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RS1320 12  

 

1  

•  

•  

•  

•  

• −40°C~+125°C 

• 2.7 V ~ 5.5 V 

•  

•  

• 12  

• INL -0.7/1.2 LSB  

• DNL -0.1/0.2 LSB  

• 1.3 mV  

• -0.01%FS  

• 0.48mW 3.6 V / 1.05mW 5.5 V

 

• 0.036µ W 3.6V /0.055µW 5.5V

 
 

2  

•  

•  

•  

•  

•  
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RS1320  12 

DAC

2.7V 5.5V 3.6V  134µ A 

30MHz
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DSP  

RS1320 
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RS1320 SOT23-6 1.60 mm × 2.90 mm 

(1)  
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4  

 

   

A.0 2025/10/12  

A.1 2025/01/14  

A.2 2025/11/18 

1  INL  ±2.5  ±3  

2  DNL  ±0.25  ±0.4  

3  FSE  ±0.06  ±0.09,  -0.02

 -0.04/+0.02  

4   1  0.5  

5   

6   
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5  (1) 

     (2) MSL (3)  

RS1320 RS1320XH6 -40°C ~125°C SOT23-6 1320 MSL1 Tape and Reel, 3000 

: 

(1)  

(2)  

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

 RUNIC  
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6  
 

1

2

3

6

5

4

VOUT

GND

VA

SYNC

SCLK

DIN

 

SOT23-6 
  

 

 
I/O  

 SOT  

V OUT 1  

GND 2  

VA 3  GND  

DIN 4 
 SYNC̅̅ ̅̅ ̅̅ ̅̅   SCLK  16 

 

SCLK 5  

SYNC̅̅ ̅̅ ̅̅ ̅̅  6  SCLK DAC  16  16 

 SYNC̅̅ ̅̅ ̅̅ ̅̅  DAC  
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7  

7.1  

 (1)(2) 

    

, VA  6.5 V 

 -0.3 (VA + 0.3) V 

 (3)  10 mA 

  (3)  20 mA 

TA= 25°C  See (4)  

, θJA
 (5) SOT23-6  250 °C/W 

, Tstg -65 150 °C 

(1) 

 

(2)  (GND=0V)  

(3)  GND VA  10mA 

 20mA  10mA  

(4)  (TJMAX)  150°C TJMAX  (θJA)  (TA) PDMAX = (TJMAX - 

TA) / θJA /

 

(5)  JESD-51  

 

7.2 ESD  

 ESD  

   

V(ESD)  

 (HBM)  ANSI/ESDA/JEDEC JS001-2023  ±2000 

V  (CDM)  ANSI/ESDA/JEDEC JS-002-2022  ±1500 

 (MM) JESD22-A115C(2010) ±200 

 

 

ESD  

ESD 
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7.3  

 

    

, TA −40 125 °C 

, VA 2.7 5.5 V 

 (3) −0.1 (VA + 0.1) V 

 0 1500 pF 

SCLK   30 MHz 

(1) 

 

(2)  GND = 0 V  

(3)  VA + 300 mV  GND 300 mV VA

 GND 100 mV 2.7VDC  -100mV   2.8VDC 

 

 

I/O

GND

TO INTERNAL
CIRCUITRY
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7.4  

 VA = 2.7 V  5.5 V RL = 2 k   GND CL = 200 pF  GND fSCLK = 30 MHz  48  4047

 TA=25 C  

  (1) (1) (1)  

 

TMIN ≤ TA ≤ TMAX 12   Bits 

TMIN ≤ TA ≤ TMAX 12   Bits 

INL 48  4047 
TA = 25°C -3 -0.7/1.2 3 

LSB 
TMIN ≤ TA ≤ TMAX  -0.9/1.4  

DNL VA = 2.7 V to 5.5 V 
TA = 25°C -0.4 -0.1/0.2 0.4 

LSB 
TMIN ≤ TA ≤ TMAX  -0.1/0.25  

ZE IOUT = 0 
TA = 25°C  1.3 4 

mV 
TMIN ≤ TA ≤ TMAX  1.8  

FSE IOUT = 0 
TA = 25°C -0.09 -0.01 0.09 

%FSR 
TMIN ≤ TA ≤ TMAX  -0.04/0.02  

GE 
DAC

 

TA = 25°C  -0.03  
%FSR 

TMIN ≤ TA ≤ TMAX  -0.08  

ZCED 
VA = 3 V  3.4  

µV/°C 
VA = 5 V  3.7  

TC GE 
VA = 3 V  -0.6  

ppm/°C 
VA = 5 V  -0.8  

 (VOUT) 

   (2)  0  VA V 

ZCO  

VA = 3 V, IOUT = 10 µA  1.5 3 

mV 
VA = 3 V, IOUT = 100 µA  4 6 

VA = 5 V, IOUT = 10 µA  1.6 3 

VA = 5 V, IOUT = 100 µA  2.8 6 

FSO  

VA = 3 V, IOUT = 10 µA 2.995 2.998  

V 
VA = 3 V, IOUT = 100 µA 2.99 2.994  

VA = 5 V, IOUT = 10 µA 4.99 4.998  

VA = 5 V, IOUT = 100 µA 4.99 4.996  

 
RL = ∞   1500 

pF 
RL = 2 kΩ   1500 

   0.5  Ohm 

IOS  (ISOURCE) 
VA = 3 V, VOUT = 0 V,  = FFFh.   -35 -43 

mA 
VA = 5 V, VOUT = 0 V,  = FFFh.  -38 -45 

IOS  (ISINK) 
VA = 3 V, VOUT = 3 V,  = 000h.  58 71 

mA 
VA = 5 V, VOUT = 5 V,  = 000h.  60 73 

 

IIN  TMIN ≤ TA ≤ TMAX   ±1 µA 

VIH  
VA = 3 V, TMIN ≤ TA ≤ TMAX 2.1   

V 
VA = 5 V, TMIN ≤ TA ≤ TMAX 2.8   
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 VA = 2.7 V  5.5 V RL = 2 k   GND CL = 200 pF  GND fSCLK = 30 MHz  48  4047

 TA=25 C  

  (1) (1) (1)  

VIL  
VA = 3 V, TMIN ≤ TA ≤ TMAX   0.4 

V 
VA = 5 V, TMIN ≤ TA ≤ TMAX   0.6 

CIN  (2) TMIN ≤ TA ≤ TMAX  4  pF 

IA (3)

  

VA = 3.6 V, fSCLK = 30 MHz 

TA = 25°C  134  
µA 

TMIN ≤ TA ≤ TMAX  141  

  

VA = 5.5 V, fSCLK = 30 MHz 

TA = 25°C  190  
µA 

TMIN ≤ TA ≤ TMAX  225  

  

VA = 3.6 V, fSCLK = 20 MHz 

TA = 25°C  114  
µA 

TMIN ≤ TA ≤ TMAX  122  

  

VA = 5.5 V, fSCLK = 20 MHz 

TA = 25°C  170  
µA 

TMIN ≤ TA ≤ TMAX  185  

  

fSCLK = 0 MHz 

VA = 3.6 V  93 105 
µA 

VA = 5.5 V  113 131 

 PD   

VA = 3 V, fSCLK = 30 MHz 

TA = 25°C  43  
µA 

TMIN ≤ TA ≤ TMAX  48  

 PD   

VA = 5 V, fSCLK = 30 MHz 

TA = 25°C  94  
µA 

TMIN ≤ TA ≤ TMAX  109  

 PD   

VA = 3 V, fSCLK = 20 MHz 

TA = 25°C  29  
µA 

TMIN ≤ TA ≤ TMAX  32  

 PD   

VA = 5 V, fSCLK = 20 MHz 

TA = 25°C  63  
µA 

TMIN ≤ TA ≤ TMAX  73  

 PD  

VA =3.6 V, fSCLK = 0 MHz 

TA = 25°C  0.003  
µA 

TMIN ≤ TA ≤ TMAX  0.7  

 PD   

VA = 5.5 V, fSCLK = 0 MHz 

TA = 25°C  0.006  
µA 

TMIN ≤ TA ≤ TMAX  1.3  

PC (3)

  

VA = 3.6 V, fSCLK = 30 MHz 

TA = 25°C  0.48  
mW 

TMIN ≤ TA ≤ TMAX  0.5  

  

VA = 5.5 V, fSCLK = 30 MHz 

TA = 25°C  1.05  
mW 

TMIN ≤ TA ≤ TMAX  1.24  

  

VA = 3.6 V, fSCLK = 20 MHz 

TA = 25°C  0.41  
mW 

TMIN ≤ TA ≤ TMAX  0.44  

  

VA = 5.5 V, fSCLK = 20 MHz 

TA = 25°C  0.93  
mW 

TMIN ≤ TA ≤ TMAX  1  

  

fSCLK = 0 MHz 

VA = 3.6 V  0.34 0.38 
mW 

VA = 5.5 V  0.62 0.72 

 PD   

VA = 3 V, fSCLK = 30 MHz 

TA = 25°C  0.13  
mW 

TMIN ≤ TA ≤ TMAX  0.15  
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 VA = 2.7 V  5.5 V RL = 2 k   GND CL = 200 pF  GND fSCLK = 30 MHz  48  4047

 TA=25 C  

  (1) (1) (1)  

PC (3) 

 PD   

VA = 5 V, fSCLK = 30 MHz 

TA = 25°C  0.47  
mW 

TMIN ≤ TA ≤ TMAX  0.54  

 PD   

VA = 3 V, fSCLK = 20 MHz 

TA = 25°C  0.09  
mW 

TMIN ≤ TA ≤ TMAX  0.1  

 PD   

VA = 5 V, fSCLK = 20 MHz 

TA = 25°C  0.31  
mW 

TMIN ≤ TA ≤ TMAX  0.37  

 PD  

VA =3.6 V, fSCLK = 0 MHz 

TA = 25°C  0.01 0.42 
µW 

TMIN ≤ TA ≤ TMAX  2.35  

 PD   

VA = 5.5 V, fSCLK = 0 MHz 

TA = 25°C  0.03 0.76 
µW 

TMIN ≤ TA ≤ TMAX  7  

IOUT / IA    ILOAD = 2 mA 
VA = 5 V  95%   

VA = 3 V  96%   

(1) TJ=25 C AOQL  

(2) /  

(3)  SCLK   SYNC̅̅ ̅̅ ̅̅ ̅̅  ,  fSCLK = 30 MHz , fSYNC̅̅ ̅̅ ̅̅ ̅̅  = 176 kHz;  fSCLK = 20 MHz , fSYNC̅̅ ̅̅ ̅̅ ̅̅   = 118 

KHz  

 

7.5  

 VA = 2.7 V  5.5 V RL = 2 k   GND CL = 200 pF  GND fSCLK = 30 MHz  48  4047

 TA=25 C  

      

fSCLK SCLK  TMIN ≤ TA ≤ T MAX   30 MHz 

ts  (1) 

400h  C00h  

RL = 2 kΩ, TA = 25°C 

CL ≤ 200 pF  3  
µs 

CL = 500 pF  4  

00Fh  FF0h ,  

RL = 2 kΩ, TA = 25°C 

CL ≤ 200 pF  4  
µs 

CL = 500 pF  6  

SR    1  V/µs 

    800h  7FFh  40  nV-sec 

    0.5  nV-sec 

tWU  
VA = 3 V  5  

µs 
VA = 5 V  4  

1/fSCLK  TMIN ≤ TA ≤ T MAX 33   ns 

tH SCLK  
TA = 25°C 5   

ns 
TMIN ≤ TA ≤ T MAX 13   

tL SCLK  
TA = 25°C 5   

ns 
TMIN ≤ TA ≤ T MAX 13   

tSUCL  SYNC̅̅ ̅̅ ̅̅ ̅̅   SCLK  
TA = 25°C -15   

ns 
TMIN ≤ TA ≤ T MAX 0   

(1) /  
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 VA = 2.7 V  5.5 V RL = 2 k   GND CL = 200 pF  GND fSCLK = 30 MHz  48  4047

 TA=25 C  

      

tSUD  
TA = 25°C 4   

ns 
TMIN ≤ TA ≤ T MAX 5   

tDHD  
TA = 25°C 4   

ns 
TMIN ≤ TA ≤ T MAX 5   

tCS SCLK   SYNC̅̅ ̅̅ ̅̅ ̅̅   

VA = 3 V 
TA = 25°C 3   

ns 
TMIN ≤ TA ≤ T MAX 5   

VA = 5 V 
TA = 25°C 3   

ns 
TMIN ≤ TA ≤ T MAX 5   

tSYNC̅̅ ̅̅ ̅ SYNC̅̅ ̅̅ ̅̅ ̅̅   

2.7 ≤ VA ≤ 3.6 
TA = 25°C 10   

ns 
TMIN ≤ TA ≤ T MAX 20   

3.6 ≤ VA ≤ 5.5 
TA = 25°C 6   

ns 
TMIN ≤ TA ≤ T MAX 10   

 

ZE

FSE
4095 x VREF

OUTPUT
VOLTAGE

DIGITAL INPUT CODE 40950

GE = FSE - ZE

FSE = GE + ZE

4096

 
 

 1. /  
 

1 2 13 14 15 16
SCLK

SYNC

DIN DB15

tSYNC
tSUCL

tSUD

tDHD

DB0

tL

tH
tCS

 

 2. RS1320   
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7.6  

 

fSCLK = 30 MHz, TA = 25°C,  48  4047  

 

 3. VA = 3V  (DNL)   

 

 4. VA = 5V  (DNL)  

 

 5. VA = 3V  (INL)  

 

 6. VA = 5V  (INL)  

 

 7. VA = 3V  (TUE)  

 

 8. VA = 5V  (TUE)  
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fSCLK = 30 MHz, TA = 25°C,  48  4047  

 
 9.  (DNL)  (VA)  

 
 10.  (INL)  (VA)  

 
 11. 3V  (DNL)  (fSCLK) 

 

 
 12. 5V  (DNL)  (fSCLK) 

 

 
 13. 3V  (DNL)  

 
 14. 5V  (DNL)  
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fSCLK = 30 MHz, TA = 25°C,  48  4047  

 
 15. 3V  (DNL)  

 
 16. 3V  (INL)  (fSCLK) 

 

 
 17. 5V  (INL)  (fSCLK) 
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fSCLK = 30 MHz, TA = 25°C,  48  4047  

 

 21. 5V  (INL)  

 

 22.  (fSCLK)  

 

 23.  

 

 24.  

 

 25.  (fSCLK)  
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-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

-50 -25 0 25 50 75 100 125

IN
L

 (
L

S
B

)

( C)

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

5 10 15 20 25 30

(m
V

)

(MHz)

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

20 30 40 50 60 70

(m
V

)

(%)

0

0.5

1

1.5

2

2.5

3

-50 -25 0 25 50 75 100 125

(m
V

)

( C)

-0.06

-0.05

-0.04

-0.03

-0.02

-0.01

0

5 10 15 20 25 30

(%
F

S
)

(MHz)

-0.06

-0.05

-0.04

-0.03

-0.02

-0.01

0

20 30 40 50 60 70

(%
F

S
)

(%)

VA = 5.0V 

VA = 3.0V 

VA = 5.0V 

VA = 3.0V 

VA = 3.0V 

VA = 5.0V 

VA = 3.0V 

VA = 5.0V 

VA = 5.0V 

VA = 3.0V 

+INL 

-INL 



 RS1320 
 

  16 / 25 www.run-ic.com 
   

 

 

fSCLK = 30 MHz, TA = 25°C,  48  4047  

 

 27.  

 

 28.  (VA)  

 

 29.  

 

 30. 5V  

  

 

 31. 3V  

 

 32. 5V  
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8  
 

8.1  

RS1320  12 DAC  6µs 

 SPI DAC

RS1320 0V DAC  0V  

RS1320  SPI  SCLK DIN  SYNC̅̅ ̅̅ ̅̅ ̅̅  VA

 5V  

3V  

 

8.2  

12

12

SYNC SCLK DIN

INPUT
CONTROL

LOGIC

DAC
REGISTER

POWER-ON
RESET

REF(+) REF(-)

12-BIT DAC

POWER-DOWN
CONTROL

LOGIC

BUFFER

RS1320

VA GND

VOUT

1k 100k

 
 

8.3  
 

8.3.1 DAC  

RS1320 CMOS

 

VOUT = VA × (D / 4096) 

 

⚫ D  DAC  0  4095        (1) 
 

8.3.2  

 33  4096 

 DAC  DAC 
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VREF

R

R

R

R

R

To Output Amplifier

 

 33. DAC  
 

8.3.3  

 0V VA 

 0V  VA

 

 

8.4  
 

8.4.1  

DAC 0V

 DAC  
 

8.4.2  

RS1320  DB13  DB12  
 

 1.  

DB13 DB12 

0 0  

0 1 1kΩ  

1 0 100kΩ  

1 1  

 DB13  DB12  0  

1k   100K  1  

DAC 
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 SCLK  SYNC̅̅ ̅̅ ̅̅ ̅̅   DIN 

tWU  

 

8.5  
 

8.5.1  

 SPI QSPI MICROWIRE DSP  

 SYNC̅̅ ̅̅ ̅̅ ̅̅   SYNC̅̅ ̅̅ ̅̅ ̅̅  DIN  SCLK 

 16  16 

 DAC  SYNC̅̅ ̅̅ ̅̅ ̅̅  

 SYNC̅̅ ̅̅ ̅̅ ̅̅   DIN 

 

 

8.5.2  

16

 SCLK  16 DAC 34  

 

X X D9PD1 PD0 D11 D10 D8 D7 D6 D5 D4 D3 D2 D1 D0

DB15(MSB) DB0(LSB)

DATA BITS

0   0   Normal Operation

0   1   1kΩ to GND         

1   0   100kΩ to GND     

1   1   High Impedance

Power-Down Modes

 

 34.  

 

SYNC̅̅ ̅̅ ̅̅ ̅̅  16  SCLK  DAC 16 SCLK

16  SYNC̅̅ ̅̅ ̅̅ ̅̅  

DAC  
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9   

RUNIC RUNIC RUNIC

 

 

9.1  
 

9.1.1 DSP  

RS1320 

PSRR  

RS1320 DSP  

 

9.1.1.1 ADSP-2101/ADSP-2103  

35  RS1320  ADSP-2101/ADSP-2103  DSP   SPORT 

SPORT  16 

 SPORT  

 

ADSP-2101/
ADSP-2103

TFS

DT

SCLK

SYNC

DIN

SCLK

RS1320

 
 

 35. ADSP-2101/2103  

 

9.1.1.2 80C51/80L51  

RS1320  80C51/80L51 36  SYNC̅̅ ̅̅ ̅̅ ̅̅  

 P3.3  RS1320 

80C51/80L51  8 

DAC  P3.3 

 P3.3  80C51/80L51  RS1320 

 

 

80C51/80L51

P3.3

TXD

RXD

SYNC

SCLK

DIN

RS1320

 
 

 36. 80C51/80L51  
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9.1.2  

RS1320  37  ±5V 

 ±5V  

 

SYNC

SCLK

DIN

RS1320

VOUT

+ +

-

+5V

-5V

R2

+5V

10μF 0.1μF
+

R1

10pF

 
 

 37.  

 

  

VO = (VA × (D / 4096) × ((R1 + R2) / R1) – VA × R2 / R1  

  

•   D                            (2) 

 VA = 5 V  R1 = R2  

VO = (10 × D / 4096) – 5 V             (3)  
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10 PCB  
 

10.1 PCB  

 (VA) 

DC/DC

- DAC

VA /  

RS1320  10µ F  0.1µF  0.1µF 

10µ F  0.1µF  ESL

 ESR RS1320  

PCB /

 RS1320 

 

 

10.2 PCB  

SOT

VOUT

GND

C1

VA

SYNC

SCLK

DIN

 

 38.  PCB    
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11  

SOT23-6 (3) 

c

L

0.2

θ

E1

e

e1

E

b

D

Pin1
Index Area

0.95

1.90
2

.5
9

0.69

0.99

A1

A2A

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1.  0.15mm  

2. BSC “ ”  

3.  

 
  

    

A (1) 1.050 1.250 0.041 0.049 

A1 0.000 0.100 0.000 0.004 

A2 1.050 1.150 0.041 0.045 

b 0.300 0.500 0.012 0.020 

c 0.100 0.200 0.004 0.008 

D (1) 2.820 3.020 0.111 0.119 

E (1) 1.500 1.700 0.059 0.067 

E1 2.650 2.950 0.104 0.116 

e 0.950(BSC) (2) 0.037(BSC) (2) 

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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12  

      
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

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 

SOT23-6 7’’ 9.5 3.17 3.23 1.37 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) 

 

 


