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 2.7 V ~ 5.5 V 

  

  

 12  

 INL +1.2/-1.2 LSB  

 DNL +0.3/-0.2 LSB  

 2µs  

 4.3mV  

 ±0.01%FS  

  

1.13mW (3V)  2.54mW (5V)

 

0.03µW (3V)  0.15µW (5V)

 
 

2  

  

  
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  

3  

RS1324  12 
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 DSP  
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(1)  

 

 



  RS1324 

 

  2 / 26 www.run-ic.com 
   

 

 

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

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

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

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

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

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

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

7.1  ........................................................................................................................................................... 6 

7.2 ESD  ........................................................................................................................................................................... 6 

7.3 .................................................................................................................................................................... 7 

7.4  ................................................................................................................................................................................ 7 

7.5 .................................................................................................................................................................... 8 

7.6  ............................................................................................................................................................ 11 

7.7 ................................................................................................................................................................. 13 

8  ................................................................................................................................................................................ 18 

8.1  ................................................................................................................................................................................. 18 

8.2  ......................................................................................................................................................................... 18 

8.3  ......................................................................................................................................................................... 19 

8.3.1 DAC ................................................................................................................................................................ 19 

8.3.2  ............................................................................................................................................................. 19 

8.3.3  ................................................................................................................................................................. 19 

8.3.4  ................................................................................................................................................................. 20 

8.4 ................................................................................................................................................................. 20 

8.4.1  ................................................................................................................................................................. 20 

8.5    ............................................................................................................................................................................... 20 

8.5.1  ................................................................................................................................................................. 20 

8.5.2 ..................................................................................................................................................... 21 

8.5.3  ......................................................................................................................................................... 21 

8.5.4  ............................................................................................................................................................. 21 

9 PCB  ....................................................................................................................................................................... 23 

9.1 PCB  ............................................................................................................................................... 23 

9.2 PCB ............................................................................................................................................................ 23 

10  ..................................................................................................................................................................... 24 

11  ..................................................................................................................................................................... 25 

 
  



  RS1324 

 

  3 / 26 www.run-ic.com 
   

 

4  

 

   

A.0 2025/01/02  
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1.  

2.  

3.  PCB  
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5  (1) 

     (2) MSL (3)  

RS1324 RS1324XN -40°C ~125°C MSOP10 RS1324 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

10

9

8

7

6

    VA

VOUTA 

VOUTB

VOUTC

VOUTD

SCLK

SYNC

DIN

GND

VREFIN

 
MSOP10 

 

 

 SOT  (1)  

VA 1 S GND  

VOUTA 2 O A  

VOUTB 3 O B  

VOUTC 4 O C  

VOUTD 5 O D  

GND 6 G  

VREFIN 7 I  

DIN 8 I 
 SYNC̅̅ ̅̅ ̅̅ ̅̅   SCLK  16 

 

SYNC̅̅ ̅̅ ̅̅ ̅̅  9 I  SCLK DAC 16  SYNC̅̅ ̅̅ ̅̅ ̅̅  16

 DAC  

SCLK 10 I  

(1) G = , I = , O = ,  S =  
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7  

7.1  

 (1)(2) 

    

, VA  6.5 V 

 -0.3 6.5 V 

 (3)  10 mA 

  (3)  20 mA 

TA= 25°C  See  (4)  

, TJ
 (4)  150 °C 

, Tstg -65 150 °C 

(1) 

 

(2)  (GND=0V)  

(3) 5.5V  GND  10mA  20mA

 10mA  

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

/ θJA /

 

 

7.2 ESD  

 ESD  

   

V(ESD) 
 (HBM)  ANSI/ESDA/JEDEC JS-001  (1) ±2500 

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

(1) JEDEC  JEP155 500V HBM  ESD  

(2) JEDEC  JEP157 250V CDM  ESD  

 

 

ESD  

ESD 
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7.3  

(1) 

     

VA  2.7 5.5 V 

VREFIN  1 VA V 

  (2) 0 5.5 V 

  0 1500 pF 

 SCLK   40 MHz 

TA  –40 125 °C 

(1)  GND = 0 V  

(2)  5.5V  VA  VA  3V  5V 

 

 

I/O

GND

TO INTERNAL
CIRCUITRY

 
 

7.4  

 (1) (2)  

RS1324XN 

 MSOP10 

10  

RθJA   240 °C/W 

RθJC (top)   53.3 °C/W 

RθJB   78.9 °C/W 

ψJT   4.8 °C/W 

ψJB  77.6 °C/W 

RθJC (bot)   — °C/W 

(1) IC  

(2)  
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7.5  

TA = 25°C, VA = 2.7 V ~ 5.5 V, VREFIN = VA, CL = 200 pF  GND, fSCLK = 30 MHz,  48  4047  

   (1)   

 

  –40°C ≤ TA ≤ 125°C 12   Bits 

  –40°C ≤ TA ≤ 125°C 12   Bits 

INL  
TA = 25°C -3.1 +1.2/-1.2 2.3 LSB 

–40°C ≤ TA ≤ 125°C  +2/-1.3  LSB 

DNL  

VA = 2.7 V to 4.5 V 
TA = 25°C -0.5 +0.3/-0.2 0.7 

LSB 
–40°C ≤ TA ≤ 125°C  +0.35/-0.2  

VA = 4.5 V to 5.5 V 
TA = 25°C  +0.15/-0.1  

LSB 
–40°C ≤ TA ≤ 125°C  +0.2/-0.2  

ZE  IOUT = 0 mA 

TA = 25°C  4.3  

mV –40°C ≤ TA ≤ 125°C  4.7  

TA = 25°C, VA = 2.7 V   4.7 

FSE  IOUT = 0 mA 
TA = 25°C  -0.01 ±0.1 

%FSR 
–40°C ≤ TA ≤ 125°C  -0.04  

GE  
DAC

 

TA = 25°C  -0.1 ±0.25 
%FSR 

–40°C ≤ TA ≤ 125°C  -0.2  

ZCED    8  µ V/°C 

TC GE  
VA = 3 V  -0.3  ppm 

FSR/°C VA = 5 V  -0.2  

 (VOUT) 

   (2) –40°C ≤ TA ≤ 125°C 0  VREFIN V 

IOZ  (2) –40°C ≤ TA ≤ 125°C  +1  µ A 

ZCO  

VA = 2.7 V, IOUT = 200 µ A  9 11 

mV 
VA = 2.7 V, IOUT = 1 mA  38 45 

VA = 5.5 V, IOUT = 200 µ A  5 7 

VA = 5.5 V, IOUT = 1 mA  21 23 

FSO  

VA = 2.7 V, IOUT = 200 µ A 2.686 2.687  

V 
VA = 2.7 V, IOUT = 1 mA 2.638 2.642  

VA = 5.5 V, IOUT = 200 µ A 5.492 5.493  

VA = 5.5 V, IOUT  = 1 mA 5.466 5.468  

IOS  
VA = 3 V, VOUT = 0 V,  = FFFh  -38  

mA 
VA = 5 V, VOUT = 0 V,  = FFFh  -40  

IOS  
VA = 3 V, VOUT = 3 V,  = 000h.   60  

mA 
VA = 5 V, VOUT = 5 V,  = 000h.  62  

IO  DAC –40°C ≤ TA ≤ 125°C   10 mA 

CL  
RL = ∞  1500  

pF 
RL = 2 kΩ  1500  

ZOUT DC  
VA = 2.7V,  = 7FFh  0.42  

Ω 
VA = 5.5V,  = 7FFh  0.35  
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TA = 25°C, VA = 2.7 V ~ 5.5 V, VREFIN = VA, CL = 200 pF  GND, fSCLK = 30 MHz,  48  4047  

   (1)   

VREFIN
 (3) 

 
TA = 25°C  0.2  

V 
–40°C ≤ TA ≤ 125°C 1   

 –40°C ≤ TA ≤ 125°C   VA V 

   30  kΩ 

 

IIN  –40°C ≤ TA ≤ 125°C  +1  µ A 

VIL  

VA = 3 V 
TA = 25°C  0.7  

V 
–40°C ≤ TA ≤ 125°C   0.6 

VA = 5 V 
TA = 25°C  1.3  

V 
–40°C ≤ TA ≤ 125°C   0.8 

VIH  

VA = 3 V 
TA = 25°C  1.4  

V 
–40°C ≤ TA ≤ 125°C 2.1   

VA = 5 V 
TA = 25°C  2.1  

V 
–40°C ≤ TA ≤ 125°C 2.4   

CIN  –40°C ≤ TA ≤ 125°C  3  pF 

 

VA
 (3) 

 –40°C ≤ TA ≤ 125°C 2.7   V 

 –40°C ≤ TA ≤ 125°C   5.5 V 

IN (4)  

fSCLK = 30 MHz, , 

VA = 2.7 V to 3.6 V 

TA = 25°C  376  
µ A 

–40°C ≤ TA ≤ 125°C  438  

fSCLK = 30 MHz, , 

VA = 4.5 V to 5.5 V  

TA = 25°C  508  
µ A 

–40°C ≤ TA ≤ 125°C  586  

fSCLK = 0 MHz, ,  
VA = 2.7 V  233 257 

µ A 
VA = 5.5 V  273 306 

IPD  

 PD , ,  

PD  SYNC̅̅ ̅̅ ̅̅ ̅ = DIN 

= 0 V, VA = 2.7 V to 3.6 V 

TA = 25°C  0.01 0.06 µ A 

–40°C ≤ TA ≤ 125°C  1  µ A 

 PD , ,  

PD  SYNC̅̅ ̅̅ ̅̅ ̅ = DIN 

= 0 V, VA = 4.5 V to 5.5 V 

TA = 25°C  0.03 0.08 µ A 

–40°C ≤ TA ≤ 125°C  2  µ A 

PN
 (4)  

fSCLK = 30 MHz, , 

VA = 2.7 V to 3.6 V 

TA = 25°C  1.13  
mW 

–40°C ≤ TA ≤ 125°C  1.58  

fSCLK = 30 MHz, ,  

VA = 4.5 V to 5.5 V 

TA = 25°C  2.54  
mW 

–40°C ≤ TA ≤ 125°C  3.22  

fSCLK = 0 MHz,  
VA = 2.7 V to 3.6 V  0.61 0.71 

mW 
VA = 4.5 V to 5.5 V  1.50 1.73 
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TA = 25°C, VA = 2.7 V ~ 5.5 V, VREFIN = VA, CL = 200 pF  GND, fSCLK = 30 MHz,  48  4047  

   (2) (2)  

PPD  

 PD , ,  

PD  SYNC̅̅ ̅̅ ̅̅ ̅ = 

DIN = 0 V  

VA = 2.7 V to 3.6 V  0.03 0.17 µ W 

VA = 4.5 V to 5.5 V  0.15 0.44 µ W 

(1) TJ=25 C AOQL  

(2) /  

(3)  VA  VREFIN  

(4) SCLK SYNC fSCLK=30MHz fSYNC̅̅ ̅̅ ̅=588KHz  
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7.6  

TA = 25°C, VA = 2.7 V ~ 5.5 V, VREFIN = VA, CL = 200 pF  GND, fSCLK = 30 MHz,  48  4047  

   (1)   

fSCLK SCLK  
TA = 25°C  40  

MHz 
–40°C ≤ TA ≤ 125°C  30  

ts  (2) 
400h  C00h   

RL = 2kΩ, CL = 200pF 

TA = 25°C  2  
µ s 

–40°C ≤ TA ≤ 125°C  3  

SR    1  V/µ s 

    800h  7FFh  25  nV-sec 

    0.5  nV-sec 

    1  nV-sec 

    3  nV-sec 

  VREF = 2.5 V ± 0.1 Vpp  450  kHz 

  
VREFIN = 2.5 V ± 0.1 Vpp  

 = 10 kHz 
 90  dB 

tWU  
VA = VREF = 3 V  4  

µ s 
VA = VREF = 5 V  8  

1/fSCLK  SCLK  
TA = 25°C  33  

ns 
–40°C ≤ TA ≤ 125°C  33  

tCH SCLK  
TA = 25°C  7  

ns 
–40°C ≤ TA ≤ 125°C 10   

tCL SCLK  
TA = 25°C  7  

ns 
–40°C ≤ TA ≤ 125°C 10   

tSS SCLK  SYNC̅̅ ̅̅ ̅̅ ̅̅   
TA = 25°C  7  

ns 
–40°C ≤ TA ≤ 125°C 10   

tDS SCLK  
TA = 25°C  4  

ns 
–40°C ≤ TA ≤ 125°C 5   

tDH SCLK  
TA = 25°C  4  

ns 
–40°C ≤ TA ≤ 125°C 5   

tCFSR 
SCLK   SYNC̅̅ ̅̅ ̅̅ ̅̅  

 

TA = 25°C  3  
ns 

–40°C ≤ TA ≤ 125°C 4   

tSYNC SYNC̅̅ ̅̅ ̅̅ ̅̅   
TA = 25°C  9  

ns 
–40°C ≤ TA ≤ 125°C 10   

(1) TJ=25 C AOQL  

(2) /  
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ZE

FSE

4095 x VREF

OUTPUT
VOLTAGE

DIGITAL INPUT CODE
40950

GE = FSE - ZE

FSE = GE + ZE

4096

 

 1. /  

 

1 2 13 14 15 16SCLK

SYNC

DIN

tSS

tDH

tCL tCH

1 / fSCLK

tCFSR

DB15 DB0

tSYNC

 

  2.  
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7.7  

 

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

 

 

 3. VA = 3V  (INL)  

 

 

 4. VA = 5V  (INL)  

 

 5. VA = 3V  (DNL)  

 

 6. VA = 5V  (DNL)  

 

 7. VA = 3V  INL/DNL  VREFIN  

 

 8. VA = 5V  INL/DNL  VREFIN  
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TA = 25°C, VREF = VA, fSCLK = 30 MHz,  48  4047  

 

 9. VA = 2.7V  INL/DNL  fSCLK  

 

 10. INL/DNL  (VA)  

 

 11. VA = 3V  INL/DNL  

 

 12. VA = 5V  INL/DNL  

 

 13. VA = 3V  INL/DNL   

 

 14. VA = 5V  INL/DNL  
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TA = 25°C, VREF = VA, fSCLK = 30 MHz,  48  4047  

 

 15.  (VA)  

 

 16.  VREFIN    

 

 17.  (fSCLK)  

 

 18.  

 

 19.  

 

 20.  (VA)  
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V
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TA = 25°C, VREF = VA, fSCLK = 30 MHz,  48  4047  

 

 21.  VREFIN  

 

 22.  (fSCLK)  

 

 23.  

 

 24.  

 

 25.  (VA)  

 

 26.  
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TA = 25°C, VREF = VA, fSCLK = 30 MHz,  48  4047  

                  

 

 27. 5V  

 
 

 
  

2.5

2.51
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8  
 

8.1  

RS1324  CMOS  

 

8.2  

12

12

SYNC SCLK DIN

INPUT
CONTROL

LOGIC

DAC
REGISTER

POWER-ON
RESET

REF

12-BIT DAC

POWER-DOWN
CONTROL LOGIC

BUFFER

RS1324

REF

12-BIT DAC BUFFER

`

REF

12-BIT DAC BUFFER

REF

12-BIT DAC BUFFER

12

12

12

VREFIN

2.5k 100k

2.5k 100k

2.5k 100k

2.5k 100k

VOUTA

VOUTB

VOUTC

VOUTD
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8.3  
 

8.3.1 DAC  

 28  4096 

 DAC 

 

VOUTA,B,C,D = V REFIN  × (D / 4096) 

 

 D  DAC                           (1)  

 

 D  0  4095 DAC   

VREF

To Output Amplifier

R

R

R

R

R

 

 28. DAC  

8.3.2  

 0V VA 

 0V  VA

 VA

 

 2k   1500pF  VA

 
 

8.3.3  

RS1324  VREFIN 

 30k RS  VREFIN  1V VA   
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8.3.4  

DAC DAC 

0V  DAC  

 

8.4  
 

8.4.1  

RS1324 25 C 3V 0.06µA 5V

0.08µA  OP1  OP0  11 

DAC  A1  A0  A1  A0  

00  11  01  10  2.5kΩ  100µA 

1  

 

 1.  

A1 A0 OP1 OP0  

0 0 1 1  

0 1 1 1 2.5kΩ  

1 0 1 1 100kΩ  

1 1 1 1  

DAC 

DAC

RS1324  SYNC̅̅ ̅̅ ̅̅ ̅̅   DIN  SCLK 

tWU  

 

8.5    
 

8.5.1  

 SPI QSPI MICROWIRE DSP 40 MHz

 

 SYNC̅̅ ̅̅ ̅̅ ̅̅   SYNC̅̅ ̅̅ ̅̅ ̅̅  DIN  SCLK 

 16  SYNC̅̅ ̅̅ ̅̅ ̅̅   SCLK 

2  16 

DAC  SYNC̅̅ ̅̅ ̅̅ ̅̅  

 SYNC̅̅ ̅̅ ̅̅ ̅̅   DIN 
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8.5.2  

29 16 DAC A DAC B

DAC C DAC D DAC DAC DAC

DAC

 MSB  LSB 0

 0V  1 VREFIN-1 LSB  SCLK 

DAC  

 

A1 A0 D9OP1 OP0 D11 D10 D8 D7 D6 D5 D4 D3 D2 D1 D0

MSB LSB

DATA BITS

0   0   Write to specified register but do not update outputs.

0   1   Write to specified register but and update outputs.

1   0   Write to all registers and update outputs.

1   1   Power-down outputs.

0   0   DAC A

0   1   DAC B         

1   0   DAC C     

1   1   DAC D  

 29.  
 

SYNC̅̅ ̅̅ ̅̅ ̅̅  16  SCLK  DAC 16 SCLK

16  SYNC̅̅ ̅̅ ̅̅ ̅̅  DAC

 

 

8.5.3  

30 RS1324 SK

SK  RS1324  SCLK  

 

MICROWIRE
DEVICE

CS

SK

SO

SYNC

SCLK

DIN

RS1324
50Ω

50Ω

50Ω

 

 30.  

 

8.5.4  

RS1324  31  ±5V 

 ±5V  
 



  RS1324 
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SYNC

SCLK

DIN

RS1324

VOUT

+ +

-

+5V

-5V

R2

+5V

10μF 0.1μF
+

R1

+5V

10pF

 

 31.  

 

8.5.4.1  

 RS1324  

 5 V  

  

 

8.5.4.2  

2  

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

  

 D                                                                        (2) 

 

3  VA = 5 V  R1 = R2,  

VO = (10 × D / 4096) – 5 V      (3) 

 

8.5.4.3  

OUTPUT
VOLTAGE

DIGITAL INPUT CODE
40950

5V

-5V

  

 32.  
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9 PCB  

 

9.1 PCB  

PCB /

 RS1324 

 

RS1324  10µF  0.1µF  0.1µF 

4.7µF  0.1µF  ESL

 ESR RS1324  

 

 

9.2 PCB  

VA

VOUTA

VOUTB

VOUTC

VOUTD

SCLK

SYNC

DIN

VREFIN

                          GND

To MCU

To loads

R
S1
3
2
4

VIA to GROUND PLANE GROUND PLANE
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10  

MSOP10 (3) 

 

E

b e

D

4.65

0.5

1.02

0.31

θ

c

L

E1

A1

A
A2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1.  0.15mm  

2. BSC “ ”  

3.   

 
  

    

A (1) 0.820 1.100 0.032 0.043 

A1 0.020 0.150 0.001 0.006 

A2 0.750 0.950 0.030 0.037 

b 0.180 0.280 0.007 0.011 

c 0.090 0.230 0.004 0.009 

D (1) 2.900 3.100 0.114 0.122 

e 0.50(BSC) (2) 0.020(BSC) (2) 

E (1) 2.900 3.100 0.114 0.122 

E1 4.750 5.050 0.187 0.199 

L 0.400 0.800 0.016 0.031 

θ 0° 6° 0° 6° 
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11  

      
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

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 

MSOP10 13’’ 12.4 5.20 3.30 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) 

 

 
 


