
  RS1522 

REV A.0 1 / 29 
 

www.run-ic.com 
 

 

14 20MSps/40MSps 1.8V  

  

1  

 1.8V  

 1.8V-3.3V  

 (SNR)  

74.2dBFS 9.9MHz  

70.5dBFS 200MHz  

 (HD3)  

93dBc 9.9MHz  

80dBc 200MHz  

 ADC  

 1Vpp 2Vpp 

  

  

  

 

  

 

2  

  

  

  

GSM EDGE W-CDMA LTE  

CDMA2000 WiMAX TD-SCDMA 

 I/Q  

  

  

  

3  

RS1522 1.8V

1.8V 3.3V CMOS  

RS1522 200MHz

 

RS1522 SPI

 

RS1522 64 QFN  

 
 (1) 

RS1522 QFN9X9-64 9.00mm×9.00mm 

(1)  

 

 

ADC

ADC

CMOS 
OUTPUT 
BUFFER

REF
SELECT

DCS&DIV

SPI

VIN+A

VIN-A

VIN+B

VIN-B

VREF

SENSE

VCM

RBIAS

GND

SYNC

PDWN OEB

SDIOSCLK CSBAVDD DRVDD

REF
BUF

CLK
BUF

ORA

D13A(MSB)
TO

D0A(LSB)

ORB

D13B(MSB)
TO

D0B(LSB)

CLK+

CLK-

DCOA

DCOB

CMOS 
OUTPUT 
BUFFER

 

 1. RS1522  

 



                                                RS1522 
 

  2 / 29 www.run-ic.com 
   

 

       

1  ................................................................................................................................................................................... 1 

2  ................................................................................................................................................................................... 1 

3  ................................................................................................................................................................................... 1 

4  ................................................................................................................................................................................... 3 

5  (1)................................................................................................................................................................... 4 

6 ............................................................................................................................................................................................ 5 

7  ...................................................................................................................................................................... 6 

8  ................................................................................................................................................................................... 8 

8.1  ........................................................................................................................................................... 8 

8.2 ESD  ........................................................................................................................................................................... 8 

8.3  ................................................................................................................................................................................ 8 

8.4 ADC  .................................................................................................................................................................. 9 

8.5 ADC  ............................................................................................................................................................... 11 

8.6  ......................................................................................................................................................................... 12 

8.7  ......................................................................................................................................................................... 14 

8.8  ......................................................................................................................................................................... 15 

9  .................................................................................................................................................................................... 16 

10 .............................................................................................................................................................................. 17 

10.1  .............................................................................................................................................................. 17 

10.2  .............................................................................................................................................................. 17 

10.3  .............................................................................................................................................................. 18 

10.4  ...................................................................................................................................................................... 19 

11 SPI  ...................................................................................................................................................... 21 

11.1 SPI  .......................................................................................................................................................... 21 

11.2 SPI  ...................................................................................................................................................... 22 

12  .................................................................................................................................................... 23 

13 .............................................................................................................................................................................. 25 

14  ......................................................................................................................................................................... 26 

14.1  ...................................................................................................................................................................... 26 

14.2  .......................................................................................................................................................... 26 

14.3 CMOS ............................................................................................................................................. 26 

14.4 .................................................................................................................................................. 26 

14.5 VCM.............................................................................................................................................................................. 26 
14.6 RBIAS............................................................................................................................................................................ 26 

14.7  .......................................................................................................................................................... 26 

14.8 SPI ........................................................................................................................................................................ 27 

15  ..................................................................................................................................................................... 28 

  



                                                RS1522 
 

  3 / 29 www.run-ic.com 
   

 

4  

   

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

     (2) MSL (3) 

RS1522 RS1522YQAB64 QFN9X9-64 -40°C ~85°C RS1522 MSL3 

: 

(1)  

(2)  

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

RUNIC  

  



                                                RS1522 
 

  5 / 29 www.run-ic.com 
   

 

6  

RS1522 14 (ADC)

ADC ADC

ADC ADC CMOS

1.8 V-3.3V ADC

SPI RS1522 64 QFN

−40°C +85°C  
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RS1522
(TOP VIEW)

N
C

N
C

NC

NC

 
QFN9X9-64 

 

CMOS  

      

1 CLK+  33 D5A A  

2 CLK-  34 D6A A  

3 SYNC  35 D7A A  

4 NC  36 D8A A  

5 NC  37 DRVDD 1.8V-3.3V  

6 D0B B  38 D9A A  

7 D1B B  39 D10A A  

8 D2B B  40 D11A A  

9 D3B B  41 D12A A  

10 DRVDD 1.8V-3.3V  42 D13A A  

11 D4B B  43 ORA A  

12 D5B B  44 SDIO/DCS spi  

13 D6B B  45 SCLK/DFS spi  

14 D7B B  46 CSB spi  
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15 D8B B  47 OEB  

16 D9B B  48 PDWN  

17 D10B B  49 AVDD 1.8V  

18 D11B B  50 AVDD 1.8V  

19 DRVDD 1.8V-3.3V  51 VINA+ A  

20 D12B B  52 VINA- A  

21 D13B B  53 AVDD 1.8V  

22 ORB B  54 AVDD 1.8V  

23 DCOB  55 VREF /  

24 DCOA  56 SENSE  

25 NC  57 VCM  

26 NC  58 RBIAS  

27 D0A A  59 AVDD 1.8V  

28 DRVDD 1.8V-3.3V  60 AVDD 1.8V  

29 D1A A  61 VINB- B  

30 D2A A  62 VINB+ B  

31 D3A A  63 AVDD 1.8V  

32 D4A A  64 AVDD 1.8V  

   0 AGND  
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8  

8.1  

    

AVDD AGND -0.3 2 V 

DRVDD AGND -0.3 3.9 V 

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

(CSB, SCLK, SDIO, PDWN, OEB) -0.3 3.9 V 

(DCOA/B, D0A/B- D13A/B) -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 19.2℃/W

θJA θJA  
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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   39.7/59.5  mA 

IDRVDD (1.8V) 1   3.8/6.2  mA 

IDRVDD (3.3V) 1   7.3/11.8  mA 

 

   72/108  mW 

1.8V 1   78.3/118.3  mW 

3.3V 1   95.5/146.0  mW 

3   20  mW 

   1  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 

4   -95  dBc 

(4) -1dBFS 100MHz  
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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 

SYNC       

   CMOS   

   0.9  V 

  AGND  AVDD Vp-p 

  1.2  AVDD V 

  AGND  0.6 V 

  -100  +100 μA 

  -100  +100 μA 

   2  pF 

   16  kΩ 

CSB 5 

  1.2  DRVDD V 

  AGND  0.6 V 

  -100  +100 μA 

  -100  +100 μA 

   20  kΩ 

   3  pF 

SCLK/DFS 6 

  1.2  DRVDD V 

  AGND  0.6 V 

  -100  +100 μA 

  -100  +100 μA 

   20  kΩ 

   3  pF 
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/ SDIO/DCS 6 

  1.2  DRVDD V 

  AGND  0.6 V 

  -100  +100 μA 

  -100  +100 μA 

   20  kΩ 

   3  pF 

OEB, PDWN 6 

  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 

 

IOH=50μA  3.29   V 

IOH=0.5mA  3.25   V 

 

IOL=50μA    0.05 V 

IOL=1.6mA    0.2 V 

(5)  

(6)  
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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  

      

 

tSSYNC SYNC CLK+   0.3  ns 

tHSYNC SYNC CLK+   0.4  ns 

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 
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9  
 

CLK+

CLK-

N
N-1

N+1
N+2

N+3

DCOA/DCOB

CHA/CHB 
DATA

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

N+4

tDCO

tCH tCLK

tPD

tSKEW

tA

VIN

  

2. CMOS  

 

CLK+

CLK-

N
N-1

N+1
N+2

N+3

DCOA/DCOB

N+4

tDCO

tCH tCLK

tPD

tSKEW

tA

VIN

CH A
N-9

CH B
N-9

CH A
N-8

CH B
N-8

CH A
N-7

CH B
N-7

CHA/CHB 
DATA

  

3. CMOS  

 

 

4. SYNC  
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10  

RS1522  

 

10.1  

SNR 5

VCM  

 

VIN+

VIN-

VCM

0.1 F
R

R

C
50  

 

5.  

 

 

ADC

SNR SNR ( 6)

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  

 

6.  

 

1. RC  

/MHz R/Ω C/pF 

0-70 33 22 

70-200 125 - 

 

10.2  

RS1522 (CLK+ CLK )

CLK+ CLK CLK+ CLK

( 7) CLK  
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7.  

 

RS1522 CMOS LVDS LVPECL

 

8 9 RS1522

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  

 

8. 200MHz  

 

CLK
+

CLK-

HSMS2822

0.1 F

0.1 F

1nF

50  

1nF

 

9. 8  

 

10.3  

RS1522 SENSE 2

SENSE VREF 1.0 V 2.0 V

SENSE SPI SPI SENSE VREF

0.5 V 1 V

10 VREF  

 VREF = 0.5 × ( 1 + 
R2

R1
 ) 
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ADC (VREF)

 

 

R2

VREF

SENSE

R1

1 F0.1 F

 

10.  

 

  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  

RS1522 DRVDD 1.8V-3.3V CMOS CMOS

 

ADC

CMOS 2 SPI CMOS

CMOS A CMOS

3  

SCLK/DFS ( 3)

SPI  

 

3. SCLK SDIO  

 SCLK/DFS SDIO/DCS 

AGND  DCS  

DRVDD  DCS  
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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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11 SPI  

RS1522 (SPI) ADC

SPI

 

 

11.1 SPI  

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

) ADC SDIO/DCS( / )

ADC CSB( )

 

 

5. SCLK SDIO  

  

SCLK  

SDIO /  

CSB  

 

CSB SCLK 11  

CSB CSB CSB

CSB SPI

SPI 16

W0 W1  

/ (SDIO)

8 MSB LSB

MSB SPI  

 

 

11. SPI  
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11.2 SPI  

SPI SDIO/DCS SCLK/DFS OEB PDWN

CMOS

CSB DRVDD

 

SPI PDWN OEB SPI OEB

PDWN  

 

6. SCLK SDIO  

   

SDIO/DCS 
DRVDD  

AGND   

SCLK/DFS 
DRVDD  

AGND   

OEB 
DRVDD  

AGND   

PDWN 
DRVDD  

AGND   

 

 
 

  



                                                RS1522 
 

  23 / 29 www.run-ic.com 
   

 

12  

0x00-0x02 0xFF 0x01

 

7  

 

7.  

 

A7-0 
HEX 

 

 
 

7 6 5 4 3 2 1 0  

 

0x00 
SPI

 
18 0 

LSB 

 
 1 1  LSB  0 

 

 

0x01 ID 23 8 ID RS1522=0x23   

0x02 
 

 
  

ID 

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

    

 

 

 

0x05 
 

 
03 0 0 0 0 0 0 B A  

0xFF  00 0 0 0 0 0 0 0   

ADC  

0x08 
 

 
80 

 

 

 

 

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   
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0x14 
 

 
00 

0=3.3V 
1=1.8V 

0 
 

 

  

 

 

00=  

01=  

10=  

11=RAND  

 

0x15 
 

 
22 

DCO3V3_ 
drive<1:0> 

DCO1V8_ 
drive<1:0> 

Data3V3_ 
drive<1:0> 

Data1V8_ 
drive<1:0>  

16 
 

00 
DCO 

 
0 0 0 0 

000=  

001=1, 002=2, 003=3, 
004=4, 005=5,006=6, 

007=7, 008=8  
 

17 
DCO

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

DCO

 

18 
 

 
c0 

11=2Vpp  

10=1.75Vpp 
01=1.5Vpp 

00=1.25Vpp 

0 0 0 0 0 0 

 

100 
 

 
00 0 0 0 0 0 
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13  

2— ( 0x100 0)

( 0x100 1) 2

0x100 1  

1— 1 1 0

 

0— 0
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14  

14.1  

RS1522

 

 

14.2  

1.8 V RS1522 (AVDD) (DRVDD)

AVDD DRVDD PCB

RS1522 PCB PCB

 

 

14.3 CMOS  

RS1522 CMOS 0x14<7> 0x15 DRVDD

20MSps

0x14<3> DCO ADC

14 ADC  

 

14.4  

ADC (AGND) PCB (

) RS1522 ( 0)

PCB  

ADC PCB PCB PCB

ADC PCB

ADC PCB  

 

14.5 VCM 

VCM 0.1μF  

 

14.6 RBIAS 

RS1522 10 kΩ RBIAS ADC

1%  

 

14.7  

VREF ESR 0.1μF ESR 1.0μF  
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14.8 SPI  

SPI SCLK CSB SDIO ADC

SPI

RS1522  
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15  

QFN9X9-64 (4) 

E

D

TOP VIEW

PIN 1 CORNER

A3A1
A

SIDE VIEW

A2

E2

BOTTOM VIEW

D2

L

KPIN 1 I.D.

e

b

EXPOSED DIE
ATTACH PAD

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. 0.075  

2. REF Reference  

3. BSC( )   

4.  

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 

A2 0.650 0.026  

A3 0.203 REF (2) 0.008 REF (2) 

b 0.200 0.300 0.008 0.012 

D (1) 9.000 BSC (3) 0.354 BSC (3) 

E (1) 9.000 BSC (3) 0.354 BSC (3) 

e 0.500 BSC (3) 0.020 BSC (3) 

D2 7.100 7.300 0.280 0.287 

E2 7.100 7.300 0.280 0.287 

L 0.300 0.500 0.012 0.020 

K 0.500 REF (2) 0.020 REF (2) 
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RUNIC ( ) ( )

WEB

 

RUNIC (1) (2)

(3) (4) RUNIC

RUNIC RUNIC INCORPORATED (5)

 
 

 
 


