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F75914 Datasheet Revision History

Version Date Revision History
V0.10 May, 2017 Preliminary version
V0.1 June, 2017 Made clarification and correction
V0.12 June, 2017 Made clarification and correction
V0.13 July, 2017 Modify Ordering Information

Please note that all data and specifications are subject to change without notice. All the trade marks of products and companies
mentioned in this data sheet belong to their respective owners.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these products can
reasonably be expected to result in personal injury. Customers using or selling these products for use in such applications do so at
their own risk and agree to fully indemnify Fintek for any damages resulting from such improper use or sales.
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1 General Description

The F75914 is a 4 bit bidirectional voltage level shifter with Enable (EN) input.

The L port is designed to track VCCL. VCCL accepts any supply voltage from 1.1 V to [VCCH - 0.7 V]. The H port is designed
to track VCCH.VCCH accept any supply voltage from 1.8V to 3.3V. This allows for universal low-voltage bidirectional translation
between any of the 1.2V, 1.5V, 1.8V and 2.5V voltage nodes. VCCH should exceed VCL over 0.7V.

The F75914 is designed that the EN input circuit is supplied by VCCL. When the Enable (EN) input is low, all outputs are
placed in the high-impedance state. To ensure the high-impedance state during power up or power down, EN should be tied
to GND through a pulldown resistor; the minimum value of the resistor is determined by the current-sourcing capability of the
driver.

2 Feature

4-Bit bidirectional level shifter
Voltage level shifting from L-Port (1.1V to VCCH -0.7V)
Voltage level shifting from H-Port (1.8V to 3.3V)

Max data rates

4 130 Mbps ( Vce(L) = 2.5V to Vec(H) = 3.3V)

High impedance bus pin when Power-off
® EN input circuit referenced to VCCL

B 12-DFN Green Package

3 Block Diagram

VCCL VCCH

Low Port —® High Port
ﬂ High Port

I

Low Port

EN

July, 2017
V0.13P



m Fintek

Feature Integration Technology Inc.

F75914
4 Pin Configuration
VCC(L) 1 12 VCCIH)
L1 2 11 H1
S F75914 102
L3 4 9 H3
L4 b B H4
EN B 7 GND
Pin Configuration of F75914
5 Pin Description
Pin Name Type Description
1 VCCL P Port L power supply
2 L1 Analog Input/output port L1 (lower voltage side)
3 L2 Analog Input/output port L2 (lower voltage side)
4 L3 Analog Input/output port L3 (lower voltage side)
5 L4 Analog Input/output port L4 (lower voltage side)
6 EN IN Enable input (active high). Referenced to VCCL
7 GND GND Ground
8 H4 Analog Input/output port 4. Referenced to Vcch. Internal pull high 1KQ*
9 H3 Analog Input/output port 3. Referenced to Vcch. Internal pull high 1KQ*
10 H2 Analog Input/output port 2. Referenced to Vcch. Internal pull high 1KQ*
11 H1 Analog Input/output port 1. Referenced to Vcch. Internal pull high 1KQ*
12 VCCH P Port H power supply
*: Pease note that internal pull high resistor will be a divider with external resistor.
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6 Principles and Operation

Power Up

During operation, ensure that VCCL < VCCH at all times. During power-up sequencing, VCCL = VCCH does not damage the device,
so any power supply can be ramped up first. The F75914 has circuitry that disables all output ports when either VCC is switched off
(VCCL/H=0V or VCCH/L=0V).

Enable and Disable

The F75914 has an EN input that is used to disable the device by setting EN = low, which places all I/Os in the high-impedance (Hi-Z)
state. The disable time (tdis) indicates the delay between when EN goes low and when the outputs actually get disabled (Hi-Z). The
enable time (ten) indicates the amount of time the user must allow for the one-shot circuitry to become operational after EN is taken
high.

Application and Notification on 1/0 Lines

The F75914 is designed to drive capacitive loads of up to 100 pF. The output drivers of the F75914 do not have low dc drive strength.
Pullup or pulldown resistors are not recommended to be connected externally to the data 1/0Os. For the same reason, the F75914
should not be used in applications such as I?C or 1-Wire where an open-drain driver is connected on bidirectional data 1/O.
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7 Electrical Characteristics
. . *
7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min Max Unit
VeeH Supply voltage port High side range -0.5 +3.6 \%
Vel Supply voltage port Low side range -0.5 +3.6 \%

Port low side, enable pin (EN) -0.5 +3.6 \Y,
Vio Input/output voltage range

Port high side -0.5 +5 \%
lo Continuous output current 16 mA
Tstg Storage temperature range -55 145 °C
Tamb Ambient temperature(Pesign Guarantee) Operating in the free air -40 85 °C

*Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied.

Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

7.2 Static Characteristics

Typical values with VCCL = 1.1V, VCCH = 3.3V, GND = 0V

Symbol Parameter Conditions Min Typ Max Unit
Vcen Supply voltage port High side 1.8 3.3 \%
VeoL Supply voltage port Low side 1.1 Veen—-0.7 \%

All port low side static High 0 mA
lceL Supply current port Low side
All port low side static Low 0 mA
lceH Supply current port High side All port High side static High 0.25 mA
Input and output of port Low side (L1:L4)

Symbol Parameter Conditions Min Typ Max Unit
ViH High-level input voltage Port Low side 0.7 VooL Veel \%
Vi Low-level input voltage Port Low side -0.5 +0.3 Veer \%
VoH High-level output voltage Port Low side; lon = -20 pA Vgcsz— \Y
VoL Low-level output voltage Port Low side; loL = 20 pA 0.25 \%
I Input leakage current Vi=Vcew) 1 uA
lou Output leakage current Vo= Vce) 1 uA
Cio Input/output capacitance 5 pF
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Input and output of port High side (H1:H4)

Symbol Parameter Conditions Min Typ Max Unit
ViH High-level input voltage Port High side 0.7 Veen Veen \%
Vi Low-level input voltage Port Low side -0.5 +0.3 Vcen Vv
VoH High-level output voltage Port High side lon = =20 pA VceL—0.4 \%
VoL Low-level output voltage Port High side loL = 20 pA 0.25 \%
liH Input leakage current Vi=VeeH) 1 uA
lon Output leakage current Vo= Vcen) 1 uA
Cio Input/output capacitance 5 pF

Enable

Symbol Parameter Conditions Min Typ Max Unit
Vi High-level input voltage 0.7 VooL Veen Vv
Vi Low-level input voltage -0.5 +0.3 Veer \%
liH High-level input current 1 uA
I Low-level input current 1 uA
Ci Input capacitance V|=3.6V or OV 4 pF

7.3 Timing Requirements
over recommended operating free-air temperature range, Vec) = 1.1V + 0.05V (unless otherwise noted)
Vcen) = 1.8V Vcen) = 2.5V Veen) = 3.3V Unit
Min Max | Min Max | Min Max
Data rate 80 80 80 | Mbps
tw Pulse duration Data inputs 12.5 12.5 12.5 ns
over recommended operating free-air temperature range, Vcc) = 1.8V + 0.1V (unless otherwise noted)
Vcen) = 2.5V Veen) = 3.3V .
Min Max | Min Max Unit
Data rate 120 110 | Mbps
tw Pulse duration Data inputs 8.3 9 ns
over recommended operating free-air temperature range, Vce) = 2.5V + 0.1V (unless otherwise noted)
Veen) = 3.3V .
Min Max Unit
Data rate 130 | Mbps
tw Pulse duration Data inputs 7.8 ns
tw
veci
npt vooiz voor2 o Vcci is the Vcc associated with the input port.
Figure. Voltage Waveforms Pulse Duration
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7.4 Dynamic Characteristics
over recommended operating free-air temperature range, Vccw) = 1.8V; Veen) = 3.3V (unless otherwise noted)
Symbol Parameter Conditions Min Typ Max Unit
tPLH Low to High propagation dela 0.9 1.65 25
: 91 PToPag - Y Port H to port LM ns
tPHL High to Low propagation delay 1.0 1.9 29
tPLH Low to High propagation dela 1.3 25 3.8
: 91 ProPag - Y Port L to port H(" ns
tPHL High to Low propagation delay 1.5 28 4.3
tTLH Low to High output transition time 1.0 1.9 29
Port L ns
tTHL High to Low output transition time 1.0 1.8 28
tTLH Low to High output transition time 0.9 1.7 26
Port HM ns
tTHL High to Low output transition time 0.9 1.7 2.6
ten Enable time EN high before enable 14 2.7 4.1 ns
condition
tais Disable time EN low after disable condition 1.4 2.7 41 ns
tsk(0) Channel-to-channel skew -0.8 0 0.8 ns
Max data rate 110 Mbps
Max clock rate 55() MHz
(1) Load capacitance = 20 pF.
(2) Duty rate = 50%
Vecei
Input % \Vccil2 \ \ccif2
tPLH‘%—% ————tpuL A. Vcci is the Vee associated with the input port.
Vo B. Vcco is the Vcc associated with the output port.
0.7x Vcco
Output ~ \Veco —4  N— VccolR
| 0.3x Vcco VoL
7 < tmH T Sty
Figure. Voltage Waveforms Propagation Delay times
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8 Ordering Information
Part Number Package Type
F75914V DFN-12

9 Top Marking Specification

DFN-12 18t Line: Device Name (914) + IC Version (X) where A means version A, B means

version B, ...
914X 2" | ine: Fintek Int y Code (XXXX)
"¢ Line: Fintek Internal Trace Code
o XXXX (O :Pin 1 Identifier
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10Tape and Reel Information
10.1Reel Dimensions
Access Hole at _
Slot Location
Full Radius
— — W2
S — = T
] o] l
et - 2l Arbor Hole -
B Diameter
— M— Wy
Tape Slot in Core
for Tape Start
T Width R R N wi
ape Wi (mm) (mm) (mm) (mm)
8 178+1.0/-1.0 20.2 62+0.5 8.4+0.2
10.2Tape Dimensions
p—— Ag
—
|
— I _ -
s I@ -®
i __f w
Htof--fodsi-
! d
| i |
I t - [
— P —a O cavty —% Ko
PKG Body i W P1 A0 BO KO
oVEE | om) | om) | om) | mm) | (mm)
DEN 2.5x2.5 mm?2 8 4.0 2.75 2.75 1.05
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10.3Tape and Reel Box Dimensions
.................... > w 4
by
A P —
Reel L w H
Diameter (mm) (mm) (mm)
178mm 185 185 78
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11Package Dimension
DFN-12 Package
JUUiguuy
1 |
. - - o
|
|
I | monnn
u b SEATING PLANE D2 C0.20%45
< ~u7 z 9
It's unnecessary to solder directly to the
Unit: mm PACKAGE TYPE thermal pad on the bottom of the IC.
PKG CODE DFN
SYMBOLS MIN. | MON. | MAX.
A 0.70 | 0.75 0.80 BAD SIZE D2 E2 LEAD FINISH| o ooe
Al 0.00 | 0.02 0.05 MIN. | NOM. | max. | miN. | Nom. | Max. [pure Tn| PPF
57491 ML| 1.95 | 2.00 ] 2.05 [ 1.25 [1.30 [1.35 | v X N,/A
A3 0.20 REF.
b 0.13 ‘ 0.18 ‘ 0.23
NOTES :
D 2.50 BSC 1. ALL DIMENSIONS ARE IN MILLIMETERS.
E 250 BSC 2. DIMENSION b APPLIES TO METALLIZED TERMINAL
AND IS MEASURED BETWEEN 0.15mm AND 0.30mm
e 0.40 BSC FROM THE TERMINAL TIP. IF THE TERMINAL HAS
0.30 | 0.35 0.40 THE OPTIONAL RADIUS ON THE OTHER END OF THE
" 0.20 TERMINAL, THE DIMENSION b SHOULD NOT BE
. - - MEASURED IN THAT RADIUS AREA.

3. BILATERAL COPLANARITY ZONE APPLIES TO THE
EXPOSED HEAT SINK SLUG AS WELL AS THE

TERMINALS.
m Feature Integration Technology Inc.
Headquarters Taipei Office
3F-7, No 36, Tai Yuan St., Bldg. K4, 7F, No.700, Chung Cheng Rd.,
Chupei City, Hsinchu, Taiwan 302, R.O.C. Chungho City, Taipei, Taiwan 235, R.O.C.
TEL : 886-3-5600168 TEL : 866-2-8227-8027
FAX : 886-3-5600166 FAX : 866-2-8227-8037

www: http://www.fintek.com.tw

Please note that all datasheet and specifications are subject to change without notice. All the trademarks of products
and companies mentioned in this datasheet belong to their respective owner
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12Typical Application Circuit

The F75914 can be used in level-translation applications between devices or systems operating at different supply voltages. See
below figure for a typical operating circuit using the F75914.

Feature Integration Technology Inc.

F75914

o0~ [WIN |-

VCCH
o

‘ C26

:_l:o.lu

u13
VCCL VCCH ii »
L1 H1 5 5(H1
L2 H2 5 5(H2
L3 H3 [ 5(H3
L4 H4 [ <K H4
EN GND

F75914

Figure. Typical operating circuit
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