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5  (1) 

  (°C)   (2) MSL(3)  

RMUX1309 
RMUX1309XTSS16 -40°C ~125°C TSSOP16 RMUX1309 MSL3 Tape and Reel,4000 

RMUX1309XTQW16 -40°C ~125°C 
QFN2.5X3.5-

16 
R1309 MSL3 Tape and Reel,5000 

 

(1)  

(2)  

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

RUNIC  
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6  

1

2
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S2B

S0B
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DB

S3B

S1B
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GND

16

15 S2A

VDD

14
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9

13

S1A

DA

S0A

A0

A1

S3A

1 1
6
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10
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8 9

G
N

D

A
1

S
0

B

V
D

D

QFN2.5X3.5-16

S2B

DB

S3B

S1B

NC

S2A

S1A

DA

S0A

A0

S3A

( ) ( )

EN
EN

 

 
 

 (1)  (2) TSSOP16/ 
QFN2.5X3.5-16 

S0B 1 I/O  B  0  

S2B 2 I/O  B  2  

DB 3 I/O  B  

S3B 4 I/O  B  3  

S1B 5 I/O  B  1  

EN̅̅ ̅̅  6 I 
A[1:0]  

NC 7   

GND 8 P  (0 V)  

A1 9 I  1 1 

A0 10 I  0 1 

S3A 11 I/O  A  3  

S0A 12 I/O  A  0  

DA 13 I/O  A  

S1A 14 I/O  A  1  

S2A 15 I/O  A  2  

VDD 16 P 
 VDD  

GND  0.1µF  10µF  

 - 
 

(1) I= O= I/O= P=  

(2) 9.4  
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7  

7.1  

 (1) (2) (3) 

     

VDD  -0.5 6.5 

V VSEL or VEN  (EN̅̅ ̅̅ , A0, A1) -0.5 6.5 

VS or VD  (SX, DX) -0.5 VDD+0.5 

ISEL or IEN  (EN̅̅ ̅̅ , A0, A1)  -50 50 

mA IS or ID (CONT)  (SX, DX )  -50 50 

IGND  GND  -100 100 

Ptot   500 mW 

θJA  (4) 
TSSOP16  125 

°C/W 
QFN2.5X3.5-16  65 

TJ  (5)  150 
°C 

Tstg  -65 150 

(1) 

 

(2)  

(3)  

(4)  JESD-51  

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

 

7.2 ESD  

ESD 

   

V(ESD)  
 (HBM),  AEC-Q100-002-REV-E (2013)  ±2000 

V 
 (CDM),  AEC-Q100-011 REV-D (2019)  ±1000 

 

 

ESD  

ESD 
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7.3  

 

     

VDD  1.6 5.5 V 

VS or VD /  (SX, DX) 0 VDD V 

VSEL or VEN  (EN̅̅ ̅̅ , A0, A1) 0 5.5 V 

IS or ID (CONT)  (SX, DX )  -50 50 mA 

IOK  (1) -50 50 mA 

IINJ  -50 50 mA 

IINJ_ALL  -100 100 mA 

TA  -40 125 °C 

(1)  VDD  GND  GND  Vsignal > 

VDD  Vsignal < GND  
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7.4  

 VDD 10%  VDD  

   VDD      

RON  
VS = 0V to VDD 
ISD = 0.5mA 

1.8V 
25°C  800 1500 

Ω 

   1700 

2.5V 
25°C  230 600 

   670 

3.3V 
25°C  140 330 

   370 

5V 
25°C  95 200 

   270 

ΔRON  
VS = VDD / 2  
ISD = 0.5mA 

1.8V   35 52 

Ω 
2.5V   10 22 

3.3V   3 15 

5V   2 14 

IS(OFF) 
ID(OFF) 

 
Switch Off 
VD or VS = 0 to VDD 

1.6V to 
5.5V 

  ±0.1 ±3 μA 

ID(ON) 
IS(ON) 

 
Switch On 
VD or VS = 0 to VDD 

1.6V to 
5.5V 

  ±0.1 ±3 μA 

CSOFF  
VS = VDD / 2  
f = 1 MHz 

1.8V 

25°C 

 4  

pF 
2.5V  4  

3.3V  4  

5V  4  

CDOFF  
VS = VDD / 2  
f = 1 MHz 

1.8V 

25°C 

 6  

pF 
2.5V  6  

3.3V  6  

5V  6  

CSON 

CDON 
 

VS = VDD / 2  
f = 1 MHz 

1.8V 

25°C 

 12  

pF 
2.5V  12  

3.3V  12  

5V  12  

IDD VDD  
Logic inputs = 0V or 
VDD 

1.6V to 
5.5V 

25°C  0.1 1 
μA 

   4 
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7.5  

 VDD 10%  VDD TA = 25°C  

  VDD      

 (EN̅̅ ̅̅ , A0, A1) 

VIH   

1.8V 

 

1.1   

V 
2.5V 1.2   

3.3V 1.25   

5V 1.4   

VIL   

1.8V 

 

  0.55 

V 
2.5V   0.65 

3.3V   0.75 

5V   0.9 

IIN  VIN = 0 V or VDD 
1.6V to 

5.5V 

25°C  ±0.1 ±1 
μA 

   ±2 

CIN  
VLOGIC = 0 V, 1.8 V, VDD 

f = 1 MHz 
1.6V to 

5.5V 
25°C  6.5  pF 

 

QINJ  
VS = VDD / 2 
RS = 0 Ω, CL = 100 pF 

1.8V 

25°C 

 -0.5  

pC 
2.5V  -0.5  

3.3V  -1  

5V  -6.5  

OISO  

VBIAS = VDD / 2 
VS = 200mVpp 
RL = 50 Ω, CL = 5 pF  
f = 100 kHz 

1.8V 

25°C 

 –110  

dB 
2.5V  –110  

3.3V  –110  

5V  –110  

OISO  

VBIAS = VDD / 2 
VS = 200mVpp 
RL = 50 Ω, CL = 5 pF  
f = 1 MHz 

1.8V 

25°C 

 –90  

dB 
2.5V  –90  

3.3V  –90  

5V  –90  

XTALK  

VBIAS = VDD / 2 
VS = 200mVpp 
RL = 50 Ω, CL = 5 pF  
f = 100 kHz 

1.8V 

25°C 

 –110  

dB 
2.5V  –110  

3.3V  –110  

5V  –110  

XTALK  

VBIAS = VDD / 2 
VS = 200mVpp 
RL = 50 Ω, CL = 5 pF  
f = 1 MHz 

1.8V 

25°C 

 –90  

dB 
2.5V  –90  

3.3V  –90  

5V  –90  

BW  
VBIAS = VDD / 2 
VS = 200mVpp 
RL = 50 Ω, CL = 5 pF 

1.8V 

25°C 

 185  

MHz 
2.5V  200  

3.3V  210  

5V  220  
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7.6  

 VDD 10%  VDD  

   VDD      

tPD 

CL = 50pF  

SX to DX, DX to SX 

1.8V 
25°C  15 31 

ns 

   48 

2.5V 
25°C  10 17 

   20 

3.3V 
25°C  6 14 

   23 

5V 
25°C  5 8 

   18 

CL = 15pF 5V 
25°C  3 6 

   10 

tTRAN 

RL = 10kΩ, CL = 50pF  
AX to DX, AX to SX 

1.8V 
25°C  71 104 

ns 

   150 

2.5V 
25°C  45 66 

   95 

3.3V 
25°C  37 53 

   75 

5V 
25°C  32 46 

   63 

RL = 10kΩ, CL = 15pF 5V 
25°C  30 44 

   52 

tON(EN) 

RL = 10kΩ, CL = 50pF 
EN to DX, EN to SX 

1.8V 
25°C  78 99 

ns 

   142 

2.5V 
25°C  50 63 

   96 

3.3V 
25°C  41 51 

   77 

5V 
25°C  36 45 

   69 

RL = 10kΩ, CL = 15pF 5V 
25°C  35 43 

   65 

tOFF(EN) 
RL = 10kΩ, CL = 50pF 
EN to DX, EN to SX 

1.8V 
25°C  110 130 

ns 

   175 

2.5V 
25°C  84 100 

   135 

3.3V 
25°C  73 88 

   115 
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5V 
25°C  41 50 

   65 

RL = 10kΩ, CL = 15pF 5V 
25°C  35 45 

   55 

tBBM 
RL = 10kΩ, CL = 15pF  
SX to DX, DX to SX 

1.8V 

 

 46 82 

ns 
2.5V  42 75 

3.3V  35 60 

5V  32 65 
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7.7  

 VDD 10%  VDD TA = 25°C  

   VDD      

ΔVOUT 

RS ≤ 3.9kΩ, 
VIN = VDD/2 

0≤ I ≤ 1mA 

1.8V  0.2 1 

mV 

3.3V  0.1 1 

5V  0.05 1 

RS ≤ 3.9kΩ, 
VIN = VDD/2 

0≤ I ≤ 10mA 

1.8V  0.3 4 

3.3V  0.15 4 

5V  0.1 4 

RS ≤ 20kΩ, 
VIN = VDD/2 

0≤ I ≤ 1mA 

1.8V  0.2 2 

3.3V  0.1 2 

5V  0.05 2 

RS ≤ 20kΩ, 
VIN = VDD/2 

0≤ I ≤ 10mA 

1.8V  0.25 15 

3.3V  0.15 15 

5V  0.1 15 

ΔVOUT 

RS ≤ 3.9kΩ, 
VIN = VDD/2 

-1mA ≤ I ≤ 0 

1.8V  3 50 

mV 

3.3V  0.7 1 

5V  0.5 1 

RS ≤ 3.9kΩ, 
VIN = VDD/2 

-10mA ≤ I ≤ 0 

1.8V  32 50 

3.3V  5 8 

5V  3.5 8 

RS ≤ 20kΩ, 
VIN = VDD/2 

-1mA ≤ I ≤ 0 

1.8V  4 50 

3.3V  0.7 2 

5V  0.5 2 

RS ≤ 20kΩ, 
VIN = VDD/2 

-10mA ≤ I ≤ 0 

1.8V  40 50 

3.3V  5.8 15 

5V  3.5 15 
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7.8  

 

TA = 25°C, VDD = 5 V  

 1.   2.  

 3.   4.  

 5.  

 

 6.  

0
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TA = 25°C, VDD = 5 V  

 

 7. Ton  Toff  

 

 8. TTRANSITION  

 

 9. TTRANSITION  

 

 10.  

  

  

0

20

40

60

80

100

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

(n
s)

(℃)

TON

TOFF
VDD=3.3V

0

20

40
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80

100

1.5 2 2.5 3 3.5 4 4.5 5

(n
s)

(℃)

Ttran_Rise

Ttran_Fall

0
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20
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40
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60

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

(n
s)

(℃)

Ttran_Rirse
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VDD=5.5V

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0 10 20 30 40 50

Δ
V

O
U

T
(m

V
)

(mA)

VDD=1.8V

VDD=3.3V

VDD=5V

VS=VDD/2



 RMUX1309 
 

  15 / 29 www.run-ic.com 
   

 

8  
 

8.1  

 (SX)  (DX) 

 RON  RON  (V)  (ISD)

 11 RON = V / ISD  

VS

V

SX DX

ISD

 

 11.  

  

8.2  

 

1.  

2.  

 IS(OFF)  

 ID(OFF)  

 12  

VS

VDD

VDD

DA

A

IS(OFF)

S0A

VD

GND

S2A

S3A

VS

VDD

VDD

S0A

VD

GND

S2A

S3A

ID(OFF)

A
DA

 

 12.  
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8.3  

 IS(ON)  

 ID(ON)  

 13  IS(ON) 

 ID(ON)  

VS

VDD

VDD

A

IS(ON)

S0A

NC

GND

S1A

S3A

VS

VDD

VDD

DA

S0A

GND

S1A

S3A

VS

A

ID(ON)

VD

NC

DA

 

 13.  

  

8.4  

 50%  50%  14 

tTRANSITION  

VDD

DA

S0A

GND

S1A

S3A

VSEL

RL

VDD

EN

A0

A1

OUTPUT

CL

0.1 F

VDD

VSEL

OUTPUT

0V

0V

50% 50%

50% 50%

tf 5nstr 5ns

tTRAN_HIGH tTRAN_LOW

tTRAN=max(tTRAN_HIGH,tTRAN_LOW)

 

 14.  

 



 RMUX1309 
 

  17 / 29 www.run-ic.com 
   

 

8.5  

 15 

 tOPEN(BBM)  

VDD

Input Select

(VSEL)

OUTPUT

0V

0V

90%

tr 5ns tf 5ns

tBBM=min (tBBM_1,tBBM_2)

VDD

DA
S0A

GND

S1A

S3A

VSEL

RL

VDD

EN

A0

A1

OUTPUT

CL

0.1 F

tBBM_1 tBBM_2

 

 15.  
  

8.6 tON(EN)  tOFF(EN) 

 50%  10% 10% 

 16 

 tON(EN)  

 50%  90% 90% 

 16 

 tOFF(EN)  

 

VDD

VEN

OUTPUT

0V

0V

10%

tf 5ns tr 5ns

tON (EN)

VDD

DA
S0A

GND

S1A

S3A

VEN

RL

VDD

EN A0

A1

OUTPUT

CL

0.1 F

50% 50%

tOFF (EN)

90%

 

 16.  



 RMUX1309 
 

  18 / 29 www.run-ic.com 
   

 

8.7  

RMUX1309 NMOS  PMOS 

 QC  

17  (SX)  (D)  

VDD

VEN

OUTPUT

0V

VS

VOUT

QC = CL × VOUT

VDD

DA

S0A

GND

S1A

S3A

VEN

VS

EN A0

A1

OUTPUT

CL

0.1 F

VDD

VOUTS2A

 

 17.  

  

8.8  

 (SX)  (D) 

 18  

GND

0.1 F

VDD

RL

50

VS

S

D

SX

VOUT

VSIG

RL

50

50

NETWORK
ANALYZER

 

 18.  

Off Isolation=20•Log (
VOUT

VS

) 
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8.9  

 (SX)  (D) 

 19  

NETWORK
ANALYZER

VOUT

RL

50

VSIG

50

RL

50

VS

GND

0.1 F

VDD

S1A

S2A

SX

RL

50

DX

 

 19.  

Channel-to-Channel Crosstalk=20•Log (
VOUT

VS

) 

 

8.10  

 (SX)  (D) 

 3dB  20  

GND

0.1 F

VDD

RL

50

VS

S

D

SX

VOUT

VSIG

RL

50

50

NETWORK
ANALYZER

 

 20.  

Attenuation=20•Log (
V2

V1

) 
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8.11  

21

 

VDD

VOUT

VOUT=VINPUT_1±  VOUTDA

VS
RS

S0A

S1A

EN A0 A1

S2A

VINPUT_1

VINPUT_2

S3A

IINJ

Any OFF input 
VINPUT_2 GND or 
VINPUT_2 VDD

 

 21.  
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9  
 

9.1  

RMUX1309 4:1

 

 

9.2  

DA

S0A
S1A

S3A

ENA0 A1

S2A

S0B
S1B
S2B
S3B

DB

1-OF-4
DECODER

RMUX1309

 
 

9.3  

 

9.3.1  

RMUX1309  (SX)  (DX)  (DX)  (SX) 

 

 

9.3.2  

RMUX1309  GND  VDD  

 

9.3.3 1.8V  

RMUX1309  1.8V 

 5.5V  1.8V 1.8V  

I/O  BOM  1.8V 

RMUX1309  
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9.3.4  

RMUX1309  (EN A0 A1)  5.5V 

 

 VDD=0V  

RMUX1309  5.5V  VDD=1.8V 

 5.5V  

 

9.3.5  

 (VIN)  (VDD + ∆V)  (VSS) 

 

  

  

 

 CMOS  ESD  ESD 

 VDD  GND  VSS  

ESD  ESD  (VF)  PMOS  

(VT)  PMOS 

 22  CMOS  

S0A

S1A

S3A

S2A

S0B

S1B

S2B

S3B

ESD

ESD

ESD

DA/DB

n

p

VDD(PMOS gate voltage)

Logic Decode
Block

Logic Decode
Block

n

p
Some cu rrent goes 

thro ugh  E SD

Injected current into
unselected switch input

Selected switch input

Most curren t goes throu gh

 a scond uction

Drain voltage
VDD + VF (ESD)

 

 22. CMOS  
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VDD  VT 

 < VDD + VT  

 

VDD + VT

 23 S2  S2  D 

 S1  ESD 

 RON  D  ∆V  

VDD

II/O

S1

S2

OFF

ON

D

VS2

VS2

VD
+Verror

-Verror

 

 23.  RON   

 

RMUX1309 

 CMOS 

 RMUX1309 RMUX1309 

 RMUX1309  9.2  

ESD
Control 
Circuitry ESD

Logic Decode
Block

n

p Control 
Circuitry

Simplifie d injection curr ent circu itry Simplifie d injection curr ent circu itry

 

 24.  
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SX  DX

 VDD  GND FET

GND 50mA

 100mA  24  RMUX1309 

 

ESD

Logic Decode
Block

Control 
Circuitry

Control 
Circuitry

Simplifie d injection curr ent circu itry Simplifie d injection curr ent circuitry

ESD

n

p
IINJ

Injected current into 
unselected switch input

 

 25.  

 

 26  

ESD ESD

n

p

Logic Decode
Block

Control 
Circuitry

Control 
Circuitry

Simplifie d injection curr ent circuitry Simplifie d injection curr ent circuitry

VINPUT

RLIM

VINPUT VDD or 

VINPUT GND

 

 26.  

 

 VDD  GND

GND 100mA  

 

9.3.5.1 RMUX1309 VDD (VDD = 5V, VINPUT = 5.5V) 

 CMOS  30mA  ESD 
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RMUX1309 

 

 

9.3.5.2 RMUX1309 VDD (VDD = 5V, VINPUT = 5.5V) 

 0.5V

 

 

9.3.5.3 RMUX1309  (VDD = 0 V, VINPUT = 3 V) 

CMOS

RMUX1309 

 400mV RMUX1309 

 ESD  

 

9.4  

 RMUX1309  EN̅̅ ̅̅   EN̅̅ ̅̅  

 

 GND VDD  

(SX DX) GND  

 

9.5  

1  RMUX1309  

 

 1. RMUX1309  

EN̅̅ ̅̅  A1 A0 DA DB  

0 0 0 
S0A to DA 
S0B to DB 

0 0 1 
S1A to DA 
S1B to DB 

0 1 0 
S2A to DA 
S2B to DB 

0 1 1 
S3A to DA 
S3B to DB 

1 X (1) X (1) 

(1) X  
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10  

TSSOP16 (3) 

E1 E

D

A1
A

be

1.78

0.420.65

A2

C

θL

H

5.94

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. 0.15mm  

2. BSC “ ”  

3.  

 
  

    

A (1)   1.200   0.047 

A1 0.050 0.150 0.002 0.006 

A2 0.800 1.050 0.031 0.041 

b 0.190 0.300 0.007 0.012 

c 0.090 0.200 0.004 0.008 

D (1) 4.860 5.100 0.191 0.201 

E (1) 4.300 4.500 0.169 0.177 

E1 6.200 6.600 0.244 0.260 

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

L 0.500 0.700 0.02 0.028 

H 0.25TYP 0.01TYP 

θ 1° 7° 1° 7° 
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QFN2.5X3.5-16 (4) 
 

A A
2

A
3

b

PIN1 I.D. 
RO.125

2

1

16

15 10

8

9

e

E1

EXPOSED
THERMAL PAD

D1

PIN 1 
CORNER

D

E

1

2 3.3

0.24

2.5

0.5

0.5

2.3

0.75

1

2

7

8 9

10

15

16

0.6

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. 0.075mm  

2. REF Reference  

3. BSC “ ”  

4.  

 
  

    

A (1) 0.800 1.000 0.031 0.039 

A1 0.000 0.050 0.000 0.002 

A2 0.600 0.700 0.024 0.028 

A3 0.203(REF) (2) 0.008(REF) (2) 

D (1) 2.400 2.600 0.094 0.102 

E (1) 3.400 3.600 0.134 0.142 

e 0.500(BSC) (3) 0.020(BSC) (3) 

b 0.180 0.300 0.007 0.012 

L 0.300 0.500 0.012 0.020 

D1 0.850 1.150 0.033 0.045 

E1 1.850 2.150 0.073 0.085 
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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 

TSSOP16 13’’ 12.4 6.90 5.60 1.20 4.0 8.0 2.0 12.0 Q1 

QFN2.5X3.5-16 7’’ 15.0 2.80 3.80 1.20 4.0 4.0 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) 

 

 

 

 
 


