UNISONIC TECHNOLOGIES CO., LTD

U74GTL2014

CMOS IC

4-CHANNEL LVTTL TO GTL
TRANSCEIVER

B DESCRIPTION

The U74GTL2014 is a 4-channel translator to interface between
3.3-V LV11L chip set I/O and Xeon processor GTL—/ GTL / GTL+ I/O.

TSSOP-14
B FEATURES
* Operates as a GTL-/ GTL / GTL+ to LVrrL or LVT1L to GTL-/ GTL
/ GTL+ Translator
* The LVTTL Inputs are Tolerant up to 5.5V Allowing Direct Access
to TTL or 5V CMOS
* The GTL Input/Output Operate up to 3.6V, Allowing the Device to
be Used in High Voltage Open-Drain Applications
* Vrer Goes Down to 0.5V for Low Voltage CPU Usage
* Partial Power-Down Permitted
B ORDERING INFORMATION
Ordering Number ,
Lead Free Halogen Free Package Packing
U74GTL2014L-P14-R U74GTL2014G-P14-R TSSOP-14 Tape Reel
U74GTL2014G-P14-R
L (1)Packing Type (1) R: Tape Reel
(2)Package Type (2) P14: TSSOP-14
(3)Green Package (3) G: Halogen Free and Lead Free, L: Lead Free
| MARKING
14| 13| (12| (11| |10 8
l_”—l.l_l_l [ ] [o] [e] » Date Code
B?EGTL%EEE L: Lead Free
. I:I_Ifl_: CLE:tHglt()jgen Free
EREHEED .
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U74GTL2014 CMOS IC
m  PIN CONFIGURATION
DR I[1]O 14 | Vee
BO 2 13] A0
B1 |3 12| A1
Vere | 4 11] GND
B2 | 5 10 | A2
B3 | 6 9 | A3
GND [7 | | 8 | GND
B PIN DESCRIPTION
PIN NO. PIN NAME DESCRIPTION
1 DIR Direction control input (LVTTL)
2 BO
3 B1 " .
5 B2 TL data input/output
6 B3
7,8, 11 GND Ground
9 A3
10 A2 A .
12 A LVTTL data input/output
13 A0
14 Vee Supply voltage
B BLOCK DIAGRAM
ko3
B0 — + | A0
F—?-Q
B1 . %Em
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B2 . J‘ ‘ A2
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I
B3 gs| | A3
VRer DI
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U74GTL2014 CMOS IC
B ABSOLUTE MAXIMUM RATINGS (Ta=-40~+85°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS RATINGS UNIT
Supply Voltage Vce -0.5~4.6 V
A port -0.5~7.0 \Y
Input Voltage VN B port 05-46 v
A port -0.5~7.0 \Y
Output Voltage Vour B port 05-46 v
Input Control Voltages SEL VseL 05~6.0 Vv
(Note 2)
Input Clamp Current lik Vin < OV -50 mA
Output Clamp Current lok Vout < OV -50 mA
Current Into Any Output In The | A port 40 mA
Low State o B port 80 mA
Current Into Any Output In The
High State lon 40 mA
Junction Temperature Ty +150 °C
Storage Temperature Range Tstc -55 ~ +150 °C

Notes: 1. Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.
2. Viand Vo are used to denote specific conditions for Vio.

B RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN TYP MAX UNIT
Supply Voltage Vce 3.0 3.3 3.6 \Y
A port 0 3.3 5.5 (Note 2) \
Input Voltage B port Vin 0 iy 36 v
GTL- 0.85 0.9 0.95 \Y
ITermination Voltage GTL V7 1.14 1.2 1.26 \Y
GTL+ 1.35 1.5 1.65 \Y
Overall 0.5 2/3 Vit Vce /2 \Y
GTL- 0.5 0.6 0.63 \Y
Reference Voltage GTL VRer 0.76 08 0.84 v
GTL+ 0.87 1.0 1.1 \Y
Operating Temperature Ta -40 +85 °C

Notes: 1. All unused control inputs of the device must be held at Vcc or GND to ensure proper device operation.

2. The Vimax,) of LV11L port is 3.6V if configured as output (DIR=L).
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U74GTL2014 CMOS IC
u ELECTRICAL CHARACTERISTICS (Ta=-40°C~+85°C, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
High-Level Input A port 2 v
Voltage B port Vi Viert Vv

9 P 50mV
A port 0.8 V
Low-Lever Output 2
Voltage B port Vi Vier- \Y
50mV
High-Level Input A port lon 20 mA
Current
Low-Level Input A port | 20 mA
Current B port o 50 mA
Vce
igh- Vce=3~3.6V, lon=-1 A \%
\I—/Igtr;] Leevel Output A port Vor cc=3~3.6V, lon=-100p 02
9 Vce=3V, lon=-16mA 2 v
Vce=3V, lon=8mA 0.28 | 04 V
\L/C;‘I"t’:zve' Output A port Vou  |Vec=3V, low=16mA 055 | 08 | V
9 B port Vee=3V, lor=40mA 023 | 04 | V
\Vce=3.6V, Vin=Vcce 1 pA
A port Vee=3.6V, Vin=0V +1 pA
Input Leakage Current leaky  [Vec=3.6V, Vin=5.5V 5 pA
B port Vce=3.6V, Vin=Vrr or GND +1 pA
Control Pin Vce=3.6V, Vin=Vce or OV +1 MA
Vce=0V, Vio=0~3.6V +10 MA
Cou'?r:;:ate output A port lorr Mcc=0V, Vio=3.6~5.5V £100 | pA
B port Vcc=0V, Vio=0~3.6V +10 | pA
Quiescent Supply A port | Vec=3.6V, Vin=Vcc or GND, lout=0 3 10 mA
Current B port °© Mcc=3.6V, Vin=Vir or GND, lout=0 3 10 ] ma
Additional Quiescent Supply Alcc  Mco=3.6V, Vin= Vec-0.6V 500 | pA
Current Per Input Pin
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U74GTL2014 CMOS IC
B DYNAMIC CHARACTERISTICS
(Vcc=1.65 to 4.6V, GND=0V for GTL Ta=-40~+85°C, Ta=-40°C~+85°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | Max | uNIT
=3.3V%0.
Low to High L x;;joi\s/v,ovi\rio.gv 5 / ns
romitt (. |OTE Ot \eercd 8. Vere1 2V 5 | 7 | s
Output (B =
R Vecem1 OV, V=15V s |7 |
High to Low GTL- xs:jc')?g/\io\'/i\::o.gv Sl e
romut (s ST R Vi VA 6 | 8 | s
Output (B =
. GTL+ xipjfg/\io\./i\::msv 6 | 8 | s
Low to High GTL- x(;z:d?e\s/\io\'/iio.gv 83 | 10 | ns
rom ot Gy [T Ot mercd 8. Vere1 2V 82 | 10 | ns
An =
R Veeroh OV, V1.5V o1 | 10 | s
High to Low GTL- x;;::jfe\s/\io\'/i\rio.gv 92 | 1| ns
st S SO I Vo o oo 105 |
Output (A =
utput (An) GTL+ xz:f(\)/\io\'/i\:ﬂ.sv 87 | 105 | ns
B  OPERATING CHARACTERISTIC
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Input Capacitance Cin Vin=3V or OV 2.5 3.0 pF
e e
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U74GTL2014

CMOS IC
| TEST CIRCUIT AND WAVEFORMS
(V1r=1.2V, VRrer=0.8V for GTL and V17t=1.5V, Vrer=1V For GTL+.)
VTT
From Output 25Q
Under Test From Output Test
Under Test Point
C=30pF

C.=50pF 500Q
(see Note 2) T

LOAD CIRCUIT FOR A OUTPUTS

Input 3V

; < 1.5V
(see Note 3) / 1.5V N oV
teLn *‘—“ e o
Vrr
Output 7 VRer < VRer
— VoL

VOLTAGE WAVEFORM 1
PROPAGATION DELAY TIMES
(A Port to B Port) (NOTE 1)

\%
Input TT

“V K Vrer
(see Note 3) J REF i ov

toiy ——» —e—>— tpL

Vir
Output 7~ Vrer R Vrer
Vou
VOLTAGE WAVEFORM 3

PROPAGATION DELAY TIMES
(B Port to B Port) (NOTE 1)

/7 Vrr
Vrer V

REF
ov

Input :
(see Note 3)

tzi—» € > €tz

7/— Vee
[ \o+0.3V
¢ Vou v

oL

Output |

S1 at S2x Ve }i 15V

VOLTAGE WAVEFORM 5
PROPAGATION DELAY TIMES
(B Port to A (I/0) Port) (NOTE 1)

Notes: 1. All control inputs are LVrTL levels.
2. CLincludes probe and jig capacitance.

(see Note 2) T

LOAD CIRCUIT FOR B OUTPUTS

Input /N v Vit
see Note 3 "~ VREF K VReF
( ) j oV
tpLH ‘iﬂ—% 4‘34—5* tPHL
owpt  Jrev rsv
P o 2y
oL

VOLTAGE WAVEFORM 2
PROPAGATION DELAY TIMES
(B Port to A Port) (NOTE 1)

Input Y 3V
see Note 3 £1.5V K1
( ) j \ oV

J < » < »
tPLH i 1 ] tpHL

Vrr

Output # 15V < 1.5V

VOLTAGE WAVEFORM 4
PROPAGATION DELAY TIMES
(ENn to A Port) (NOTE 1)

3v
Input Y15V A5V

(see Note 3)
‘ ov

VoL

tPZL4h§ s w; F tpz
Output o t

| i Vi
StatS2xVee N 4sy /N0, +0.3V -
! — VoL

VOLTAGE WAVEFORM 6
ENABLE AND DISABLETIMES
(EN2 to A (I/O) Port) (NOTE 1)

3. Allinput pulses are supplied by generators having the following characteristics: Prr < 10MHz, Z0=50Q,

tr< 2.5ns, tr < 2.5ns.

4. The outputs are measured one at a time, with one transition per measurement.
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U74GTL2014 CMOS IC

B APPLICATION AND IMPLEMENTATION

Application Information
U74GTL2014 is the voltage translator for GTL— /GTL / GTL+ to LVt or LV11L to GTL—/ GTL / GTL+. Please find
the reference schematic and recommend value for passive component in the Typical Application.

®  TYPICAL APPLICATION

1. GTL-/GTL/ GTL+ to LV7rL:
Select appropriate V17 / Vrer based upon GTL—/ GTL / GTL+. The parameters in Recommended Operating
Conditions are compliant to the GTL specification.

3.3V
GTL 1] DIR Vee LVTTL
» 2] B0 Ao|[13] >
» 3] B1 At]12] >
Chipset 4‘@ Veer U74GTL2014  GND FPGA
» 5| B2 A2[10] >
» 6] B3 A3[9] >
7| oND GND[ 8}
§ § R2 Port_B to Port_A
§ - GTL to LVTTL
V,
R1 cc 3.3V
VRer 2xV1/3
Vot Vrr 1.0V
DIR GND
R 75Q
R1 49.90
R2 100Q

Application Diagram for GTL to LVrt_

1.1 Detailed Design Procedure

To begin the design process, determine the following:
1. Select direction base upon application (GTL—/ GTL / GTL+ to LVt or LVr7L to GTL—/ GTL / GTL+).
2. Set up appropriate DIR pin and VRrer / V7T.
3. Choose correct pullup resistor value base upon data rate and driving current requirement
(for LVtTL to GTL—/ GTL / GTL+).

1.2 Application Curve

Output (V)

Input (V)

Ampiitude (V)

GTL-to-LVrri, Vrer=1V, Vin=1.5V, 100MHz
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U74GTL2014

CMOS IC

B TYPICAL APPLICATION (Cont.)

LVrr/TTL to GTL-/GTL / GTL+:

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

GTL

Chipset

§§§£

21 Detailed Design Procedure

Application Diagram for LV11 to GTL

AO[13¢—

FPGA

33\
DIR Vee

2| Bo

3] B1 A1

Veee  U74GTL2014  GND

5] B2 A2[10}«
6] B3 A3[9]«
GND GND[8 ]

To begin the design process, determine the following:
1. Select direction based upon application (GTL—/ GTL / GTL+ to LVt or LVtrL to GTL—/ GTL / GTL+).

2. Set up appropriate DIR pin and VRrer / V7T.
3. Choose correct pullup resistor value base upon data rate and driving current requirement

(for LVrL to GTL—/ GTL / GTL#).

2.2 Application Curve

Port_A to Port_B

LVTTL to GTL
Vee 3.3V
Vrer GND
Vrr 1.0V
DIR 3.3V
R 75Q
R1 Not Avaliable
R2 Not Avaliable

Ampiitude (V)

Input (V)

Output (V)

LVrr-to-GTL, Vrer=1V, V1=1.5V, 10MHz

UNISONIC TECHNOLOGIES CO., LTD
www.unisonic.com.tw

8 of 9
QW-R502-D278.A



U74GTL2014

CMOS IC

B  TYPICAL CHARACTERISTICS

GTL VTH+ and VTH_ VS. VREF (25°C)

1.2
1.1 /
1 /
v 09 Vrer 7 Ve
£
£ |
N 0.8
z
> 07
0.6
0.5
04
04 05 06 0.7 08 09 1 11 12
Voltage Reference, Vger (V)
GTL VTH+ and VTH_ VS. VREF (12500)
1.2
1.1 /
1 7
= 09 ‘ e
T ) 7\
2'_ / VRrer
+ 0.8 /r
£
= 07 /
0.6 /,
0.5 4
0.4
04 05 06 07 08 09 1 11 12

Voltage Reference, Vger (V)

Vrut [ Vop-

1.2
1.1

1
0.9
0.8
0.7
0.6
0.5

0.4

GTL VTH+ and VTH_ VS. VREF (-40°C)

V"]

—Vrer

04 05 06 07 08 09 1 11 12

Voltage Reference, Vrer (V)

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all UTC products described or contained herein.
UTC products are not designed for use in life support appliances, devices or systems where malfunction
of these products can be reasonably expected to result in personal injury. Reproduction in whole or in
part is prohibited without the prior written consent of the copyright owner. UTC reserves the right to
make changes to information published in this document, including without limitation specifications and
product descriptions, at any time and without notice. This document supersedes and replaces all
information supplied prior to the publication hereof.

UNISONIC TECHNOLOGIES CO., LTD
www.unisonic.com.tw

9 of 9
QW-R502-D278.A



