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Features 
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Pin configuration 

Figure 1. Top View of TSSOP-20 
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Figure 2. Top View of VQFN-20 
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Pin Description 

Pin Name Pin No. Description 

GND 1 Ground.  

VREFA 2 Reference supply voltage A 

An 3-10 Data port A 

Bn 18-11 Data port B 

VREFB 19 Reference supply voltage B 

EN 20 Enable. Connect to VREFB and pull-up through a 200k Ω resistor  

 
Block Diagram 

 
Figure 3: Block Diagram 
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Maximum Ratings 

 

Storage Temperature ................................................................................... -65oC to +150oC 

Tj, Junction temperature .............................................................. 125℃ 

Reference Voltage ............................................................................................. -0.5V to +7.0V 

I/O Input Voltage  .............................................................................................. -0.5V to +7.0V 

channel current (DC) ....................................................................... 128mA 

Input clamping Current ..................................................................... -50Ma 

 

 

 
 

Recommended operation conditions 

Symbol Parameter Min. Typ. Max. Unit 

VI/O Voltage on an input/output pin 0 - 5 V 

VREFA Reference voltage  0 - 5 V 

VREFB Reference bias voltage  0 - 5 V 

VEN Input voltage on pin EN 0 - 5 V 

I(pass) Pass switch current - - 64 mA 

TA Ambient temperature -40 - 85 oC 

 
 

DC Electrical Characteristics 
(TA = –40°C to 85°C, unless otherwise noted. Typical values are at 3.3V Vdd and +25°C.) 

Parameter Description Test Conditions
(1)

 Min Typ.
(2)

 Max Unit 

Input and output SDAB and SCLB 

VIK input clamping voltage II = -18mA; VEN = 0 V - - -1.2 V 

IIH HIGH-level input current VI = 5 V; VEN = 0 V - - 5 µA 

ICC Supply Current 

VREFB = VEN = 5.5 V, VREFA = 

4.5 V or 1 V, IO = 0, VI = VCC or 

GND 

 1  µA 

Ci(refA/refB/EN) 
input capacitance on pin 

VREFA,VREFB, EN 
VI = 3 V or 0 V - 11 - pF 

Cio(off) off-state input/output capacitance VO = 3 V or 0 V; VEN = 0 V - 4 - pF 

Cio(on) on-state input/output capacitance VO = 3 V or 0 V; VEN = 3 V - 10.5 - pF 

 

  

Note: 

Stresses greater than those listed under MAXIMUM 

RATINGS may cause permanent damage to the 

device. This is a stress rating only and functional 

operation of the device at these or any other condi-

tions above those indicated in the operational sec-

tions of this specification is not implied. Exposure 

to absolute maximum rating conditions for extended 

periods may affect reliability.  
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DC Electrical Characteristics Cont. 

Parameter Description Test Conditions
(1)

 Min Typ.
(2)

 Max Unit 

Ron ON-state resistance 

VI = 0V; IO = 64mA; 

VREFB ,VEN connect  to 

5 V through 200k Ω 

VREFA = 3.3 V;   8  Ω 

VREFA = 1.8 V;   9  Ω 

VREFA = 1.0 V;   10  Ω 

VI = 0V; IO = 32mA 

VREFB ,VEN connect  to 

5 V through 200k Ω 

VREFA = 1.8 V;  10  Ω 

VREFA = 2.5 V;  15  Ω 

VI = 1.8V; IO = 15mA 

VREFB ,VEN connect  to 

5V through 200k Ω 

VREFA = 3.3 V;   9  Ω 

VI = 1.0V; IO = 10mA 

VREFB ,VEN connect  to 

3.3V through 200k Ω 

VREFA = 1.8 V;  18  Ω 

VI = 0V; IO = 10mA 

VREFB ,VEN connect  to  

3.3V through 200k Ω 

VREFA = 1.0 V;  20  Ω 

VI = 0V; IO = 10mA 

VREFB ,VEN connect  to  

1.8V through 200k Ω 

VREFA = 1.0 V;  30  Ω 

 

Notes: 

1) All typical values are at TA = 25 °C. 

2) Measured by the voltage drop between the A and B pins at the indicated current through the switch. ON-state resistance is determined by the lowest 
voltage of the two terminals. 
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Dynamic characteristics 
TA = -40 C to +85 C; unless otherwise specified. Values guaranteed by design. 

Symbol Parameter Conditions 
CL = 50 pF CL = 30 pF CL = 15 pF 

Unit 

Typ Max Typ Max Typ Max 

   Dynamic characteristics (translating down) 

VEN = 3.3 V; VIH = 3.3 V; VIL = 0 V; VM = 1.15 V 

tPLH 
LOW-to-HIGH  

propagation delay 
From AB or BA 

1.9  1.4  0.78  ns 

tPHL 
HIGH-to-LOW  

propagation delay 
2  1.5  0.85  ns 

VEN = 2.5 V; VIH = 2.5 V; VIL = 0 V; VM = 0.75 V 

tPLH 
LOW-to-HIGH 

propagation delay 
From AB or BA 

2  1.45  0.8  ns 

tPHL 
HIGH-to-LOW 

propagation delay 
2.1  1.55  0.9  ns 

   Dynamic characteristics (translating up) 

VEN = 3.3 V; VIH = 2.3 V; VIL = 0 V; VT = 3.3 V; VM = 1.15 V; RL = 300Ω  

tPLH 
LOW-to-HIGH  

propagation delay 
 2.1  1.55  0.9  ns 

tPHL 
HIGH-to-LOW  

propagation delay 
 2.2  1.65  1  ns 

VEN = 2.5 V; VIH = 1.5 V; VIL = 0 V; VT = 2.5 V; VM = 0.75 V; RL = 300Ω  

tPLH 
LOW-to-HIGH 

propagation delay 
 

1.8  1.35  0.8  ns 

tPHL 
HIGH-to-LOW 

propagation delay 
1.9  1.45  0.9  ns 

 

 
 

Figure 4 Test circuit 
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Function Description 

↔ ↔

 
Application Information 

 

 
Figure 5 Typical Application 
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PI4ULS5V108 

 

 
Pull-up resistors and minimum values 

 

 

 

 

 

 

A Side B side 

1.5V 1.8V 2.5V 3.3V 5.0V 

0.9V RRPUA = 859Ω 

RRPUB = 859Ω 

RRPUA = 970Ω 

RRPUB = 970Ω 

RRPUA = none 

RRPUB = 896Ω 

Or both 1.23kΩ 

RRPUA = none 

RRPUB = 1.19kΩ 

Or both 1.53kΩ 

RRPUA = none 

RRPUB = 1.82kΩ 

Or both 2.16kΩ 

1.2V  RRPUA = 1.07kΩ 

RRPUB = 1.07kΩ 

RRPUA = none 

RRPUB = 886Ω 

Or both 1.33kΩ 

RRPUA = none 

RRPUB = 1.18kΩ 

Or both 1.63kΩ 

RRPUA = none 

RRPUB = 1.81kΩ 

Or both 2.26kΩ 

1.5V   RRPUA = none 

RRPUB = 875Ω 

Or both 1.43kΩ 

RRPUA = none 

RRPUB = 1.17kΩ 

Or both 1.73kΩ 

RRPUA = none 

RRPUB = 1.8kΩ 

Or both 2.36kΩ 

1.8V   RRPUA = 1.53kΩ 

RRPUB = 1.53kΩ 

RRPUA = none 

RRPUB = 1.16kΩ 

Or both 1.82kΩ 

RRPUA = none 

RRPUB = 1.79kΩ 

Or both 2.46kΩ 

2.5V    RRPUA = 2.06kΩ 

RRPUB = 2.06kΩ 

RRPUA = none 

RRPUB = 1.77kΩ 

Or both 2.69kΩ 

3.3V     RRPUA = none 

RRPUB = 1.74kΩ 

Or both 2.96kΩ 
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A Side B side 

1.5V 1.8V 2.5V 3.3V 5.0V 

0.9V RRPUA = 258Ω 

RRPUB = 258Ω 

RRPUA = 291Ω 

RRPUB = 291Ω 

RRPUA = none 

RRPUB = 269Ω 

Or both 369Ω 

RRPUA = none 

RRPUB = 358Ω 

Or both 458Ω 

RRPUA = none 

RRPUB = 546Ω 

Or both 646Ω 

1.2V  RRPUA = 321Ω 

RRPUB = 321Ω 

RRPUA = none 

RRPUB = 266Ω 

Or both 399Ω 

RRPUA = none 

RRPUB = 355Ω 

Or both 488Ω 

RRPUA = none 

RRPUB = 543Ω 

Or both 677Ω 

1.5V   RRPUA = none 

RRPUB = 263Ω 

Or both 429Ω 

RRPUA = none 

RRPUB = 352Ω 

Or both 518Ω 

RRPUA = none 

RRPUB = 540Ω 

Or both 707Ω 

1.8V   RRPUA = 460Ω 

RRPUB = 460Ω 

RRPUA = none 

RRPUB = 348Ω 

Or both 548Ω 

RRPUA = none 

RRPUB = 537Ω 

Or both 737Ω 

2.5V    RRPUA = 619Ω 

RRPUB = 619Ω 

RRPUA = none 

RRPUB = 521Ω 

Or both 808Ω 

3.3V     RRPUA = none 

RRPUB = 522Ω 

Or both 889Ω 

 

 

A Side B side 

1.5V 1.8V 2.5V 3.3V 5.0V 

0.9V RRPUA = 172Ω 

RRPUB = 172Ω 

RRPUA = 194Ω 

RRPUB = 194Ω 

RRPUA = none 

RRPUB = 179Ω 

Or both 246Ω 

RRPUA = none 

RRPUB = 238Ω 

Or both 305Ω 

RRPUA = none 

RRPUB = 364Ω 

Or both 431Ω 

1.2V  RRPUA = 214Ω 

RRPUB = 214Ω 

RRPUA = none 

RRPUB = 177Ω 

Or both 266Ω 

RRPUA = none 

RRPUB = 236Ω 

Or both 325Ω 

RRPUA = none 

RRPUB = 362Ω 

Or both 451Ω 

1.5V   RRPUA = none 

RRPUB = 175Ω 

Or both 286Ω 

RRPUA = none 

RRPUB = 234Ω 

Or both 345Ω 

RRPUA = none 

RRPUB = 360Ω 

Or both 471Ω 

1.8V   RRPUA = 306Ω 

RRPUB = 306Ω 

RRPUA = none 

RRPUB = 232Ω 

Or both 366Ω 

RRPUA = none 

RRPUB =358Ω 

Or both 492Ω 

2.5V    RRPUA = 413Ω 

RRPUB = 413Ω 

RRPUA = none 

RRPUB = 354Ω 

Or both 539Ω 

3.3V     RRPUA = none 

RRPUB = 348Ω 

Or both 593Ω 
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Max Frequency Application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part Marking 

L Package          ZBA Package 
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Packaging Mechanical: 

20-TSSOP (L) 
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20-VQFN (ZBA) 

 
 

 

 

Ordering Information 

Part No. Package Code Package 

PI4ULS5V108LEX L 20-pin, 173 mil Wide TSSOP 

PI4ULS5V108ZBAEX ZBA 20-pin, 2.5x4.5(VQFN) 

Notes: 

 EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant. All applicable RoHS exemptions applied. 

 See http://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, “Green” and 

Lead-free. 
 Thermal characteristics can be found on the company web site at www.diodes.com/design/support/packaging/ 

 E = Pb-free and Green 

 X suffix = Tape/Reel 
 

  


