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Block Diagram 

 
Figure 1: Block Diagram 

 

 

 
 

Notes:        
1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.  
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and Lead-free.  
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and <1000ppm 
antimony compounds. 

https://www.diodes.com/about/contact-us/
https://www.diodes.com/quality/product-definitions/
https://www.diodes.com/quality/lead-free/
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Pin Configuration 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pin Description 

 

 

 

Pin No 

TSSOP 

Pin No 

TQFN 

Pin No 

CSP 
Pin Name Type Description 

1 1 B2 VCCA Power 
A-port supply voltage. 

1.1V ≤ VCCA ≤ 3.6 V 

2 2 A3 A1 I/O Input/output A. Referenced to VCCA. 

3 3 B3 A2 I/O Input/output A. Referenced to VCCA 

4 4 C3 A3 I/O Input/output A. Referenced to VCCA 

5 5 D3 A4 I/O Input/output A. Referenced to VCCA 

7 7 D2 GND GND Ground. 

8 8 C2 EN Input 
Output enable (active High).  

Pull EN low to place all outputs in 3-state mode. 

10 10 D1 B4 I/O Input/output B. Referenced to VCCB 

11 11 C1 B3 I/O Input/output B. Referenced to VCCB 

12 12 B1 B2 I/O Input/output B. Referenced to VCCB 

13 13 A1 B1 I/O Input/output B. Referenced to VCCB 

14 14 A2 VCCB Power B-port supply voltage. 1.1 V ≤ VCCB ≤ 3.6V 

6, 9 6, 9 / NC NC Not Connect 

             
 

 
                                            

TQFN3.5x3.5-14 (Top View) 
TSSOP-14 (Top View) 

CSP-12 (Top View) 
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Maximum Ratings 

Storage Temperature ...................................................-65
o
C to +150

o
C 

DC Supply Voltage Port B ............................................ -0.3V to +5.5V 

DC Supply Voltage Port A ............................................. -0.3V to+5.5V 

Vi(A) referenced DC Input / Output Voltage ................ -0.3V to +5.5V 

Vi(B) referenced DC Input / Output Voltage ................. -0.3V to+5.5V 

Enable Control Pin DC Input Voltage ............................ -0.3V to+5.5V 

Short Circuit duration (I/O to GND) ........................................... 40mA 

 

Recommended Operation Conditions 

Symbol Parameter Min Typ Max Unit 

VCCA VCCA Positive DC Supply Voltage 1.1 - 3.6 V 

VCCB VCCB Positive DC Supply Voltage 1.1 - 3.6 V 

VEN Enable Control Pin Voltage GND - 3.6 V 

VIO I/O Pin Voltage GND - 3.6 V 

Δt /ΔV Input Transition Rise or Fall Time - - 10 ns/V 

TA Operating Temperature Range −40 - +85 °C 

 

DC Electrical Characteristics 

Unless otherwise specified, -40°C≤TA≤85°C, 1.1V≤Vcc≤3.6V 

Symbol Parameter Test Conditions Min Typ Max Unit 

VIHB B port Input HIGH Voltage 

2.3V≤VCC(B) ≤3.6V VCCB – 0.4 - - V 

1.5V≤VCC(B) ＜2.3V VCCB – 0.2   V 

1.1V≤VCC(B) ＜1.5V VCCB – 0.1   V 

VILB B port Input LOW Voltage   - 0.15 V 

VIHA A port Input HIGH Voltage 

2.3V≤VCC(A) ≤3.6V VCCA– 0.4   V 

1.5V≤VCC(A) ＜2.3V VCCA– 0.2   V 

1.1V≤VCC(A) ＜1.5V VCCA – 0.1   V 

VILA A port Input LOW Voltage - - - 0.15 V 

VIH(EN) Control Pin Input HIGH Voltage 
1.5V＜VCC(A)≤3.6V 0.65*VCCA - - V 

1.1V≤VCC(A) ≤1.5V 0.6*VCCA   V 

VIL(EN) Control Pin Input LOW Voltage 

1.5V＜VCC(A)≤3.6V - - 
0.35* 

VCCA 
V 

1.1V≤VCC(A) ≤1.5V   0.2* VCCA V 

VOHB B port Output HIGH Voltage B port source current = -20 µA 0.8*VCCB - - V 

VOLB B port Output LOW Voltage B port sink current =1 mA - - 0.4 V 

VOHA A port Output HIGH Voltage A port source current= -20 µA 0.8* VCCA - - V 

VOLA A port Output LOW Voltage A port sink current =1 mA - - 0.4 V 

ICCB VCCB Supply Current 

VI= VCCI;  

IO= 0A;  

EN= Low 

or High 

VCC(A)=1.1V to 3.6V,  

VCC(B)=1.1V to 3.6V 
- 1.0 3 µA 

VCCA=1.1V,VCCB=1.8V - 0.6 2 µA 

VCCA=1.8V, 

VCCB=3.3V 
- 0.7 2 µA 

VCC(A)= 3.6V, VCC(B)= 0V -  1 µA 

VCC(A)= 0V, VCC(B)=3.6V -  1 µA 

ICCA VCCA Supply Current 

VI= VCCI;  

IO= 0A;  

EN= Low 

or High 

VCC(A)=1.1V to 3.6V,  

VCC(B)=1.1V to 3.6V 
- 0.2 1 µA 

VCC(A)= 3.6V, VCC(B)= 0V - - 1 µA 

VCC(A)= 0V, VCC(B)=3.6V - - 1 µA 

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 conditions above those 

indicated in the operational sections of this specification 

is not implied. Exposure to absolute maximum rating 

conditions for extended periods may affect reliability.  



 

 

 
 

 
PI4ULS3V204 www.diodes.com  February 2021 

Document Number DS40161 Rev 3-2          4                  ©  Diodes Incorporated 

PI4ULS3V204 

Symbol Parameter Test Conditions Min Typ Max Unit 

I
OZ 

I/O Tri−state Output Mode 

Leakage Current 
- - 0.1 1.0 µA 

II-EN
 Control pin leakage Current VI= VCCI or GND - - 1 µA 

R
PU Pull−Up Resistors I/O A and B - - 10 - kΩ 

Ci EN VCC(A)= 3.3V, VCC(B)= 3.3V - - 0.5 pF 

CiO A port VCC(A)= 3.3V, VCC(B)= 3.3V - - 5 pF 

 B port VCC(A)= 3.3V, VCC(B)= 3.3V - - 5 pF 

Note: All units are production tested at TA = +25°C. Limits over the operating temperature range are guaranteed by design. 

Typical values are for VCCB = +2.8 V, VCCA = +1.8 V and TA = +25°C. 

 

AC Electrical Characteristics 

Timing Characteristics – Rail-to-Rail Driving Configuration (I/O test circuits of Figures 2, 3 and 7, CLOAD = 15 pF, driver 

output impedance ≤ 50Ω, RLOAD = 1 MΩ, TA = -40°C to 85°C, unless otherwise specified) 
Symbol Parameter Test Conditions Min Typ Max Unit 

V
CCA

= 1.2V±0.1V , V
CCB = 1.8V±0.15V 

t
RB B port Rise Time -   20 nS 

t
FB B port Fall Time -   25 nS 

tRA A port  Rise Time -   20 nS 

tFA A port Fall Time -   20 nS 

tEN Enable Time -   200 nS 

t
DIS Disable Time -   200 nS 

tPHL−A−B Propagation Delay 
(Driving A) 

-   9 nS 

tPLH−A−B -   11 nS 

tPHL−B−A Propagation Delay 
(Driving B) 

-   9 nS 

tPLH−B−A -   10 nS 

tPPSKEW Part−to−Part Skew -   1 nS 

MDR Maximum Data Rate -   20 Mbps 

V
CCA

= 1.2V±0.1V , V
CCB = 2.5V±0.2V 

t
RB B port Rise Time -   12 nS 

t
FB B port Fall Time -   14 nS 

tRA A port  Rise Time -   20 nS 

tFA A port Fall Time -   25 nS 

tEN Enable Time -   200 nS 

t
DIS Disable Time -   200 nS 

tPHL−A−B Propagation Delay 
(Driving A) 

-   9 nS 

tPLH−A−B -   11 nS 

tPHL−B−A Propagation Delay 
(Driving B) 

-   9 nS 

tPLH−B−A -   10 nS 

tPPSKEW Part−to−Part Skew -   1 nS 

MDR Maximum Data Rate -   20 Mbps 

V
CCA

= 1.2V±0.1V , V
CCB = 3.3V±0.3V 

t
RB B port Rise Time -   12 nS 

t
FB B port Fall Time -   18 nS 

tRA A port  Rise Time -   16 nS 

tFA A port Fall Time -   30 nS 

tEN Enable Time -   200 nS 

t
DIS Disable Time -   200 nS 

tPHL−A−B Propagation Delay 
(Driving A) 

-   8 nS 

tPLH−A−B -   11 nS 
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Symbol Parameter Test Conditions Min Typ Max Unit 

tPHL−B−A Propagation Delay 
(Driving B) 

-   8 nS 

tPLH−B−A -   10 nS 

tPPSKEW Part−to−Part Skew -   1 nS 

MDR Maximum Data Rate -   20 Mbps 

V
CCA

= 1.8V±0.15V , V
CCB = 1.2V±0.1V 

t
RB B port Rise Time -   25 nS 

t
FB B port Fall Time -   25 nS 

tRA A port  Rise Time -   14 nS 

t
FA A port Fall Time -   25 nS 

tEN Enable Time -   200 nS 

t
DIS Disable Time -   200 nS 

t
PHL−A−B Propagation Delay 

(Driving A) 

-   10 nS 

t
PLH−A−B -   15 nS 

t
PHL−B−A Propagation Delay 

(Driving B) 

-   12 nS 

t
PLH−B−A -   12 nS 

t
PPSKEW Part-to-Part Skew -   1 nS 

MDR Maximum Data Rate -   20 Mbps 

V
CCA

= 1.8V±0.15V, V
CCB = 2.5V±0.2V 

t
RB B port Rise Time -   8 nS 

t
FB B port Fall Time -   8 nS 

tRA A port  Rise Time -   6 nS 

tFA A port Fall Time -   12 nS 

tEN Enable Time -   200 nS 

t
DIS Disable Time -   150 nS 

tPHL−A−B Propagation Delay 
(Driving A) 

-   5 nS 

tPLH−A−B -   4 nS 

tPHL−B−A Propagation Delay 
(Driving B) 

-   4 nS 

tPLH−B−A -   4 nS 

tPPSKEW Part−to−Part Skew -   1 nS 

MDR Maximum Data Rate -   24 Mbps 

V
CCA

= 1.8V±0.15V, V
CCB = 3.3V±0.3V 

t
RB B port Rise Time -   8 nS 

t
FB B port Fall Time -   8 nS 

tRA A port  Rise Time -   4 nS 

tFA A port Fall Time -   10 nS 

tEN Enable Time -   180 nS 

t
DIS Disable Time -   120 nS 

tPHL−A−B Propagation Delay 
(Driving A) 

-   6 nS 

tPLH−A−B -   4 nS 

tPHL−B−A Propagation Delay 
(Driving B) 

-   4 nS 

tPLH−B−A -   4 nS 

tPPSKEW Part−to−Part Skew -   1 nS 

MDR Maximum Data Rate -   24 Mbps 
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Symbol Parameter Test Conditions Min Typ Max Unit 

V
CCA

= 2.5V±0.2V , V
CCB = 1.2V±0.1V 

t
RB B port Rise Time -   25 nS 

t
FB B port Fall Time -   30 nS 

tRA A port  Rise Time -   12 nS 

t
FA A port Fall Time -   30 nS 

tEN Enable Time -   200 nS 

t
DIS Disable Time -   180 nS 

t
PHL−A−B Propagation Delay 

(Driving A) 

-   10 nS 

t
PLH−A−B -   14 nS 

t
PHL−B−A Propagation Delay 

(Driving B) 

-   20 nS 

t
PLH−B−A -   12 nS 

t
PPSKEW Part-to-Part Skew -   1 nS 

MDR Maximum Data Rate -   20 Mbps 

V
CCA

= 2.5V±0.2V, V
CCB = 1.8V±0.15V 

t
RB B port Rise Time -   8 nS 

t
FB B port Fall Time -   9 nS 

tRA A port  Rise Time -   9 nS 

tFA A port Fall Time -   9 nS 

tEN Enable Time -   200 nS 

t
DIS Disable Time -   120 nS 

tPHL−A−B Propagation Delay 
(Driving A) 

-   3 nS 

tPLH−A−B -   2 nS 

tPHL−B−A Propagation Delay 
(Driving B) 

-   5 nS 

tPLH−B−A -   5 nS 

tPPSKEW Part−to−Part Skew -   1 nS 

MDR Maximum Data Rate -   24 Mbps 

V
CCA

= 2.5V±0.2V, V
CCB = 3.3V±0.3V 

t
RB B port Rise Time -   7 nS 

t
FB B port Fall Time -   8 nS 

tRA A port  Rise Time -   4 nS 

tFA A port Fall Time -   10 nS 

tEN Enable Time -   200 nS 

t
DIS Disable Time -   120 nS 

tPHL−A−B Propagation Delay 
(Driving A) 

-   3 nS 

tPLH−A−B -   5 nS 

tPHL−B−A Propagation Delay 
(Driving B) 

-   4 nS 

tPLH−B−A -   4 nS 

tPPSKEW Part−to−Part Skew -   1 nS 

MDR Maximum Data Rate -   24 Mbps 

V
CCA

= 3.3V±0.3V , V
CCB = 1.2V±0.1V 

t
RB B port Rise Time -   26 nS 

t
FB B port Fall Time -   32 nS 

tRA A port  Rise Time -   12 nS 

t
FA A port Fall Time -   40 nS 

tEN Enable Time -   120 nS 

t
DIS Disable Time -   300 nS 

t
PHL−A−B Propagation Delay -   10 nS 
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Symbol Parameter Test Conditions Min Typ Max Unit 

t
PLH−A−B (Driving A) -   14 nS 

t
PHL−B−A Propagation Delay 

(Driving B) 

-   25 nS 

t
PLH−B−A -   12 nS 

t
PPSKEW Part-to-Part Skew -   1 nS 

MDR Maximum Data Rate -   20 Mbps 

V
CCA

= 3.3V±0.3V, V
CCB = 1.8V±0.15V 

t
RB B port Rise Time -   6 nS 

t
FB B port Fall Time -   11 nS 

tRA A port  Rise Time -   6 nS 

tFA A port Fall Time -   7 nS 

tEN Enable Time -   120 nS 

t
DIS Disable Time -   200 nS 

tPHL−A−B Propagation Delay 
(Driving A) 

-   4 nS 

tPLH−A−B -   4 nS 

tPHL−B−A Propagation Delay 
(Driving B) 

-   5 nS 

tPLH−B−A -   5 nS 

tPPSKEW Part−to−Part Skew -   1 nS 

MDR Maximum Data Rate -   24 Mbps 

V
CCA

= 3.3V±0.3V, V
CCB = 2.5V±0.2V 

t
RB B port Rise Time -   6 nS 

t
FB B port Fall Time -   10 nS 

tRA A port  Rise Time -   6 nS 

tFA A port Fall Time -   7 nS 

tEN Enable Time -   120 nS 

t
DIS Disable Time -   200 nS 

tPHL−A−B Propagation Delay 
(Driving A) 

-   4 nS 

tPLH−A−B -   4 nS 

tPHL−B−A Propagation Delay 
(Driving B) 

-   4 nS 

tPLH−B−A -   4 nS 

tPPSKEW Part−to−Part Skew -   1 nS 

MDR Maximum Data Rate -   24 Mbps 

 

Timing Characteristics – Open Drain Driving Configuration  
(1.1≤ VCCA≤ VCCB ≤ 3.6V, TA = -40°C to 85°C) 
Symbol Parameter Test Conditions Min Typ Max Unit 

t
RB B port Rise Time - - - 300 nS 

t
FB B port Fall Time - - - 30 nS 

tRA A port  Rise Time - - - 300 nS 

t
FA A port Fall Time - - - 30 nS 

t
PHL−A−B Propagation Delay 

(Driving A) 

- - - 20 nS 

t
PLH−A−B - - - 260 nS 

t
PHL−B−A Propagation Delay 

(Driving B) 

- - - 20 nS 

t
PLH−B−A - - - 260 nS 

t
PPSKEW Part-to-Part Skew - - - 1 nS 

MDR Maximum Data Rate - 2 - - Mbps 
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Test Circuits 
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Functional Description 
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Application Information 

 
Level Translator Architecture 

 
 

Input Driver Requirements 
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Enable Input (EN) 

 

Power Supply Guidelines 

 

 

Part Marking 

ZB Package             L Package 

   
 

GA Package 
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Packaging Mechanical: 

14-TQFN (ZB) 
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14-TSSOP (L) 
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12-CSP (GA) 

 

Ordering Information 

Part Number Package Code Package Description 

PI4ULS3V204LEX L 14-Pin,173 mil Wide (TSSOP) 

PI4ULS3V204ZBEX ZB 14-Pin, 3.5x3.5 (TQFN) 

PI4ULS3V204GAEX GA 12-Pin, 1.37x1.87, Wafer Level (CSP) 

PI4ULS3V204ZBEX-13R ZB 14-Pin, 3.5x3.5 (TQFN), Pin 1 orientation is Top Left 

Notes: 

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.  
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and 

Lead-free.  

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and 
<1000ppm antimony compounds. 

4. E = Pb-free and Green 
5. X suffix = Tape/Reel 

6. For packaging detail, go to our website at: https://www.diodes.com/assets/MediaList-Attachments/Diodes-Package-Information.pdf 

 

 
 

https://www.diodes.com/quality/lead-free/

