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1  

• -0.1V ~ 28V 

• ±10μV ( ) 

• ( ) 

– ±0.07%  

– ±0.3μV/°C   

– 4.5ppm/°C  

•  

– RS199AP 50V/V 

– RS199BP 100V/V 

– RS199CP 200V/V 

• 97μA ( ) 

• 2.7V ~ 28V 

• -40°C ~ +125°C 

•  :  SC70-6, UQFN1.4X1.8-10 

 

2  

•   

•   

•  Qi   

•   

•   

•  

 

3  

RS199XP 

 -0.1V  

28V 

50V/V 100V/V  200V/V

 

10mV  

 

 2.7V  28V  97

A RS199XP  -40

C  125 C  SC70-6, UQFN1.4X1.8-10  

 

 (1) 

   

RS199XP 
SC70-6 2.10mm×1.25mm 

UQFN1.4X1.8-
10 

1.80mm×1.40mm 

(1)  
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4  
 

V+

OUT

GND IN-

IN+

CBYPASS

REF

Reference 
Voltage

Supply Load
RSHUNT

Output

0.01μF to 0.1μF

2.7 V to 28 V
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5  

   

A.0 2025/01/03 

A.0.1 2025/02/26 

A.1 2025/03/27 

A.2 2025/12/01  UQFN1.4X1.8-10
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6  (1) 

  (°C)   (2) MSL (3)  

RS199XP 

RS199APXC6 -40°C ~125°C SC70-6 (4) 199AP MSL3 Tape and Reel, 3000 

RS199BPXC6 -40°C ~125°C SC70-6 (4) 199BP MSL3 Tape and Reel, 3000 

RS199CPXC6 -40°C ~125°C SC70-6 (4) 199CP MSL3 Tape and Reel, 3000 

RS199CPXU
TAQK10 

-40°C ~125°C UQFN1.4X1.8-10 199CP MSL3 Tape and Reel, 4000 

: 

(1)  

(2)  

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

 RUNIC  

(4)  SOT363  
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7  

REF

GND

V+

1

2

3 4

5

6

SC70-6

+

OUT

IN-

IN+

 

UQFN1.4X1.8-10  

7.1  

 
  

I/O (1)  
SC70-6 UQFN1.4X1.8-10 

REF 1 8 I  0 V~V+ 

GND 2 9 -  

V+ 3 6 - 2.7 V~28 V 

IN+ 4 2, 3 I  

IN- 5 4, 5 I  

OUT 6 10 O  

NC (2) - 1, 7 -  
 

(1) I= , O=  

(2) NC GND V+  

 

7.2  

  R1 & R2 R3 & R4 

RS199AP 50 1MΩ 20KΩ 

RS199BP 100 1MΩ 10KΩ 

RS199CP 200 1MΩ 5KΩ 
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8  

8.1  

(1) 

    

  30 

V , 

VIN+, VIN– 
(2) 

 (VIN+) - (VIN-) -30 30 

 (3) GND-0.3 30 

 
REF  GND-0.3 (V+)+0.3 

V 
 (3) GND-0.3 (V+)+0.3 

  (3)  5 mA 

θJA  (4) 
SC70-6   265 

°C/W 
UQFN1.4X1.8-10  115 

 

, TA -40 125 

°C , TJ 
(5) -40 150 

, Tstg -55 150 

(1) 

 

(2) VIN+  VIN   IN+  IN   

(3)  5mA  

(4)  JESD-51  

(5)  TJ(MAX) RθJA  TA  PD = (T J(MAX) - TA) / RθJA  PCB  

 

8.2 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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8.3  

 

     

VCM   12  V 

VS  (V+)  5  V 

TA  -40  125 °C 
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8.4  

TA = 25°C, VS=5V, VIN+=12V, VSENSE= VIN+ - VIN-, VREF = VS/2,  (10) =-40°C ~125C  (1) 

    
(2) (3) (2) 

 

 

 VS  2.7  28 V 

 IQ VSENSE= 0mV 
25C  97 150 

μA 
   170 

 

 (4) VOS VSENSE= 0mV 25C -120 ±10 120 μV 

 VOS TC 
A Version  -1 ±0.3 1 

μV/C 
B/C Version  -0.6 ±0.2 0.6 

 PSRR 
VS=2.7V to 18V, VIN+=18V, 
VREF=2V, VSENSE= 0mV 

25C -0.6 ±0.2 0.6 μV/V 

 (6) IB VSENSE= 0mV 25C  27 35 μA 

 (5) IOS VSENSE= 0mV 25C  ±0.03  μA 

 VCM   -0.1  28 V 

 CMRR 
VIN+=-0.1V to 28V 
VSENSE= 0mV 

25C 100 120  dB 

 (4) 

 enp-p 
f= 0.1Hz to 10Hz, A Version 25C  1.6  

μVPP f= 0.1Hz to 10Hz, B/C 
Version 

25C  0.8  

 en 
f = 1kHz, A Version 25C  45  

nV/√HZ 
f = 1kHz, B/C Version 25C  30  

 

 (7) SR 

VOUT=4 VPP, A Version 25C  0.5  

V/μs VOUT=4 VPP, B Version 25C  0.3  

VOUT=4 VPP, C Version 25C  0.2  

 BW 

CLOAD =10pF, A Version 25C  60  

kHz CLOAD =10pF, B Version 25C  50  

CLOAD =10pF, C Version 25C  20  

 

  RL = 10kΩ to GND 25C  
(V+)-
0.05 

(V+)-0.1 
V 

  RL = 10kΩ to GND 25C  
(VGND)+ 
0.005 

(VGND)+ 
0.01 

 (8) (9) ISC 
Source 25C 15 25  

mA 
Sink 25C 13 18  

 G 

A Version 25C  50  

V/V B Version 25C  100  

C Version 25C  200  

   25C -0.5 ±0.07 0.5 % 

     4.5  ppm/°C 
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  VSENSE=-5 mV to 5 mV 25C  ±0.01  % 

 CLOAD  25C  1  nF 

 

(1)  

(2)  25°C  100% SQC  

(3)  

(4) RTI=  

(5) /  

(6)  

(7)  

(8)  TJ(MAX) RθJA  TA  PD = (T J(MAX) - TA) / RθJA  PCB  

(9)  

(10)  
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8.5  

  

 RS199AP  TA = 25°C, VS = 5 V, VIN+ = 12 V, VREF = VS / 2  

 

 1.  

 

 2.  

 

 3.  

 

 4.  

 

 5.  

 

 6.  = 0V ( ) 
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 RS199AP  TA = 25°C, VS = 5 V, VIN+ = 12 V, VREF = VS / 2  

 

 7.  

 

 8.  

 

 9.  

 

 10. 0.1Hz ~ 10Hz  

 

 11.  (20mVPP ) 

 

 12.  

21

22

23

24

25

26

27

28

29

-40 -25 -10 5 20 35 50 65 80 95 110 125

(μ
A

)

( C)

#1
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(d
B

)

(Hz)

Gain=50V/V
Gain=100V/V

Gain=200V/V

0
.5

μ
V

/d
iv

1s/div

VS=±2.5V
VREF=0

5
0

0
m

V
/d

iv

100μs/div

VS=±2.5V
VREF=0
RL=10K

1
0

m
V

/d
iv

VIN

VOUT

2
V

/d
iv

100μs/div

VS=5V, 
VCM=12V,
VREF=2.5V

0V

VOUT
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 RS199AP  TA = 25°C, VS = 5 V, VIN+ = 12 V, VREF = VS / 2  

 

 13.  

 

 14.  

 

 15.  

 

 16.  

  
  

   

2
V

/d
iv

100μs/div

VS=5V, 
VCM=12V,
VREF=2.5V

0V

VOUT 1
V

/d
iv

100μs/div

0V

VOUT

1
V

/d
iv

200μs/div

0V

VIN

VOUT

VS=5V, 1kHz Step with VDIFF=0V,
VREF=0.3V

2
0

0
m

V
/d

iv

1
V

/d
iv

100μs/div

0V

VOUT

VIN

VS=5V,1kHz 
Step with 
VDIFF=0V,
VREF=2.5V
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9  
 

9.1  

RS199XP  28V 

 28V  2.7V  

 10 V  -40 C  +125 C 

 0.3 V/ C  

 

9.2  

 

-

+

REF

V+

IN-

IN+

GND

OUT
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9.3  
 

9.3.1  

 17  RS199XP  IN+  IN- 

 

ADC

Power Supply
Load

RSHUNT

CBYPASS

0.1 µF

5V Supply

-

+

IN-

IN+

GND

V+

OUT

REF
Microcontroller

 

 17.  

 

 

 

9.3.2 RSHUNT  

RS199XP 

 100mV  

RS199XP  10mV 

 

 50  100  

 

9.4  

 

9.4.1  

 ±30%   18 
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CBYPASS

0.1µF

Output
-

+

IN-

IN+

GND

V+

OUT

REF

Power SupplyBus Supply Load

Bias

RS < 10Ω  

CF

RSHUNT

RINT

RS < 10Ω  

RINT

 

 18.  

 

 10  

 18 

 2 

 1  

 R3  R4  RINT  18 

 1  

                                                                                     (1250×RINT) 
Gain Error Factor = 

(1250×RS) + (1250×RINT) + (RS×RINT)                                             (1) 

 

•   RINT  ( R3  R4 )  

•   RS  

 

 1  2 

 

 

 1.  

  RINT (kΩ) 

RS199AP 50 20 

RS199BP 100 10 

RS199CP 200 5 
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 2.  

  

RS199AP 
20000

(17×RS)+20000
 

RS199BP 
10000

(9×RS)+10000
 

RS199CP 
1000

RS+1000
 

 2  

                                                   Gain Error(%)=100-(100×Gain Error Factor)                                                      (2) 
 

 RS199BP  2 10   0.991

 2  10   0.89%  10  

 RS199XP  0.991  0.84%  

 

 9.4.2 RS199XP  

 RS199XP  RS199XP 

 RS199XP  

 RS199XP  19  

 

V+

OUT

GND IN-

IN+   PRODUCT

RS199AP
RS199BP
RS199CP 5 kΩ 

CBYPASS

Shutdown 
Control

REF

Reference 
Voltage

Supply Load
RSHUNT

Output

R3 AND R4

10 kΩ 
20 kΩ 

 
1 MΩ  

 19.  RS199XP  

 

RS199XP  OUT  REF  1M  1M   5k  

 REF 

 1M   1M   

RS199XP 
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 1M  

 

 1M   RS199XP 

 1M   

 

 3V 

 25 A  2V  1M   

 

9.4.3 REF  

RS199XP  REF  REF 

REF 

 

 RS199XP ADC  ADC 

 REF  20  REF  RS199XP 

 

Output

LoadSupply

ADC

V+

OUT

GND IN

IN+

CBYPASS

0.01μF to 0.1μF

2.7 V to 28 V

REF

 
 20. RS199XP REF  

 

9.4.4 RS199XP  28V  

 transzorb RS199XP  28V 

 21

 10

 10  

 



   RS199XP 

 

  19 / 27 www.run-ic.com 
   

 

V+

OUT

GND IN-

IN+

CBY PASS

Shutdown
Control

REF

Reference 
Voltage

Supply LoadRSHUNT

Output

 
 21. RS199XP  

 

 22  

 

V+

OUT

GND

IN+Shutdown
Control

REF

Supply Load

Output

IN-

CBYPASS

Reference 
Voltage

RSHUNT

 

 22. RS199XP  
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9.4.5  

dV/dt  2kV/  A  ESD 

 ESD 

 ESD 

 10  

 10   100MHz  200MHz  600  

 0.01 F  0.1 F  23  

OUT

IN+

REF

GND

V+
2.7 V to 28 V

Reference 
Voltage

Shunt

ylppuSdaoL

Output

MMZ1608B601C

Device

IN-

0.01μF to 0.1μF
0.01μF 

to 0.1μF

 
 23.  

 

B  C 

 ESD B  C 

 A  B  C  
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10  

RUNIC RUNIC RUNIC

 

 

10.1  

RS199XP 

 

 

10.2  

 

10.2.1  

 

CBYPASS

0.1 µF

Power SupplyLoad

Output
-

+

IN-

IN+

GND

V+

OUT

REF

Bus Supply

 
 

 24.  

 

10.2.2  

REF

REF  24 

OUT  

 

10.2.3  

 REF  50mV RUNIC

REF  
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10.2.4  

 

-

-
+

Reference 
Voltage

CBYPASS

0.1 µF

Output
-

+

IN-

IN+

GND

V+

OUT

REF

Power SupplyBus Supply Load

 
 

 25.  

 

10.2.5  

 

 

10.2.6  

 REF  25 REF VREF

 IN-  VREF 

 VREF REF 0V V+ 

VREF 

VREF   
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11  

RS199XP  V+ V+  5V

 28V OUT 

RS199XP  28V   
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12  

SC70-6 (3) 

E1

e

e1

E

b

D

Pin1
Index Area

A1

A2A

0.65

1.30
1

.9

0.4

0.75

c

L

0.2

θ

L1

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. 0.15mm  

2. BSC “ ”  

3.   

 
  

    

A (1) 0.900 1.100 0.035 0.043 

A1 0.000 0.100 0.000 0.004 

A2 0.900 1.000 0.035 0.039 

b 0.150 0.350 0.006 0.014 

c 0.080 0.150 0.003 0.006 

D (1) 2.000 2.200 0.079 0.087 

E (1) 1.150 1.350 0.045 0.053 

E1 2.150 2.450 0.085 0.096 

e 0.650 (BSC) (2) 0.026 (BSC) (2) 

e1 1.300 (BSC) (2) 0.051 (BSC) (2) 

L 0.260 0.460 0.010 0.018 

L1 0.525 0.021 

θ 0° 8° 0° 8° 
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UQFN1.4X1.8-10 (3) 

L

L1

M
PIN 1 I.D.

LASER MARK

A1

A3

A

M

e

D

E
               

b

PIN1

0.22 5

0.56 3

2.10 0

0.66 3

1.70 0

0.40
0.20

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. 0.075mm  

2. REF Reference  

3.  

  

 
  

    

A (1) 0.500 0.600 0.020 0.024 

A1 0.000 0.050 0.000 0.002 

A3 0.127 REF (2) 0.005 REF (2) 

b 0.150 0.250 0.006 0.010 

D (1) 1.350 1.450 0.053 0.057 

E (1) 1.750 1.850 0.069 0.073 

e 0.300 0.500 0.012 0.020 

L 0.350 0.450 0.014 0.018 

L1 0.450 0.550 0.018 0.022 

M 0.100 REF (2) 0.004 REF (2) 
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13  

             
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

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 

SC70-6 7’’ 9.5 2.40 2.50 1.20 4.0 4.0 2.0 8.0 Q3 

UQFN1.4X1.8-10 7’’ 9.0 1.60 2.00 0.85 4.0 4.0 2.0 8.0 Q1 

 

1.  

2.  0.15  
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RUNIC  ( )  ( )

WEB

 

RUNIC (1)

(2) (3) (4) RUNIC

RUNIC RUNIC INCORPORATED (5) 

 

 
 


