.000 0.050 0.000 0.002 

c 0.203 REF (2) 0.008 REF (2) 

b 0.200 0.300 0.008 0.012 

b1 0.180 REF (2) 0.008 REF (2) 

D (1) 4.900 5.100 0.193 0.201 

D1 0.950 1.150 0.037 0.045 

D2 1.870 2.070 0.074 0.082 

e 0.500 BSC (3) 0.020 BSC (3) 

e1 0.910 BSC (3) 0.036 BSC (3) 

e2 1.125 BSC (3) 0.044 BSC (3) 

e3 1.215 BSC (3) 0.048 BSC (3) 

e4 0.752 BSC (3) 0.030 BSC (3) 

Nd 3.500 BSC (3) 0.138 BSC (3) 

Ne 3.500 BSC (3) 0.138 BSC (3) 

E (1) 4.900 5.100 0.193 0.201 

E1 1.560 1.760 0.061 0.069 

E2 1.390 1.590 0.055 0.063 

E3 3.380 3.580 0.133 0.141 

L 0.350 0.450 0.014 0.018 

h 0.300 0.400 0.012 0.016 

K 0.360 REF (2) 0.014 REF (2) 

K1 0.230 REF (2) 0.009 REF (2) 

K2 0.460 REF (2) 0.018 REF (2) 

 

1. 0.075  

2. REF Reference  

3. BSC( )   

4.  
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RUNIC ( ) ( )

WEB

 

RUNIC (1) (2)

(3) (4) RUNIC

RUNIC RUNIC INCORPORATED (5)

 
 


