WINSDODURCE

ELECTRONICS

THE DATASHEET OF
FXGL2014MTCX

www.win-source.net e / SY 0086-755-83957316




ON Semiconductor

Is Now

onsemi

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

onsemi and ONSEMI and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or
subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of onsemi
product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any products or information herein, without
notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the information, product features, availability, functionality,
or suitability of its products for any particular purpose, nor does onsemi 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 onsemi products, including compliance with all laws,
regulations and safety requirements or standards, regardless of any support or applications information provided by onsemi. “Typical” parameters which may be provided in onsemi 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 technical experts. onsemi does not convey any license under any of its intellectual property rights nor the rights of others. onsemi 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 onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees,
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal Opportunity/Affirmative
Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner. Other names and brands may be claimed as the property of others.




FAIRCHILD.

Is Now Part of

ON Semiconductor®

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

Please note: As part of the Fairchild Semiconductor integration, some of the Fairchild orderable part numbers
will need to change in order to meet ON Semiconductor’s system requirements. Since the ON Semiconductor
product management systems do not have the ability to manage part nomenclature that utilizes an underscore
(L), the underscore (_) in the Fairchild part numbers will be changed to a dash (-). This document may contain
device numbers with an underscore (_). Please check the ON Semiconductor website to verify the updated
device numbers. The most current and up-to-date ordering information can be found at www.onsemi.com. Please
email any questions regarding the system integration to Fairchild_questions@onsemi.com.

ON Semiconductor 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
i products, includi pli with all laws, and safety requil or standards, regardless of any support or applications information provided by ON Semiconductor. “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
ical experts. ON Semiconductor 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 associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor was negligent regarding 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.




ON Semiconductor®

September 2018

FXGL2014 — 4-Channel LVTTL to GTL Transceiver

Features

®  Qperates as a 4-bit GTL-/GTL/GTL+ Sampling
receiver or as a LVTTL to GTL-/GTL/GTL+ Driver

® 3.0Vto 3.6 V Operation with 5V Tolerant LVTTL
Input

®  GTL Input and Output 3.6 V Tolerant
"  Vref Adjustable from 0.5 V to VCC/2
"  Partial Power-down Permitted

®  Under-Voltage Lockout (UVLO)

"  ESD Protection exceeds 2000 V HBM per JESD22-
A114 and 1000 V CDM per JESD22-CC101

®  Latch-up Protection Exceeds 500 mA per JESD78
®  Package Offered: TSSOP14
®  —40°C to 85°C Operating Temperature Range

Applications

= Server
" Base Station

" Wire-line Communication

Description

The FXGL2014 is a 4-channel translator to interface
between 3.3-V LVTTL chip set I/O and Xeon processor
GTL-/GTL/GTL+ I/O.

The FXGL2014 integrates ESD protection cells on all
terminals and is available in a TSSOP package (5.0 mm
x 4.4 mm). The device is characterized over free air
temperature range of —40°C to 85°C.

Ordering Information

Operating

Part Number Temperature Range

Package Packing Method

FXGL2014MTCX -40 to +85°C

5.0 mm x 4.4 mm, 0.65 mm Pitch, 14 Lead
TSSOP Package

Tape & Reel

© 2016 Semiconductor Components Industries, LLC
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Analog Symbols

FXGL2014
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Figure 1. Analog Symbols
Functional Description
INPUT INPUT/OUTPUT
DIR A (LVTTL) B (GTL)
High Voltage Input Bn = An
Low Voltage An =Bn Input
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Pin Configuration

Pin Descriptions

DR [L]O [14 Jvce
BO [2 [13] A0
B1 [3] [12] A1
VREF[ 4 |FXGL2014[ 2 ]GND
B2 [5] [10] A2
B3 [6] [ 9] A3
GND [7 ] [ 8 JGND

Figure 1. Pin Assignment (Top Through View)

Pin Name Pin # Description
A0 13
Al 12
~ o LVTTL Data Input / Output
A3 9
BO 2
B1 3
52 c GTL Data Input / Output
B3 6
DIR 1 Direction Control Input (LVTTL)
7
GND 8 Ground
11
VCC 14 Supply Voltage
VREF 4 GTL Reference Voltage
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Absolute Maximum Ratings

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

Symbol Parameter Min. Max. Unit
Vee Supply Voltage -0.5 4.6 \%
Ik Input Clamping Current, V<0 V -50 mA
Vorr Input Control Voltages DIR -0.5 6 \%
A Port -0.5 6.5
V, Input Voltage \%
B Port -0.5 4.6
lck Control Input Clamp Current, Vo <0V -50 mA
_ A Port -0.5 6.5
Vo Output Voltage in Off-State \
B Port -0.5 4.6
) . A Port 40
loL Current into any output in the Low State mA
B Port 80
lon Current into any output in the High State -40 mA
Tstg Storage Temperature Range -55 150 °C
v Human Body Model (HBM), JEDEC: JESD22-A114 All Pins 2 KV
= | charged Device Model, JEDEC: JESD22-C101 All Pins 1
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Recommended Operating Conditions

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

Symbol Parameter Min. Typ. Max. Unit
Vee Supply Voltage 3.0 3.3 3.6 \
GTL- 0.85 0.90 0.95
VT Termination Voltage GTL 1.14 1.20 1.26 \
GTL+ 1.35 1.50 1.65
Overall 0.5 2/3Vrr Vecel2
GTL- 0.50 0.60 0.63
VRrer Reference Voltage \%
GTL 0.76 0.80 0.84
GTL+ 0.87 1.00 1.10
A Port 0 33 5.5%
V, Input Voltage \%
B Port 0 V11 3.6
) A Port and DIR 2
Vi High-level Input Voltage \%
B Port Vger + 50 mV
A Port and DIR 0.8
Vi Low-level Input Voltage Vv
B Port Vger — 50 mV
A Port 20
lo Low-level Output Current mA
B Port 50
lon High-level Output current A Port -20 mA
Notes:
1. Over operating free-air temperature range (unless otherwise noted).
2. All unused control inputs of the device must be held at Vcc or GND to ensure proper device operation.
3. The V,(max) of LVTTL port is 3.6 V if configured as output (DIR=L).
Thermal Information
Thermal Metric Value Unit
Reua Junction-to-Ambient Thermal Resistance 116 oAV
Reucitop) Junction-to-Case (top) Thermal Resistance 17
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DC Electrical Characteristics
Specified at Ta = —40°C to 85°C (unless otherwise noted).

4. Guaranteed by characterization and / or design. Not production tested.

-40°C to 85°C
Symbol Parameter Conditions Unit
Min. |Typ.| Max.
Vou A Port Vec =3103.6 'V, lon =-100 pA Vee—0.2 v
Vee =3V, lon=-16 mA 2.0
A Port Vee=3V, lo. =8 mA 0.28 | 0.40
Vo A Port Vee=3V, lor =12 mA 0.42 | 0.60 v
A Port Vee =3V, loL =16 mA 0.55 | 0.80
B Port Vee=3V, lor =40 mA 0.23 | 0.40
Vee=3.6V, V=V +1
A Port Vee=3.6V,V,=0V +1 HA
I Vec=3.6V,V, =55V 5
B Port Vce =3.6V, V,=Vyror GND ol HA
Control Pin Vec=3.6V,V,=VccoroV +1 HA
gcl):rlt:-State Output Current on A Vee =0V, Vio=0103.6 V 110
Lot gcl):rlt:-State Output Current on A Vee =0V, Vio=3.6 10 5.5V +100 LA
gcl):rlt:-State Output Current on B Vee=0V, Vio =010 3.6 V 110
- A Port ?(/ch 5 3.6V, V| =Vccor GND, s 10 mA
B Port ?gci E) 3.6V, V=Vt or GND, s 1o mA
Alcc A Port or Control Input Vec=3.6V,V,=Vcc-06V 500 HA
Vovo™ _l#r?:ieesrr;zr)(;tage Lockout Vee=0103V 15 v
c® Input Capacitance of Control Pin |Vcc=3t03.6V,V,=3.0Vor0V 2.0 pF
CIO(4) A Port Vec=3t036V,Vo=3.0VoroV 4.0 oF
B Port Vee=3t03.6V,Vo=VirorOoV 5.46
Note:
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AC Electrical Characteristics
Over-operating range, Ta = —-40°C to 85°C, Vcc =3.0t0 3.6 V, GND =0 V for GTL.

GTL- GTL GTL+
Vee =33V Vee =33V
Ve =33V£03V S03V S03V
Symbol Parameter Veer = 0.6 V Veer = 0.8 V Veee= 1V Unit
VTT:0-9V VTT: 1.2V VTT: 15V
Min. | Typ.| Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
Low to High
teLH Propagation 2.8 5.0 2.8 5.0 2.8 5.0
Delay®
- An to Bn ns
High to Low
trHL Propagation 3.3 7.0 3.4 7.0 34 7.0
Delay®
Low to High
tpLH Propagation 5.3 8.0 5.2 8.0 51 | 8.0
Delay®
- Bn to An ns
High to Low
trHL Propagation 5.2 8.0 4.9 7.0 4.7 7.0
Delay®

Note:
5. Guaranteed by characterization and / or design. Not production tested.
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Typical characteristics
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Figure 2. GTL Vth+ and Vth- vs. VREF (-40°C)
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Figure 3. GTL Vth+ and Vth- vs. VREF (25°C)
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GTL Vth+ and Vth- vs. VREF (85°C)
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Test Information

Vi

Pulse generator

Figure 5.

Pulse generator

R. — Load resistor.

Figure 6.

Vcc
Vo
Bn DUT An
RL % — C
5000 50 pF
| 1 1
Load Circuit for A Port
\Vans
Vcc
—|_ % Rpu
250
Vo
An DUT Bn
—_— C.
30 pF

Load Circuit for B Port

C. — Load capacitance; includes jig and probe capacitance.

Rt - Termination resistance; should be equal to output impedance of pulse generators.
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Waveforms
Vm =15V atVeec 23.0V; Vy=Vcee at Vee 2.7 V for A ports and control pins.
Vwm = Vger for B ports.

[ tp |
lat -
< gl
' [
' [
' |
Vm Vm
Vm = 1.5V for A port and VRrer for B port
Pulse duration
3V
Input I1.5V 1.5V
| |
|
| ! ov
|
| |
tpLH H—— ! ! trHL VT
|
|
|
| |
Output VREF \ VReF
""""""" Vou
A port to B port
Propagation delay times
\aus
Input | Vrer VRer
! l
I ! ov
| |
| |
. | .
trLH :<—>: —— tPHL Vou
| |
! :
Output 15V ' 1.5V
"""""" VoL

B port to A port
Propagation delay times
Figure 7.  Voltage Waveforms

A. All control inputs are LVTTL levels.
B. C. includes probe and jig capacitance.

25ns,t1<2.5ns.
D. The outputs are measured one at a time, with one transition per measurement.

3.0V

ov

C. All input pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <
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Application Information

Application Overview

The FXGL2014 is a 4-channel translating transceiver
designed for 3.3-V LVTTL system interface with a GTL—
/IGTL/GTL+ bus, where GTL-/GTL/GTL+ refers to the
reference voltage of the GTL bus and the input/output
voltage thresholds associated with it.

The direction pin allows the part to function as either a
GTL-to-LVTTL sampling receiver or as a LVTTL-to-GTL
interface.

The FXGL2014 performs translation in two directions.
One direction is GTL-/GTL/GTL+ to LVTTL when DIR is
tied to GND. With appropriate Vrer set up, the GTL
input can be compliant with GTL-/GTL/GTL+. Another
direction is LVTTL to GTL-/GTL/GTL+ when DIR is tied
to VCC. 3.6 V tolerance on the GTL output allows the
GTL outputs to pull up to any voltage level under 3.6 V.

Feature Description
5V Tolerance on LVTTL Input
The FXGL2014 LVTTL inputs (only) are tolerant up to

5.5V and allow direct access to TTL or 5V CMOS
inputs. The LVTTL outputs are not 5.5 V tolerant.

3.6 V Tolerance on GTL Input / Output

The FXGL2014 GTL inputs and outputs operate up to
3.6 V, allowing the device to be used in higher voltage
open-drain output applications.

Ultra-Low Vregr and High Bandwidth

FXGL2014’s Vgee tracks down to 0.5V for low voltage
CPUs with excellent propagation delay performance.
This feature allows the FXGL2014 to support high data
rates with the GTL- bus.

Under-Voltage Lockout (UVLO)

Under-voltage lockout circuit is integrated internal. This
feature makes sure the data transferred effectively when
power unstable.

Typical Application
GTL-/GTL/GTL+to LVTTL

Select appropriate Vr1r/Vrer based upon GTL-—
/IGTL/GTL+. The parameters in Recommended
Operating Conditions are compliant to the GTL
specification.

The FXGL2014 requires industrial standard LVTTL and
GTL inputs. The design example in the Application
Information shows standard voltage level and typical
resistor values.

FXGL2014

DIR vee [32
BO A0 [EF—i|
B1 AL EE——] o
VREF  GND [T

—"—1 B2 A2 [
—"T—1 B3 A3 [

[GND GND| 8

chipset

)

3
AR
W

V

Ry

&

.||—

Figure 8. Application Diagram for GTL to LVTTL
Table 1. Application Table for GTL to LVTTL
Port B to Port A
GTL to LVTTL
VCC 3.3V
VREF 2*VTT/3
VTT 1.0V
DIR GND
RT 75 Q
R1 499 Q
R2 100 Q

LVTTL to GTL-/GTL/GTL+

Because GTL is an open-drain interface, the selection of
the pull-up resistor depends on the application
requirement (for example, data rate) and PCB trace
capacitance.

The FXGL2014 requires industrial standard LVTTL and
GTL inputs. The design example in the Application
Information section show standard voltage level and
typical resistor values.

Vce

T
FXGL2014

GTL LVTTL
L{DIR vee 1@

-t 2] B0 A0 [ Jt———

= e

chipset - 1] Bl AL 12 FPGA

T|VREF  GND[IL
[— 1 5] B2 A2 |10
- AN 6183 A3 [ 9
7|GND GND[E

A
VW
i

Y
oy
AN
VW
AAA
VW

\%as
Figure 9. Application Diagram for LVTTL to GTL
Table 2. Application Table for LVTTL to GTL
Port Ato Port B
LVTTL to GTL
Vee 3.3V
VRer GND
Vrr 10V
DIR GND
Rt 75 Q
R1 Not Available
R> Not Available
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