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5  (1) 

  (°C)   (2) MSL(3)  

RS1438 RS1438XTQR20 -40°C ~+125°C QFN4X4-20 RS1438 MSL1 Tape and Reel, 3000 

: 

(1)  

(2)  

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

 RUNIC  
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QFN4X4-20 

 

    

1, 20 VDD P 

 10 F  100 nF  2.5 V  5.5 

V  2.5 V  3.0 V  4.096V 

 4.5 V  

2 REF AI/O 

/ /  2.5 

V  4.096 V REF  REFIN 

VDD − 0.5 V

 REF 0.5 V  VDD

 REF  10 μF 

 

3 REFIN AI/O 

/ /

 0.1 μF 

 0.5 V  VDD − 0.5 V   REF 

 REF  

4, 5 GND P  

6 IN4 AI 4  

7 IN5 AI 5  

8 IN6 AI 6  

9 IN7 AI 7  

10 COM AI  IN[7:0]  0 V  VREF/2 V  
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11 CNV DI 
CNV  CNV 

 

12 DIN DI 
 14  

 

13 SCK DI 
 MSB  SDO 

 DIN  

14 SDO DO 
 SCK

 

15 VIO P 
/ 1.8 V 2.5 V 3 V  5 

V  

16 IN0 AI 0  

17 IN1 AI 1  

18 IN2 AI 2  

19 IN3 AI 3  

21 EPAD NC 
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7  

7.1  

 (1) 

   

INx, COM GND-0.3 VDD+0.3 V 

REF, REFIN GND-0.3 VDD+0.3 V 

VDD, VIO  GND -0.3 7 V 

VIO  VDD -0.3 VDD + 0.3 V 

DIN, CNV, SCK  GND -0.3 VIO + 0.3 V 

SDO  GND -0.3 VIO + 0.3 V 

 (2) QFN4X4-20  55 °C/W 

 -65 +150 °C 

 (3)  +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)  ANSI/ESDA/JEDEC JS-001  (1) ±2000 

V 
 (CDM)  ANSI/ESDA/JEDEC JS-002  (2) ±1500 

(1) JEDEC  JEP155 500V HBM  ESD  

(2) JEDEC  JEP157 250V CDM  ESD  

 

 

ESD  

ESD 
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7.3  

VDD=2.3V  5.5V, VIO = 1.8V  VDD,  (VREF) = VDD, , TA = -40 ~ +125°C  

  

      

 16   Bits 

 
 0  +VREF V 

 -VREF/2  +VREF/2 V 

 

 -0.1  VREF+0.1 V 

COM  -0.1  +0.1 V 

COM  VREF/2-0.1 VREF/2 VREF/2+0.1 V 

 CMRR (1)  (fIN) = 10 kHz  75  dB 

25°C  (2)   1  nA 

  

 (3) 
VDD = 4.5 V to 5.5 V 0  250 kSPS 

VDD = 2.3 V to 4.5 V 0  200 kSPS 

¼   (3) 
VDD = 4.5 V to 5.5 V 0  62.5 kSPS 

VDD = 2.3 V to 4.5 V 0  50 kSPS 

 
   1.8 µ s 

¼     14.5 µ s 

  16   Bits 

   ±1.5  LSB (4) 

   ±0.4  LSB 

 REF = VDD = 5 V  0.6  LSB 

 (5)   ±5  LSB 

   0.5  LSB 

    ±0.1  ppm/°C 

 (5) 
VDD = 4.5 V to 5.5 V  ±5  LSB 

VDD = 2.3 V to 4.5 V  ±5  LSB 

    0.9  LSB 

    0.2  ppm/°C 

 VDD = 5 V ± 5%  ±1  LSB 
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VDD=2.3V  5.5V, VIO = 1.8V  VDD,  (VREF) = VDD, , TA = -40 ~ +125°C  

      

AC  (6) 

    91.5  dB (7) 

 (SNR)  

fIN = 2kHz, VREF = 5 V  90.3  dB 

fIN = 2 kHz, VREF = 4.096V,  REF  89  dB 

fIN = 2kHz, VREF = 2.5 V,  REF  85.2  dB 

 SINAD (8) 

fIN = 2kHz, VREF = 5 V  90.1  dB 

fIN = 2kHz, VREF = 4.096V,  REF  88  dB 

fIN = 2kHz, VREF = 2.5 V,  REF  85  dB 

 (THD) fIN = 2kHz  -104  dB 

 (SFDR) fIN = 2kHz  109  dB 

  fIN = 100 kHz  -112  dB 

 

−3 dB  
  1.7  MHz 

¼    0.475  MHz 

 VDD = 5 V  2  ns 

 

  (TMIN)  TMAX -40  125 °C 

(1) CMRR   

(2)   

(3)  

(4)  5 V 1 LSB  76.3 V   

(5)  

(6) VDD = 5 V  

(7)  FSR  0.5 dB  

(8)  
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VDD=2.3V  5.5V, VIO = 1.8V  VDD,  (VREF) = VDD, , TA = -40 ~ +125°C  

      

内部基准 

REF  
2.5 V at 25°C 2.490 2.500 2.510 V 

4.096 V at 25°C 4.089 4.096 4.101 V 

REFIN  (1) 
2.5 V at 25°C  1.13  V 

4.096 V at 25°C  2.31  V 

REF    ±300  µ A 

    ±15  ppm/°C 

 VDD=5V±5%  25  ppm/V 

 1000 hours  TBD  ppm 

  (CREF)=10μF  100  ms 

 

 
REF  0.5  VDD+0.3 V 

REFIN  ( ) 1.5  VDD-0.5 V 

 (2) 250 KSPS, REF = 5 V  88  µ A 

 

 (3) 25°C  267  mV 

    0.88  mV/°C 

 

  

  

 (VIL)   -0.3  0.3×VIO V 

 (VIH)   0.7×VIO  VIO+0.3 V 

  

 (IIL)   -1  +1 µ A 

 (IIH)   -1  +1 µ A 

 

 (4)  

 (5)  

  

 (VOL)  (ISINK)=500μA   0.4 V 

 (VOH)  (ISOURCE) = -500 μA VIO-0.3   V 
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VDD = 2.3V  5.5V, VIO = 1.8V  VDD,  (VREF) = VDD, , TA = -40~+125°C  

      

VDD (6)  2.3  5.5 V 

VIO  1.8  VDD+0.3 V 

 (7,8) VDD and VIO= 5 V at 25°C  50  nA 

 

VDD = 2.5 V, 100 SPS   2.1  µ W 

VDD= 2.5 V, 200 kSPS   3.5  mW 

VDD= 5 V, 250 kSPS   12 18 mW 

VDD = 5 V, 250 kSPS   14.6 20 mW 

 VDD=5V  50  nJ 

 (9) 

 TMIN to TMAX -40  125 °C 

(1)  

(2)   

(3)  

(4)  16  16  

(5)  

(6)  2.5 V  VDD  3 V  4.096 V  VDD  4.5 V

 22   

(7)  VIO  GND  

(8)  

(9)   
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7.4  

VDD = 4.5 V  5.5 V, VIO = 1.8 V  VDD, , TA = −40°C  +125°C  

 2  3  

CNV  tCONV   2.2 μs 

tACQ 1.8   μs 

tCYC 4   μs 

tDATA   1.2 μs 

SCK 

 tSCK tDSDO+2   ns 

 tSCKL 15   ns 

 tSCKH 15   ns 

 tHSDO 10   ns 

 tDSDO  

VIO  2.7 V    20 ns 

VIO 2.3 V    23 ns 

VIO 1.8 V    31 ns 

CNV 

 tCNVH 5   ns 

 SDO DI 5 MSB  tEN  

VIO 2.7 V    13 ns 

VIO 2.3 V    15 ns 

VIO 1.8 V    18 ns 

SCK SDO  tDIS   15 ns 

SCK  tCLSCK 5   ns 

DIN  

SCK  tSDlN 5   ns 

SCK  tHDlN 5   ns 
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VDD = 2.3 V  4.5 V, VIO = 1.8 V  VDD, , TA = −40°C  +125°C  

 2  3  

      

 

CNV  tCONV   3.2 μs 

 tACQ 1.8   μs 

 tCYC 5   μs 

 tDATA   1.2 μs 

SCK 

 tSCK tDSDO+2   ns 

 tSCKL 20   ns 

 tSCKH 20   ns 

 tHSDO 5   ns 

 tDSD0  

VIO 3V, TA ≤ 125°C     24 ns 

VIO 2.7V, TA ≤ 125°C    30 ns 

VIO 2.3V, TA ≤ 125°C    30 ns 

VIO 1.8V, TA≤125°C    36 ns 

CNV 

 tCNVH 5   ns 

 SDO D15 MSB  tEN  

VIO  3V, TA≤125°C    37 ns 

VIO  2.7V, TA≤ 125°C    43 ns 

VIO  2.3V, TA ≤ 125°C    52 ns 

VIO  1.8V, TA ≤ 125°C    60 ns 

SCK SDO  tDIS   50 ns 

SCK  tCLSCK 5   ns 

DIN 

SCK  tSDlN 5   ns 

SCK  tHDlN 5   ns 
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IOL500μA

500μA IOH

1.4VTO SDO

CL
50pF

  

 2.  

 

2V OR VIO-0.5V1

0.8V OR 0.5V2

tDELAY

2V OR VIO-0.5V1

0.8V OR 0.5V2

tDELAY

30% VIO 70% VIO

2V IF VIO ABOVE 2.5V,VIO-0.5V IF VIO BELOW 2.5V.
 0.8V IF VIO ABOVE 2.5V,0.5V IF VIO BELOW 2.5V.

 

 3.   
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7.5  

 

VDD = 2.5 V  5.5 V, VREF = 2.5 V  5 V, VIO = 2.3 V  VDD  

 

 4. , VREF=VDD=5V 

 

 5. , VREF=VDD=5V 

 

 6.  

 

 7.  

 

 8.  2kHz  (FFT), 

VREF = VDD = 5 V 

 

 9. 2kHz FFT, VREF = VDD = 2.5 V 

9 11112
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F
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7
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7
F

E
E

7
F

E
F

DNL MAX =+0.32 LSB 
DNL MIN =-0.39 LSB 

INL MAX =+0.81 LSB 
INL MIN =-0.28 LSB 

σ =+0.67 
VREF=VDD=5V 
 

σ =+1.26 
VREF=VDD=2.5V 

VREF=VDD=5V 
Fs=250kSPS 
Fin=2kHz 
SNR=90dB 
SINAD=89.9dB 
THD=-103dB 

SFDR=109.8dB 

VREF=VDD=2.5V 
Fs=200kSPS 
Fin=2kHz 
SNR=85.3dB 
SINAD=85.1dB 
THD=-99.4dB 
SFDR=101.8dB 

 



 RS1438 

 

  16 / 41 www.run-ic.com 
   

 

 

VDD = 2.5 V  5.5 V, VREF = 2.5 V  5 V, VIO = 2.3 V  VDD  

 

 10. SNR  

 

 11. SINAD  

 

 12. SNR SINAD  (ENOB) 

 

 

 13.  (SFDR)  THD 

 

 

 14. SNR  
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VDD = 2.5 V  5.5 V, VREF = 2.5 V  5 V, VIO = 2.3 V  VDD  

 

 16. THD  

 

 17.  

 

 18. SNR   19.  

 

 20.  

 

 21. tDSDO  SDO  
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8  

 

 (LSB) 

LSB  N  ADC  LSB  

LSB(V)=VREF 2
N⁄  

 

 (INL) 

INL 

 ½  LSB  1½  LSB 

 23  

 

 (DNL) 

 ADC  1 LSB DNL 

 

 

 ½  LSB  

 

 1½  LSB  111...10  111...11

 LSB  

  LSB  

 

 CNV  

 

 ADC  

 

 rms  rms  

 

 (SNR) 

SNR  rms  rms 

SNR  
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 (SINAD) 

SINAD  rms  

rms SINAD  

 

 (THD) 

THD  rms  rms  

 

 (SFDR) 

SFDR  rms  

 

 ENOB  

ENOB  SINAD  

ENOB= (SINADdB-1.76) 6.02⁄  

 

 

 

 100 kHz  

 

 

 TMIN T (25 C)  TMAX  (VREF)  25 C

 ppm/ C  

TCV
REF

(ppm/C)=
VREF(Max)-VREF(Min)

VREF(25°C)×(TMAX-TMIN)
×10

6 

 

VREF (Max) =  TMIN, T (25°C),  TMAX VREF  

VREF (Min) =  TMIN, T (25°C),  TMAX VREF  

VREF (25°C) = 25°C VREF  

TMAX = 125°C  

TMIN = –40°C  
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9  
 

COMP
REF
GND

32,768C

32,768C

MSB

MSB

16,384C

16,384C

4C

4C

2C

2C C C

CC

LSB

LSB

SW+

SW-

CONTROL
LOGIC

SWITCHES CONTROL

CNV

BUSY

OUTPUT CODE

 

 22. DC  

 

9.1  

RS1438  8 16  SAR ADC  250,000  250 kSPS

 1 kSPS  17 W

 

RS1438  

  16  SAR ADC  

 8 ,  

  

  

  

  

 SPI  14  SPI 

 

RS1438  

RS1438  2.3V  5.5V  1.8V  5V  20 4 mm

4 mm QFN4  16  RS1438  

 

9.2  

RS1438  DAC  ADC  22  ADC  DAC 

 16  

 SW+  SW−  GND

 

 INx+  INx−  COM  CNV 

SW+  SW− 
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 GND  INx+  INx−  COM  

 GND  REF 

VREF/2 VREF/4...VREF/32,768  MSB 

 ADC  

 RS1438  SCK  

 

9.3  

COM  INx− 

 

 COM = VREF/2  INx− = VREF/2  

RS1438  23  4.096 V  
 

000...000

000...001

000...010

111...101

111...110

111...111

STRAIGHT
BINARY

100...000

100...001

100...010

011...101

011...110

011...111

A
D

C
 C

O
D

E

-FSR

-FSR+0.5LSB

-FSR+1LSB
+FSR-1.5LSB

+FSR-1LSB

TWOS

COMPLEMENT

 

 23. ADC  
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 1.  

 
 (1)  

VREF = 4.096 V  

(2) 

VREF = 4.096 V  

FSR − 1 LSB 4.095938V 0xFFFF (3) 2.047938V 0x7FFF 

Midscale + 1 LSB 2.048063V 0x8001 62.5μV 0x0001 

Midscale 2.048V 0x8000 0V 0x0000 

Midscale − 1 LSB 2.047938V 0x7FFF -62.5μV 0xFFFF 

-FSR + 1 LSB 62.5μV 0x0001 -2.047938V 0x8001 

-FSR 0V 0x00004 -2.048V 0x8000 (4) 

(1) COM  INx− = 0 V  INx  GND  

(2)  COM  INx− = VREF/2   

(3) ((INx+) − (INx−)  COM  VREF − GND  

(4) ((INx+) − (INx−)  COM  GND  

 

9.4  

10μF

100nF

+

-

V-

V+

0V TO VREF

0V OR VREF/2

IN0

IN[7:1]

COM

REF REFIN VDD VIO

DIN

SCK

SDO

CNV

MOSI

SCK

MISO

SS

RS1438

GND

100nF 100nF

1.8V TO VDD

+

-

V-

V+

0V TO VREF

 

 24.  

 

10μF

100nF

+

-

V-

V+

V-

V+

 VREF/2

IN0

IN[7:1]

COM

REF REFIN VDD VIO

DIN

SCK

SDO

CNV

MOSI

SCK

MISO

SS

RS1438

GND

100nF
100nF

1.8V TO VDD

 VREF/2 P-P

+5V

+

-

 

 25.  
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9.4.1   

 24 RS1438  
 

9.4.2  

 25  VIO 

/  INx 

 GND 

/ VREF = 4.096 V 1 LSB = 62.5 V

 

 

9.5  
 

9.5.1   

 26  RS1438  D1  D2  IN[7 0]  COM  ESD 

 0.3V  

 130 mA  VDD 

 

GND

COM

INx+
INx-OR

OR

VDD

D1

D2CPIN

RIN CIN

 

 26.  
 

 INx+  COM  INx+  INx− COM  INx− = 

GND ± 0.1 V  VREF ± 0.1 V  27  

 

0

10

20

30

40

50

60

70

80

0 20 40 60 80 100 120 140 160 180 200 220

C
M

R
R

 (
d

B
)

(kHz)
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 27. CMRR  

CPIN  RIN  CIN CPIN 

RIN  2.2 k CIN  

27pF  ADC  

 

9.5.2  

 CPIN  RS1438 RIN  CIN 

 CFG[6]  1/4 

 3  RIN  19k  

1/4  BW   1/4  tACQ  

THD  

 

9.5.3  

 28  CFG[12:10] 

 CFG  

  28 A CFG[12:10] = 1112  (IN[7:0])  GND  VREF  

  28 B COM = VREF/2 CFG[12:10] = 0102 COM 

CFG[12:10] = 1102  IN[7:0]  GND  VREF  

  28 C  VREF/2 CFG[12:10] = 00X2

CFG[12:10] = 10X2  GND  VREF 

 VREF/2  GND  CFG[9:7]  CFG[9:7] 

 IN0 IN2 IN4  IN6  CFG[9:7]  IN1 IN3 IN5  IN7  28 C  

 IN0  IN0/IN1 CFG[9 7] = 0002  IN5  

IN4/IN5 CFG[9:7] = 1012  IN0 IN2

IN4  IN6  

  28 D  RS1438  
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CH0+

CH1+

CH2+

CH3+

CH4+

CH5+

CH6+

CH7+

IN0

IN1

IN2

IN3

IN4

IN5

IN6

IN7

COM

GND

CH0+

CH1+

CH2+

CH3+

CH4+

CH5+

CH6+

CH7+

IN0

IN1

IN2

IN3

IN4

IN5

IN6

IN7

COM

GND

CH0+(-)

CH1+(-)

CH2+(-)

CH3+(-)

IN0

IN1

IN2

IN3

IN4

IN5

IN6

IN7

COM

GND

CH0+(-)

CH2+

CH3+

CH4+

CH5+

IN0

IN1

IN2

IN3

IN4

IN5

IN6

IN7

COM

GND

A-8 CHANNELS,
SINDLE ENDED

B-8 CAHNNELS
COMMON REFERNCE

C-4 CHANNELS
DIFFRENTIAL

D-COMBINATION

COM-

CH0-(+)

CH1-(+)

CH2-(+)

CH3-(+)

COM-

CH0-(+)

CH1+(-)

CH1-(+)

 

 28.  

 

9.5.4  

RS1438 

 

 

9.5.5   

 RS1438  THD

 THD THD  

 

9.6  

 RS1438  

  RS1438  SNR RS1438 

 16  ADC

 RIN  CIN  RS1438  

RS1438  35 V rms VREF = 5 V  SNR  

SNRLOSS=20(log
35

√35
2
+

π

2
f-3dB(NeN)

2

) 
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f 3dB  RS1438  1.7 MHz 1/4  425 kHz

  

N  1   

eN  nV/√Hz  

 

  RS1438  THD  16  RS1438  THD  

  RS1438 

 16  0.0015%   0.1%  0.01% 

 16  

 

9.7 /  

RS1438  

RS1438  

3  

 

9.7.1 /   

 2.5V  4.096 V  3 

REFIN  0.1 F  

 RS1438 

 RS1438 GND  

 10 mV  10 ppm/ C  

 29  RS1438  2.5 V  4.096 V  

RS1438

10 F 100nF

REF REFIN

BAND GAP 
REF

GND

 

 29. 2.5 V  4.096 V  

 

9.7.2  

 30  REFIN

 REF 
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 3 / VDD =−0.2V

VDD − 0.5 V  

 RS1438  SAR  

RS1438

10 F 100nF

REF REFIN

BAND GAP
REF

REF SOURCE （VDD-0.5)

GND

 

 30.  

 

9.7.3  

REF 31

REF >5 k  3  

RS1438

10 F

BAND GAP 
REF

REF SOURCE
0.5V REF (VDD+0.3V)

GND

NO CONNECTION
REQUIRED

REF REFIN

 

 31.  

 

 SNR  5 V  4.096 V SNR  

SNRLOSS=20log
4.096

5
 

 

9.7.4  

RS1438 /  REF 

 REF  GND 

 REF  GND  ESR  
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 RS1438 PCB  PCB 

 ADC  REF GND 

 2.2 F 

 DNL  

 REF  GND 100 nF  

 RS1438  PulSAR 

 SAR  

 10 ppm/ C  1 LSB/ C  

 

9.8  

RS1438  VDD  /  VIO

VIO  1.8 V  VDD  VIO  VDD 

RS1438  VIO  VDD 

 32  

 

 32.  (PSRR)  
 

RS1438 

   

  

78

79

80

81

82

83

84

85

86

87

88

89

0 20 40 60 80 100120140160180200220

P
S

R
R

 (
d

B
)

(kHz)
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 33.  
 

9.9 ADC 

RS1438  34 

 

  

  

  

RS1438

5V 10k

1 F

5V

OPA

5V

10 F 0.1 F1 F 0.1 F

REF VDD VIO

 

 34.   

0.001

0.01

0.1

1

10

100

1000

10000

0.1 1 10 100 1000
(μ

A
)

(kSPS)

VDD=5V,EXTERNAL REF

VDD=5V,INTERNAL REF=4.096V

VDD=2.5V,EXTERNAL REF

VIO
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10  

RS1438  4  SPI MICROWIRE QSPI  DSP  

 CNV DIN SCK  SDO  CNV 

 

14  CFG[13:0]  ADC CFG 

 

 CNV / CFG  14  SCK 

 15   16 SCK  CFG 

 14  SCK  CFG CFG MSB  LSB  

 SCK  CNV  SCK  

 SCK CNV DIN  SDO

/  tDATA  RS1438  

tDATA  tCONV  RS1438  tDATA 

 SCK  DIN  CNV 

 20 ns  10 ns  SCK  

 

10.1 /  

 (n) /  (n − 1)  CFG  (n + 1) 

 CNV /

/  tDATA  SCK  SCK  

 

fSCK≥
Number_SCK_Edges

tDATA
 

 

tDATA  tCONV  

 

10.2 /  

  (n) /  (n − 1)  (n + 1)  

 tACQ /

 

 

10.3 /   

/  (n)  (n)   (n − 1) 

 CFG  (n + 1)  

/ /  tDATA  tACQ + tDATA 

/   
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/

 

 CNV  CNV 

 

 

10.4 , CFG  

RS1438  14  CFG[13:0]  3 

CFG  DIN  MSB  14  SCK CFG 

 

/  tCONV  

CFG  

 CFG  CFG 

 DIN  CFG[13:0] = 0x3FFF  RS1438  

 IN[7:0]  GND  

  

 /   

  

  CFG  

 3  

 

2.  

13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CFG INCC INCC INCC INx INx INx BW REF RED REF SEQ SEQ RB 
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 3.  

[13] CFG  

0=  

1=  

[12:10] INCC  

Bit 12 Bit 11 Bit 10  

0 

0 

0 

1 

1 

1 

0 

1 

1 

0 

1 

1 

X 

0 

1 

X 

0 

1 

INx−  VREF/2 ± 0.1 V  

 COM = VREF/2 ± 0.1 V  

 

INx−  GND ± 0.1 V  

INx  COM = GND ± 0.1 V   

INx  GND  

[9:7] INx  

Bit 9 Bit8 Bit 7  

0 
0 
... 
1 

0 
0 
... 
1 

0 
1 
... 
1 

IN0 
IN1 
... 
IN7 

[6] BW  

0= 1/4  1/4  

1 =  

[5:3] REF / /

 

Bit 5 Bit 4 Bit 3  

0 

0 

0 

0 

1 

1 

1 

1 

0 

0 

1 

1 

0 

0 

1 

1 

0 

1 

0 

1 

0 

1 

0 

1 

REF = 2.5 V  

REF = 4.096 V  

 

 

 

 

 

 

[2:1] SEQ  IN0  IN[7:0]  

Bit 2 Bit 1  

0 

0 

1 

1 

0 

1 

0 

1 

 

 

 IN0  IN[7:0]  CFG[9:7]  

 IN0  IN[7:0]  CFG[9:7]  

[0] RB  CFG  

0 =  

1 =  
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10.5  

 35 /  RDC /  RAC  /  

RSC CFG  EOC   EOC  CNV 

 

/  tDATA  EOC  

CFG  EOC  ADC  

MSB  SDO 38 39 /

 SCK  

 CNV  EOC SDO  MSB SCK  MSB − 1 

 

 SPI  SCK  CPOL   CPHA  

 CPOL = CPHA = 0  35 SCK  

/  EOC  

CFG  CFG  RDC

 CFG  (n + 1)  CFG  (n - 1)  
 

POWER
UP

PHASE

CNV

DIN

CONVERSION
(n-2) UNDEFINED

ACQUISITION
(n-1) UNDEFINED

CONVERSION
(n-1) UNDEFINED

ACQUISITION
(n) 

CONVERSION
(n) 

ACQUISITION
(n+1) 

CONVERSION
(n+1) 

ACQUISITION
(n+2) 

SDO

1 16 1 16 1 16 1 16

XXX

MSB
XXX

MSB
XXX

DATA(n-3)
xxx

DATA(n-2)
xxx

DATA(n-1)
xxx DATA(n)

CFG(n) CFG(n+1) CFG(n+2)

SCK

CFG(n) CFG(n+1) CFG(n+2)

DATA(n)
DATA(n-1)

xxx
DATA(n-2)

xxx

1 161 161 16

1 161 161 161 161 161 16

CNV

DIN

SDO

SCK

CNV

DIN

SDO

SCK

CFG(n) CFG(n)

DATA(n-2)
xxx

DATA(n-2)
xxx

CFG(n+1)

DATA(n-1)
xxx

DATA(n-1)
xxx

CFG(n+2)

DATA(n) DATA(n)

EOC

EOC

NOTE1

NOTE1

NOTE2

NOTE2
NOTE1

NOTE2

1 n

DATA(n+1)

1

CFG(n+3)

DATA(n+1)

n+1

CFG(n) CFG(n) CFG(n+3)

n+1 n+1

tCYC

tCONV tDATA

SOC

RDC

RAC

RSC

EOC EOC

MSB
XXX

MSB
XXX

 

 35. RS1438  

 

1.  EOC  CNV   

2.  16  SCK  SDO  CFG  30  SCK  SDO  
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10.6  

 36  RDC  RAC  RSC CFG  

EOC /  tDATA  EOC  CFG 

 

 EOC  CNV 

 17  SCK  SDO  SDO /

 EOC 

 SPI  16  SCK  SCK  8  16 LSB  

RS1438  4 LSB  LSB  50% SPI 

 24  SCK  QSPI  17  SCK  SPI  SCK 

 CPOL  CPHA  CPOL = CPHA = 1 

 SCK  

/  EOC  

CFG  CFG  RDC

 CFG  (n + 1)  CFG (n – 1)  
 

POWER
UP

PHASE

CNV

DIN

CONVERSION
(n-2) UNDEFINED

ACQUISITION
(n-1) UNDEFINED

CONVERSION
(n-1) UNDEFINED

ACQUISITION
(n) 

CONVERSION
(n) 

ACQUISITION
(n+1) 

CONVERSION
(n+1) 

ACQUISITION
(n+2) 

SDO

1 17 1 17 1 17 1 17

XXX CFG(n) CFG(n+1) CFG(n+2)

SCK

CFG(n) CFG(n+1) CFG(n+2)

1 171 171 17

1 171 n1 1711 171  n

CNV

DIN

SDO

SCK

CNV

DIN

SDO

SCK

CFG(n)

DATA(n)

EOC

EOC

NOTE1

NOTE1

NOTE2

NOTE2

NOTE1

NOTE2

1

1

CFG(n+3)

n+1

CFG(n+3)

n+1 n+1

tCYC

tCONV tDATA

(SOC)

RDC

RAC

RSC

DATA(n) DATA(n+1)

DATA(n)

CFG(n+2)CFG(n+1)

n

DATA(n+1)

EOCEOCSTART OF CONVERSION

 

 35. RS1438  

 

1. CNV  EOC    

2.  17  SCK  SDO  CFG  31  SCK  SDO  
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10.7  

RS1438 

 

 IN0  CFG[9:7]  IN[7:0]  CFG 

[9:7] IN0 IN2 IN4  IN6

IN1 IN3 IN5  IN7  CFG[9:7] = 110  111 

 IN0 IN2 IN4  IN6  

CFG[2:1]  CFG DIN  Bit 13  CFG 

 

CFG  CFG[11] 

 CFG[9:7]  CFG  IN0  IN0/IN1 

 

 37 /

/  

 (n − 1)  CFG  (n)  

IN0  (n + 1)  CFG[9:7] 

 IN0  

 

10.7.1   

 GND  

 
IN0, IN1, IN2, IN3, IN4, IN5, IN6, IN7, TEMP, IN0, IN1, IN2…  
 

 

 
IN0, IN2, IN4, IN6, TEMP, IN0…  
 

IN1 IN3 IN5  IN7  GND  VREF/2  
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POWER
UP

PHASE

CNV

DIN

CONVERSION
(n-2) UNDEFINED

ACQUISITION
(n-1) UNDEFINED

CONVERSION
(n-1) UNDEFINED

ACQUISITION
(n) 

CONVERSION
(n) 

ACQUISITION
(n+1) 

CONVERSION
(n+1) 

ACQUISITION
(n+2) 

SDO

1 16 1 16 1 16 1 16

XXX

MSB
XXX

MSB
XXX

DATA(n-3)
xxx

DATA(n-2)
xxx

DATA(n-1)
xxx

DATA IN0

CFG(n)

SCK

CFG(n)

DATA IN0
DATA(n-1)

xxx
DATA(n-2)

xxx

1 161 161 16

161 n161 n161 n

CNV

DIN

SDO

SCK

CNV

DIN

SDO

SCK

CFG(n)

DATA(n-2)
xxx

DATA(n-2)
xxx

DATA(n-1)
xxx

DATA(n-1)
xxx DATA IN0 DATA IN0

EOC

EOC

NOTE1

NOTE2

NOTE2

NOTE2

1 n

DATA IN1

1

DATA IN1

n+1
n+1 n+1

tCYC

tCONV tDATA

SOC

RDC

RAC

RSC

CFG(n)

EOCEOC

 

 37.  

 

1.  EOC  CNV  

2.  16  SCK  SDO  CFG  30  SCK  SDO  

 

10.8 /  

 RS1438  SPI  FPGA  38 

 39  SPI  CPHA = CPOL = 0 /

/  

CNV  SDO  DIN  CNV 

CNV  tDATA   tCONV  

 

RS1438  tCONV   CNV MSB  

SDO    CFG  MSB  CFG  CNV 

 CFG  14  SCK  CFG  15  SCK  MSB − 1 

 tDATA  

CFG[13:0]  14  tDATA  16  
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SDO  SCK  SCK 

 16  30 SCK  CNV 

SDO  

 CFG  CFG  LSB  MSB

 30  SCK  SDO  

 

CNV

SDO

DIN

SCK

MISO

MOSI

SCK

SS

DIGITAL HOSTRS1438

FOR SPI USE CPHA=0,CPOL=0.
 

 38. RS1438  

 

CNV

SCK

DIN

SDO

ACQUISITION
(n-1)

EOCtDATA

tCONV

tCONV

tCYC

tSCKH

tSCK

tSCKL

tEN

tDIS
END DATA(n-2)

END CFG(n)
tEN

RETURN CNV HIGH
FOR NO BUSY

EOC

tACQ

tCLSCK

tSDIN

tCONV

tDATA

tCNVH

tEN

tDIStDIS

CONVERSION(n-1)

14 15 16/
03

LSB

XX
CFG
LSB

(QUIET
TIME)

UPDATE(n)
CFG/SDO

CFG
MSB

1 2

BEGIN CFG(n+1)

BEGIN DATA(n-1)

tHDIN

tHSDO

tDSDO

LSB

15 16/
03

14

CFG
LSB

END DATA (n-1)

END CFG (n+1)

X X

SEE NOTE

CONVERSION(n)

RETURN CNV HIGH

FOR NO BUSY

(QUIET
TIME)

UPDATE(n+1)
CFG/SDO

MSB

tDIS

ACQUISITION(n)

SEE NOTE

 

 39. RS1438  

 

1. LSB CFG n-1   

15 SCK  =  LSB  

29 SCK  =  LSB   

 16  30  SCK SDO  

 

10.9 /  

 RS1438  SPI  FPGA  40 

 41  SPI  CPHA = CPOL = 1 /

 

CNV  DIN  SDO  CNV 

CNV  tDATA   
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tCONV  SDO 

 VIO SDO  

RS1438    CFG  MSB 

 CFG  CNV  CFG  14  SCK  CFG 

 16  SCK  MSB  tDATA 

 CFG[13:0]  14  tDATA  16 

 

SDO  SCK  SCK 

 17  31 SCK SDO 

 SCK  

 CFG  CFG  LSB  MSB

 31  SCK  SDO  

 

CNV

SDO

DIN

SCK

MISO

MOSI

SCK

SS

DIGITAL HOSTRS1438

VIO

IRQ

FOR SPI USE CPHA=1,CPOL=1.  

 40. RS1438  

 

CNV

SCK

DIN

SDO

ACQUISITION
(n-1)

tSCKH

tSCK

tSCKL

END DATA(n-2)

END CFG(n)

tEN

tSDIN

tCONV

tDATA

tCNVH

tEN tDIS

tDIS

CONVERSION(n-1)

15 16 17/
31

LSB

XX

(QUIET
TIME)

UPDATE(n)
CFG/SDO

CFG
MSB

1 2

BEGIN CFG(n+1)

BEGIN DATA(n-1)

tHDIN

tHSDO

tDSDO

LSB

16
17/
31

15

END DATA (n-1)

END CFG (n+1)

X X

SEE NOTE

CONVERSION(n)
(QUIET
TIME)

UPDATE(n+1)
CFG/SDO

MSB

ACQUISITION(n)

SEE NOTE

X

LSB
+1

MSB
-1

CFG
MSB-1 X

LSB
+1

ACQUISITION
(n+1)

tEN

tDIS

tDATA tACQ

tCYC

 

 41. RS1438  

 

1. LSB CFG n-1   

16 SCK  =  LSB  

30 SCK  =  LSB  

 17  31  SCK SDO  

LSB  
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11  

QFN4X4-20 (4) 
D

E

c

A
1

1

20

D
2

E2

L

Ne

PIN 1#
(Laser Mark)

1

2

20

A

2

b1

k

Nd
e

k

b

h

h

EXPOSED THERMAL 
PAD ZONE

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

1. 0.075mm  

2. REF Reference  

3. BSC “ ”  

4.   

 
  

    

A (1) 0.700 0.800 0.028 0.032 

A1 0.000 0.050 0.000 0.002 

b 0.200 0.300 0.008 0.012 

b1 0.180 REF (2) 0.008 REF (2) 

c 0.203 REF (2) 0.008 REF (2) 

D (1) 3.900 4.100 0.154 0.161 

D2 2.600 2.800 0.102 0.110 

e 0.500 BSC (3) 0.020 BSC (3) 

Nd 2.000 BSC (3) 0.079 BSC (3) 

E (1) 3.900 4.100 0.154 0.161 

E2 2.600 2.800 0.102 0.110 

Ne 2.000 BSC (3) 0.079 BSC (3) 

L 0.350 0.450 0.014 0.018 

K 0.250 REF (2) 0.010 REF (2) 

h 0.300 0.400 0.012 0.016 
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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 

QFN4X4-20 13’’ 12.4 4.4 4.3 1.3 4.0 8.0 2.0 12.0 Q2 

 

1.  

2.  0.15  
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RUNIC  ( )  ( )

WEB

 

RUNIC (1)

(2) (3) (4) RUNIC

RUNIC RUNIC INCORPORATED (5) 

 

 

 


