ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



FAIRCHILD.

Is Now Part of

ON Semiconductor®

To learn more about ON Semiconductor, please visit our website at
www.onsemi.com

ON Semicond and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right
to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using ON
icond products, i with all laws, reg; and safety requil or standards, regardless of any support or applications information provided by ON . “Typical” p which may be provided in ON
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s
hnical experts. ON S or does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support systems or any FDA
Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON icond products for any such unintended
or unauthorized application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, d and exp andr ble attorney fees arising out
of, directly or indirectly, any claim of personal injury or death iated with such ded or ized use, even if such claim alleges that ON S or was garding the design or manufacture of the part. ON Semiconductor
is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.




FAIRCHILD.

FXLA0104

November 2013

Low-Voltage Dual-Supply 4-Bit Voltage Translator with
Configurable Voltage Supplies and Signal Levels,
3-State Outputs, and Auto Direction Sensing

Features

®  Bi-Directional Interface between Two Levels:
from1.1Vto 3.6V

"  Fully Configurable: Inputs and Outputs Track Vcc

" Non-Preferential Power-Up; Either Vcc May Be
Powered Up First

=  Qutputs Switch to 3-State if Either V¢ is at GND
= Power-Off Protection

®  Bus-Hold on Data Inputs Eliminates the Need for
Pull-Up Resistors; Do Not Use Pull-Up Resistors on
A or B Ports

= Control Input (OE) Referenced to Vcca Voltage

®  Available in the 12-Lead, 1.7 mm x 2.0 mm UMLP
Package

®=  Direction Control Not Necessary

" 100 Mbps Throughput when Translating Between
1.8Vand25V

®  ESD Protection Exceeds:

- 6 kV HBM (per JESD22-A114 & Mil Std 883
3015.7)

-2 kV CDM (per ESD STM 5.3)

Applications
"  Cell Phone, PDA, Digital Camera, Portable GPS

Description

The FXLAO104 is a configurable dual-voltage supply
translator for both uni-directional and bi-directional
voltage translation between two logic levels. The device
allows translation between voltages as high as 3.6 V to
as low as 1.1 V. The A port tracks the Vcca level and the
B port tracks the Vcce level. This allows for bi-directional
voltage translation over a variety of voltage levels:
1.2V,15V,18V,25V,and 3.3 V.

The device remains in three-state as long as either
Vce=0V, allowing either Vcc to be powered up first.
Internal power-down control circuits place the device in
3-state if either Vccis removed.

The OE input, when LOW, disables both the A and B
ports by placing them in a 3-state condition. The OE
input is supplied by Vcca.

The FXLA0104 supports bi-directional translation
without the need for a direction control pin. The two
ports of the device have auto-direction sense capability.
Either port may sense an input signal and transfer it as
an output signal to the other port.

Ordering Information

Operating )
Part Number | Temperature | Top Mark Package Packing
Method
Range
o 12-Lead, 1.7 mm x 2.0 mm Ultrathin Molded 5000 Units
FXLAOT04QFX -401085°C XU Leadless Package (UMLP) Tape and Reel
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Pin Definitions

Pin Configuration

OE
Voo 1 e ] Veos
AO[ 2| [ 10 |BO
INIEEE [ 9 |B1
A2[ 4] [s |B2
A3[ 5 | H [ 7 |B3

GND
Figure 1. Top Through View
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Pin # Name Description
1 Vcea A-Side Power Supply
2 A0 A-Side Inputs or 3-State Outputs
3 A1l A-Side Inputs or 3-State Outputs
4 A2 A-Side Inputs or 3-State Outputs
B A3 A-Side Inputs or 3-State Outputs
6 GND Ground
7 B3 B-Side Inputs or 3-State Outputs
8 B2 B-Side Inputs or 3-State Outputs
9 B1 B-Side Inputs or 3-State Outputs
10 BO B-Side Inputs or 3-State Outputs
11 Veces B-Side Power Supply
12 OE Output Enable Input

© 2011 Fairchild Semiconductor Corporation
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Functional Diagram

VCCB

OE

A0 - A3 ——¢

Function Table

Figure 2. Functional Diagram

s——— B0 -B3

Control

OE

Outputs
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LOW Logic Level

3-State

HIGH Logic Level

Normal Operation
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1. lo absolute maximum ratings must be observed.
2. All unused inputs and input/outputs must be held at Vcci or GND.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

-
X
>

Absolute Maximum Ratings =
-

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be g

operable above the recommended operating conditions and stressing the parts to these levels is not recommended.

In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability. |

The absolute maximum ratings are stress ratings only. g

Symbol Parameter Condition Min. Max. Unit §<
v Supply Volt hlect 05 46 v =
u oltage ~
« pply Yollag Voos 05 4.6 2
/O Ports A and B -0.5 4.6 ©
Vv DC Input Voltage \Y o
Control Input (OE) -0.5 4.6 g
Output 3-State -0.5 4.6 ('_D
Vo Output Voltage® Output Active (An) -0.5 Vcea +0.5 \Y _g
Output Active (Bn) -0.5 Vces +0.5 T
i DC Input Diode Current Vin<OV -50 mA ‘:
. Vo<0V -50 !w
lok DC Output Diode Current mA =
Vo>VCC +50 '-<"
low/loL DC Output Source/Sink Current -50 +50 mA o
lcc DC V¢ or Ground Current (per Supply Pin) +100 mA g
TsTa Storage Temperature Range -65 +150 °C @
Pp Power Dissipation 17 mWwW 5'
Human Body Model (per JESD22- 6 a
ESD Electrostatic Discharge A114 & Mil Std 883e 3015.7) - Ny
Capability Charged Device Model : o
(per ESD STM 5.3) =

Notes:

Symbol Parameter Condition Min. Max. Unit
Vee Power Supply Operating Vceca or Vocs 1.1 3.6 \Y
Ports A and B 0 3.6 \Y
Vin Input Voltage
Control Input (OE) 0 Veea \Y
Ta Operating Temperature, Free Air -40 +85 °C
dt/dv Minimum Input Edge Rate Vecap=1.1103.6 V 10 ns/V
Thermal Resistance: o
©ua Junction-to-Ambient 300 cw
Thermal Resistance: o
Ouc Junction-to-Case 165 Cw

© 2011 Fairchild Semiconductor Corporation
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Power-Up/Power-Down Sequence

FXL translators offer an advantage in that either Vcc
may be powered up first. This benefit derives from the
chip design. When either Vcc is at OV, outputs are in a
high-impedance state. The control input (OE) is
designed to track the Vcca supply.

The recommended power-up sequence is:

1. Apply power to the first Vcc.
2. Apply power to the second Vcc.
3. Drive the OE input HIGH to enable the device.

The recommended power-down sequence is:

1. Drive OE input LOW to disable the device.
2. Remove power from either Vcc.
3. Remove power from other Vcc.

Pull-Up/Pull-Down Resistors

Do not use pull-up or pull-down resistors. This device
has bus-hold circuits: pull-up or pull-down resistors are
not recommended because they interfere with the
output state. The current through these resistors may
exceed the hold drive, lnop)y and/or lopy bus-hold
currents, resulting in data transition and/or auto-
direction sensing failures. The bus-hold feature
eliminates the need for extra resistors.

© 2011 Fairchild Semiconductor Corporation
FXLA0104 - Rev. 1.0.1
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-
x
DC Electrical Characteristics >
Ta=-40 to 85°C =
=
Symbol Parameter Condition Veea (V) Vees (V) Min. |Typ.| Max. | Unit |
2.70 to 3.60 2.00 -
2.30 10 2.70 1.60 g
Vika odta Inputs Av | 1.65102.30 | 1.10103.60 | .65xVoon v é
1.40t0 1.65 .65xVeea =
High-Level Input 1.10to 1.40 .90xVcca t§
Voltage 2.70 to 3.60 2.00 o
23010270 | 1.60 S
ViHB Data Inputs B, 1.10t03.60 | 1.65t02.30 | .65xVces Vv ('_D
1.401t0 1.65 | .65xVces 5
1.10t0 1.40 | .90xVces :;
2.70 to 3.60 .80 IS
2.30 to0 2.70 70 w
ViLa gitrﬁ r'(;‘lpF‘,JitnS é”E 1.65t02.30 | 1.10t0 3.60 35xVeoa| V. ;<"
1.40t0 1.65 .35xVcea =
Low-Level Input 1.10 o 1.40 10xVoca -
Voltage 270 0 3.60 80 2
2.3010 2.70 70 o
Vie Data Inputs By 1.10t0 3.60 | 1.6510 2.30 .35xVeeg| V i
1.40t0 1.65 .35xVecs -
1.10 to 1.40 10xVces g
VoHa | High-Level Output | lon=-4 pA 1.10t03.60 | 1.10t03.60 | Vcca-.4 v
Vous | Voltage® lon=-4 PA 1.10t03.60 | 1.10t03.60 | Vcs - .4
Voa  |Low-Level Output | lot=4 pA 1.10t03.60 | 1.10 to 3.60 4 v
Vos | Voltage®™ lo=4 A 1.10103.60 | 1.10t0 3.60 4
Vin=0.8 V 3.00 3.00 75.0
Vin=2.0 V 3.00 3.00 -75.0
Vin=0.7 V 2.30 2.30 45.0
Vin=1.6 V 2.30 2.30 -45.0
Bus-Hold Input Vin=0.57 V 1.65 1.65 25.0
liHopy | Minimum Drive HA
Current Vin=1.07 V 1.65 1.65 -25.0
Vin=0.49 V 1.40 1.40 11.0
Vin=0.91V 1.40 1.40 -11.0
Vin=0.11V 1.10 1.10 4.0
Vin=0.99 V 1.10 1.10 -4.0
Note:
3. This is the output voltage for static conditions. Dynamic drive specifications are given in the Dynamic Output
Electrical Characteristics table.
Continued on following page...
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DC Electrical Characteristics (Continued)
Ta=-40 to 85°C.

4. An external drive must source at least the specified current to switch LOW-to-HIGH.
5. An external drive must source at least the specified current to switch HIGH-to-LOW.
6. Vcal is the Ve associated with the input side.
7. Reflects current per supply, Vcca or Vecs.

Symbol Parameter Condition Veea (V) Vees (V) Min. Max. | Unit
3.60 3.60 450.0
Bus-Hold Input 2.70 2.70 300.0
liopH) Overdri\(/‘tt)a High Data Inputs An, Bn 1.95 1.95 200.0 HA
Current 1.60 1.60 120.0
1.40 1.40 80.0
3.60 3.60 -450.0
Bus-Hold Input 2.70 2.70 -300.0
ooy |Overdrive Low Data Inputs An, By 1.95 1.95 -200.0 HA
Current®
1.60 1.60 -120.0
1.40 1.40 -80.0
Control Inputs OE,
f Input Leakage Current Vi=Voea of GND 1.10 to 3.60 3.60 +1.0 pHA
| Power_off Leakage An VO=O \Y to 3.6 \Y 0 3.60 +2.0 A
OFF | Current B Vo0 V10 3.6 V 3.60 0 o | M
An, Bn VO=O V or
3.6 V. OE=Vy. 3.60 3.60 5.0
AnVo=0Vor3.6V,
loz 3-State Output Leakage OE=Vcon 3.60 0 15.0 HA
BnVo=0Vor3.6V,
OE-3.6V 0 3.60 5.0
lecam _ Vi=Veei or GND; 10=0, | 4 1015 3,60 | 1.10 to 3.60 100 | pA
Qu1esce(g1t7)8upply OE=Vix
Current™ Vi=Vcei or GND; lo=0,
lcez OE-GND 1.1010 3.60 | 1.10 to 3.60 10.0 HA
V|=VCCB or GND; |o=0
B-to-A Direction; 0 1.10 to 3.60 -10.0
ICCA OE=V|H “A
_ Vi=Voea or GND: 1o=0 | 4 4445 360 0 10.0
Quiescent Supply A-to-B Direction
Current Vi=Vcea or GND; 10=0,
A-to-B Direction, 1.10 to 3.60 0 -10.0
ICCB OE=V|H “A
V|=VCCB or GND; |o=0
B-to-A Direction 0 1.10 t0 3.60 10.0
Notes:

© 2011 Fairchild Semiconductor Corporation
FXLA0104 - Rev. 1.0.1
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Dynamic Output Electrical Characteristic

A Port (A,)
Output Load: C =15 pF, R. > MQ (C,0=4 pF), Tx=-40 to 85°C

8. Dynamic output characteristics are guaranteed, but not tested.

9. See Figure 7.
10. See Figure 8.

VCCA=3-0 V VCCA=2-3 V VCCA=1 .65 V VCCA=1 4 V VCCA=1 A V
Symbol | Parameter to3.6V to2.7V to1.95V to1.6V to1.3V Unit
Typ. | Max. | Typ. | Max. | Typ. | Max | Typ. | Max. Typ.
QOutput Ri
tso | Timo A Por) 3.0 35 4.0 5.0 75 ns
Output Fall
tranl Time A 3.0 3.5 4.0 5.0 7.5 ns
Port!"”
Dynamic
Output
lonp Current -11.4 -7.5 -4.7 -3.2 -1.7 mA
High®
Dynamic
loLo 83:?6“& +11.4 475 +4.7 +3.2 17 mA
Low("?
B Port (B,)
Output Load: C =15 pF, R. > MQ (C0=5 pF), Ta=-40 to 85°C
VCCB=3'0 \' VCCB=2-3 \' VCCB=1 65 \' VCCB=1 4V VCCB=1 AV
Typ. | Max. | Typ. | Max. | Typ. | Max | Typ. | Max. Typ.
Qutput Ri
tse | Time B Port® 3.0 35 4.0 5.0 75 ns
Output Fall
trall Time B 3.0 3.5 4.0 5.0 7.5 ns
Port"?
Dynamic
Output
loHp Current -12.0 -7.9 -5.0 -3.4 -1.8 mA
High®
Dynamic
lotp 83:‘:;‘& +12.0 +7.9 +5.0 +3.4 1.8 mA
Low"®
Notes:

© 2011 Fairchild Semiconductor Corporation
FXLA0104 - Rev. 1.0.1 8
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AC Characteristics
Veea=3.0V 10 3.6 V, Tp=-40 to 85°C

VCCB=3'0 Vv VCCB=2-3 \' VCCB=1 .65 \' VCCB=1 4V VCCB=1 AV
Symbol | Parameter to3.6V to2.7V to195V to16V to13V Unit
Min. | Max. | Min. | Max. | Min. | Max | Min. | Max. Typ.
AtoB 0.2 4.0 0.3 4.2 0.5 5.4 0.6 6.8 6.9 ns
teLH,tPHL
Bto A 0.2 4.0 0.2 41 0.3 5.0 0.5 6.0 4.5 ns
tpzL,tpzH 8E :g g’ 1.7 1.7 1.7 1.7 1.7 us
A Port,
tscew | g port 05 05 05 1.0 1.0 ns
VCCA = 2.3 V to 2.7 V, TA='40 tO 8500
VCCB=3'0 V VCCB=2-3 V VCCB=1 .65 V VCCB=1 4 V VCCB=1 1 V
Min. | Max. | Min. | Max. | Min. | Max | Min. | Max. Typ.
AtoB 0.2 4.1 0.4 4.5 0.5 5.6 0.8 6.9 7.0 ns
teLH,tPHL
Bto A 0.3 4.2 0.4 4.5 0.5 5.5 0.5 6.5 4.8 ns
trzw ez 8E s 17 17 17 17 17 us
A Port,
tscew | g port 0.5 0.5 0.5 1.0 1.0 ns
Veea=1.65 V10 1.95V, Tp=-40 to 85°C
VCCB=3'0 \' VCCB=2-3 Vv VCCB=1 65 \' VCCB=1 4V VCCB=1 AV
Symbol | Parameter to3.6V to2.7V to1.95V to16V to13V Unit
Min. | Max. | Min. | Max. | Min. | Max | Min. | Max. Typ.
AtoB 0.3 5.0 0.5 5.5 0.8 6.7 0.9 7.5 7.5 ns
tpLH, tPHL
Bto A 0.5 5.4 0.5 5.6 0.8 6.7 1.0 7.0 5.4 ns
OE to A,
trzL,trzH OE to B 1.7 1.7 1.7 1.7 1.7 us
A Port,
tsew | g port!! 05 05 05 1.0 1.0 ns
Note:

11. Skew is the variation of propagation delay between output signals and applies only to output signals on the
same port (An or B,) and switching with the same polarity (LOW-to-HIGH or HIGH-to-LOW) (see Figure 10).
Skew is guaranteed, but not tested.

© 2011 Fairchild Semiconductor Corporation
FXLA0104 - Rev. 1.0.1
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AC Characteristics (Continued)
Veea=1.4V 10 1.6 V, Tp=-40 to 85°C

VCCB=3'0 Vv VCCB=2-3 \' VCCB=1 .65 \' VCCB=1 4V VCCB=1 AV
Symbol | Parameter to3.6V to2.7V to1.95V to16V to1.3V Unit
Min. | Max. | Min. | Max. | Min. | Max | Min. | Max. Typ.
AtoB 0.5 6.0 0.5 6.5 1.0 7.0 1.0 8.5 7.9 ns
teLr,tPHL
Bto A 0.6 6.8 0.8 6.9 0.9 7.5 1.0 8.5 6.1 ns
OE to A,
tpzL,tpzH OE to B 1.7 1.7 1.7 1.7 1.7 us
A Port,
tsew | Pg;tm) 1.0 1.0 1.0 1.0 1.0 ns
VCCA = 1.1 V to 1.3 V, TA='40 tO 8500
VCCB=3'0 V VCCB=2'3 V VCCB=1 65 V VCCB=1'4 V VCCB=1 1 V
Typ. Typ. Typ. Typ. Typ.
ol AtoB 4.6 4.8 54 6.2 9.2 ns
PP B o A 6.8 7.0 7.4 7.8 9.1 ns
tezL,tpzn |OE to A, OE to B 1.7 1.7 1.7 1.7 1.7 us
tskew | A Port, B Port!'? 1.0 1.0 1.0 1.0 1.0 ns
Note:

12. Skew is the variation of propagation delay between output signals and applies only to output signals on the
same port (A, or B,) and switching with the same polarity (LOW-to-HIGH or HIGH-to-LOW) (see Figure 10).
Skew is guaranteed, but not tested.

© 2011 Fairchild Semiconductor Corporation
FXLA0104 - Rev. 1.0.1
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Maximum Data Rate!'> ¥
Ta=-40 to 85°C

Veeg=3.0V Veeg=2.3V | Veeg=1.65V | Veep=1.4V | Veeg=1.1V to

Veea to3.6V to 2.7V to 1.95V to 1.6V 1.3V Unit

Min. Min. Min. Min. Typ.
Vcea=3.00 to 3.60 V 140 120 100 80 40 Mbps
Vcea=2.30t02.70 V 120 120 100 80 40 Mbps
Vcea=1.65101.95V 100 100 80 60 40 Mbps
Vcea=1.4010 1.60 V 80 80 60 60 40 Mbps

Veea=1.1010 1.30 V Typ- Typ- Typ- Typ- Typ-
40 40 40 40 40 Mbps

Notes:
13. Maximum data rate is guaranteed, but not tested.
14. Maximum data rate is specified in megabits per second (see Figure 9). It is equivalent to two times the
F-toggle frequency, specified in megahertz. For example, 100 Mbps is equivalent to 50MHz.

Capacitance

lojejsues) abejop ug-v Ailddng-jeng abeyop-mo1 — y0LOVIXS

.. TA=+25°C .
Symbol Parameter Conditions Typical Unit
CiN Input Capacitance Control Pin (OE) | Vcca=Vece=GND 3 pF
A 4
Cio Input/Output Capacitance Bn Veea=Veee=3.3 V, OE=GND - pF
n
Chpd Power Dissipation Capacitance Vcea=Vees=3.3 V, V=0V or V¢c, f=10 MHz 25 pF
© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
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I/O Architecture Benefit

The FXLAO104 I/O architecture benefits the end user,
beyond level translation, in the following three ways:

Auto Direction without an external direction pin.

Drive Capacitive Loads. Automatically shifts to a
higher current drive mode only during “Dynamic Mode”
or HL / LH transitions.

Lower Power Consumption. Automatically shifts to
low-power mode during “Static Mode” (no transitions),
lowering power consumption.

The FXLA0104 does not require a direction pin. Instead,
the I/O architecture detects input transitions on both
side and automatically transfers the data to the
corresponding output. For example, for a given channel,
if both A and B side are at a static LOW, the direction
has been established as A > B, and a LH transition
occurs on the B port; the FXLA0104 internal I/O
architecture automatically changes direction from A > B
toB > A.

During HL / LH transitions, or “Dynamic Mode,” a strong
output driver drives the output channel in parallel with a
weak output driver. After a typical delay of
approximately 10 ns — 50 ns, the strong driver is turned
off, leaving the weak driver enabled for holding the logic
state of the channel. This weak driver is called the “bus

” o«

hold.” “Static Mode” is when only the bus hold drives the
channel. The bus hold can be over ridden in the event of
a direction change. The strong driver allows the
FXLAO104 to quickly charge and discharge capacitive
transmission lines during dynamic mode. Static mode
conserves power, where Icc is typically < 5 pA.

Bus Hold Minimum Drive Current

Specifies the minimum amount of current the bus hold
driver can source/sink. The bus hold minimum drive
current (llhop) is Vcc dependent and guaranteed in the
DC Electrical tables. The intent is to maintain a valid
output state in a static mode, but that can be overridden
when an input data transition occurs.

Bus Hold Input Overdrive Drive Current

Specifies the minimum amount of current required (by
an external device) to overdrive the bus hold in the
event of a direction change. The bus hold overdrive
(llop, Hopr) is Vec dependent and guaranteed in the DC
Electrical tables.

Dynamic Output Current

The strength of the output driver during LH / HL
transitions is referenced on page 8, Dynamic Output
Electrical Characteristics, lonp, and loLp.

© 2011 Fairchild Semiconductor Corporation
FXLA0104 - Rev. 1.0.1
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] U
Test Diagrams >|5
Vce g
-t
TEST 0— g
SIGNAL o—] YT |
= C1 R1 r
o
Il 2
= = <
Figure 3. Test Circuit o
)
S
Table 1. AC Test Conditions o
Test Input Signal Output Enable Control i
tPLH, tPHL Data Pulses VCCA ":cn
trzL ov LOW to HIGH Switch g
tpzu Vel LOW to HIGH Switch <
b
o
-
Table2. AC Load <
o
Veeo C1 R1 §
1.2V+0.1V 15 pF 1 MQ S
1.5V+0.1V 15 pF 1 MQ =
o
1.8V+0.15V 15 pF 1 MQ a
25V+02V 15 pF 1 MQ g
33V+0.3V 15 pF 1 MQ o
DATA ) v Ve
mi
IN ( GND
tpxx — thX
DATA % Veco
ouT « mo
))
Figure 4. Waveform for Inverting and Non-Inverting Functions
Notes:

15. Input ts = tr = 2.0 ns, 10% to 90%.
16. Inputtr =t = 2.5 ns, 10% to 90%, at V, = 3.0 V to 3.6 V only.

© 2011 Fairchild Semiconductor Corporation
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Notes:
19. Input tr = t- = 2.0 ns, 10% to 90%.

Table 3. Test Measure Points

Figure 6. 3-State Output High Enable

20. Inputtr =t =2.5ns, 10% to 90%, at V, = 3.0 V 10 3.6 V only.

Vecea
Output Control Vi
(EN)
. GND
tpzL
Data
Out V
A VoL
Figure 5. 3-State Output Low Enable
Notes:
17. Input tgr = tr = 2.0 ns, 10% to 90%.
18. Inputtr =t = 2.5 ns, 10% to 90%, at V, = 3.0 V to 3.6 V only.
Veea
Output Control VL
(EN)
GND
tpzH v
VX OH
Data
Out

Symbol Voo
Vi@ Veal /2
VMO VCCO /2
Vx 0.9 x VCCo
Vy 0.1 x VCCo

Note:
21. Veei=Veea for control pin OE or Vwi(Vcca/2).
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Note:

trise VOoH

80% x Vcco

Vout

20% x Vcco
VoL

Time

AV, 20% — 80%) e V,
lorp = (CL +Cpy0) x —2YL = (Cp + Cyy0) ¥ ( )+ Veco
At trise

Figure 7. Active Output Rise Time and Dynamic Output Current High

VOH trall
B m—

80% x Vcco

Vour

20% x Vcco
\. VoL

Time

AVpyr (80% —20%) ® Voo

lop = (CL +Cy0) %
traLL

=(CL +Cyy0)

Figure 8. Active Output Fall Time and Dynamic Output Current Low

|«——tWy
((
Vce
)
DATA Veer2 Veer2
( GND
Maximum Data Rate, f = 1/twy
Figure 9. Maximum Data Rate
((
DATA Y )] v vego
OUTPUT mo mo
GND
tskew tskew
((
DATA Y ) Lo eeo
OUTPUT mo mo
GND

Figure 10. Output Skew Time

22. tskew = (tpHLmax - tpHLmin) or (tpLHmax - tpLHmin)
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