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Quad GTL—-/GTL/GTL+ to LVTTL/TTL GTL2005

bidirectional non-latched translator
|

FEATURES PIN CONFIGURATION
® Operates as a quad GTL-/GTL/GTL+ sampling receiver or as a

LVTTL/TTL to GTL-/GTL/GTL+ driver NS

DIR[1] [14] Ve

® Quad bidirectional bus interface

Q Ao0[2] 13 B0
® 3.0 Vto 3.6 V operation with 5 V tolerant LVTTL 1/0O

A1[3] [12] B1

. 1 ) ) .

Live insertion/extraction permitted Veer 4] 1) oo
® |atch-up protection exceeds 500 mA per JESD78 2[5 10 &2
® ESD protection exceeds 2000 V HBM per JESD22-A114 A3[6] 9] B3

200 V mm per JESD22-A115, and 1000 V CDM per

JESD22-CC101 oo [7] 8] eno
® Package offered: TSSOP14 SW02239

Figure 1. TSSOP14 pin configuration

DESCRIPTION
The GTL2005 is a quad translating transceiver designed for 3.3 V
system interface with a GTL-/GTL/GTL* bus. PIN DESCRIPTION
The direction pin allows the part to function as either a GTL to TTL PIN NUMBER | SYMBOL NAME AND FUNCTION
sampling receiver or as a TTL to GTL interface. 1 DIR Direction control input
The GTL2005 LVTTL interface is tolerant up to 5.5 V allowing direct 2,3,5,6 AO — A3 Data inputs/outputs (A side, GTL)

access to TTL on 5V CMOS outputs. - -
13,12, 10,9 BO - B3 Data inputs/outputs (B side, TTL)

4 VREE GTL reference voltage
7,8, 11 GND Ground (0 V)
14 Vee Positive supply voltage
QUICK REFERENCE DATA
TYPICAL
SYMBOL PARAMETER C-:I—OND_IT2|5OL\ICS UNIT
amb ~ Bto A AtoB
tpLH Propagation delay _ . _ 21 4.1
tpHL Anto Bn or Bnto An CL=50pF Vec =33V 1.9 4.3 ns
CiN Input capacitance DIR V=0V orVcc 3.0 3.0 pF
Cio I/0 pin capacitance Outputs disabled; Vo =0Vor3.0V 7.8 4.5 pF
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE TOPSIDE MARK DWG NUMBER
14-Pin Plastic TSSOP —40 °Cto +85 °C GTL2005PW GTL2005 SOT402-1

Standard packing quantities and other packaging data is available at www.philipslogic.com/packaging.
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Quad GTL-/GTL/GTL+ to LVTTL/TTL

bidirectional non-latched translator

GTL2005

LOGIC SYMBOL

FUNCTION TABLE

INPUT INPUT/OUTPUT
GTL2005 DIR B A
E H Inputs Bn = An
~ L An =Bn Inputs
A0 |+ N H = HIGH voltage level
‘|7 If BO L = LOW voltage level
L
~
Al h
"I > B1
o]
9
~
A2 h
"I > B2
o]
lai
~N
A3 B
_I > B3
o]
lai
VRer DIR
SW02240
Figure 2. Logic symbol
ABSOLUTE MAXIMUM RATINGS 1
In accordance with the Absolute Maximum System (IEC 134); voltages are referenced to GND (ground =0 V).
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vce DC supply voltage -0.5t0 +4.6 \
lik DC input diode current V<0V -50 mA
) . A port -0.5t0 +7.0 \%
\2 DC input voltage3
B port -0.5t0 +4.6 \%
lok DC output diode current Vo<0V -50 mA
i Output in Off or HIGH state; A port -0.5t0 +7.0 \%
Vo DC output voltage3 -
Output in Off or HIGH state; B port -0.5t0 +4.6 \%
. . A port 128 mA
loL Current into any output in the LOW state
B port 80 mA
loH Current into any output in the HIGH state A port —64 mA
Tstg Storage temperature range —60 to +150 °C
NOTES:

1.

2004 May 10

Stresses beyond those listed 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.
The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150 °C.
The input and output negative voltage ratings may be exceeded if the input and output clamp current ratings are observed.
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Quad GTL-/GTL/GTL+ to LVTTL/TTL

bidirectional non-latched translator
RECOMMENDED OPERATING CONDITIONS?
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee Supply voltage 3.0 3.3 3.6 \
GTL- 0.85 0.9 0.95
V11 Termination voltage GTL 1.14 1.2 1.26 \Y
GTL+ 1.35 1.5 1.65
Overall 3 0.5 2/3VrT 1.8
v Supol | GTL- 0.5 0.6 0.63 v
u voltage
REF PRIy votiag GTL 0.76 0.8 0.84
GTL+ 0.87 1.0 1.10
A port 0 V 3.6
\ Input voltage P i \Y,
Except A port 0 3.3 5.5
) A port Note 2 - -
ViH HIGH-level input voltage \Y,
Except A port 2 - -
) A port - - Note 2
VL LOW-level input voltage \%
Except A port — - 0.8
loH HIGH-level output current B port - - -12 mA
A port — - 40 mA
loL LOW-level output current
B port - - 12 mA
Tamb Operating free-air temperature range -40 - 85 °C
NOTES:

1. Unused control inputs must be held HIGH or LOW to prevent them from floating.

2. Nominally + 50 mV around Vrgr. See Figures 3, 4, and 5 for actual performance versus Vggr, Ve, and Temperature.

3. Vger is normally 2/3V1T, but based upon application and noise margin requiremnts can be set anywhere within this range and does not need
to follow GTL-/GTL/GTL+ specification.
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Performance curves
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Figure 3. GTLV 1+ and Vyy_versus V grgg at Tamp = —40 °C
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Figure 4. GTL V ty+ and Vy_versus V gegg at Tamp = +25 °C
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Figure 5. GTLV 1+ and Vyy_versus V grgg at Tamp = +85 °C
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Quad GTL-/GTL/GTL+ to LVTTL/TTL

bidirectional non-latched translator GTL2005
DC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS —-40 °Cto +85 °C UNIT
MIN TYP? MAX
Vo B port Vee =3.0 V10 3.6 V. Iy = —100 pA Vee - 0.2 - - v
Vee =3.0 V. lpy =-12 mA 2.0 _ -
A port Vce =3.0 V. IgL =40 mA - - 0.4 \%
VoL oo Ve =3.0 V.o, = 12 mA _ _ 08 v
Control inputs Ve =3.6V; V)=V or GND - - +1
A port Vee =3.6 V; V) =Vt or GND - - +1
I Vee=0Vor3.6V;V,=55V - - 10 A
B port Vec=3.6V; V=V - - +1
Vee =36V, V=0V - - -5
lorF A port Vec=0V;VjorVo=0Vto45V - - +100 A
lex B port Vo=55V;Vcc=3.0V - 50 125 HA
Icc A or B port Vcc=3.6V;V,=Vccor GND; Igp =0mA — - 3 mA
Alccd B port or control inputs Vec=36V;V|=Vcc-0.6V - - 500 pA
C Control inputs Vi=3.0VoroVv - 3 - pF
B port Vo=3.0VoroV - 7.8 -
Cio - pF
A port Vo=VrroroVv - 4.5 -
NOTES:
1. All typical values are measured at Ve = 3.3V and Tamp = 25 °C.
2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
3. This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND.
AC CHARACTERISTICS (3.3 V + 0.3 V RANGE)
LIMITS (GTL-) LIMITS (GTL) LIMITS (GTL+)
Vee=33V+03V Vee=33V+03V Vee=33V+03V
SYMBOL PARAMETER WAVEFORM Tamp =0 °C to +60 °C Tamp =—-40°Cto +85 °C Tamp =0 °C to +60 °C UNIT
Vger = 0.6 V Vger = 0.8V Vgrer = 1.0V
MIN [ TYPL | MAX | MIN | TYP | MAX | MIN | TYPL | MAX
by | enwoan - ~ | te |28 | Z | Te|Ze | = | Ts|2s |
| Antwoen 2 ~ |@a |54 | Z |4 |4 | C |55 |48 [0

NOTES:
1. All typical values are at V¢ = 3.3 V and Tymp = 25 °C.

2004 May 10 8
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AC WAVEFORMS
Vm=15VatVec23.0V, Vy=Vcec/l2at Ve <2.7V for B ports and control pins
Vv = Vger for A ports

- tPLH 3.0V
3.0V
Input
VREF VREF
Vm Vm
oV
ov tpLH tPHL
VOLTAGE WAVEFORMS PULSE DURATION
Vy = 1.5V for B port and 0.8 V for A port VoH
Output 15V 15V

3.0V
VoL
Input
15V 15V PRR <10 MHz, Zg =50 Q, t, < 2.5 ns, tf < 2.5 ns.

SW02243

oV
toLn toL ﬂ Waveform 2.
VoH

Output VRer VREF

VoL

VOLTAGE WAVEFORMS PROPAGATION DELAY TIMES
B port to A port

SW00470
Waveform 1.
TEST CIRCUIT
Vee Vee V1T
\ Vo T 250
PULSE Vi Vo
GENERATOR DUT.
PULSE DUT
S0PF T g, =5000 GENERATOR e

4T

CL =
J— R i CL I 30 pF

Test circuit for switching times
DEFINITIONS SW00332

R| = Load ists . . .
L= Hoad resistor Figure 7. Load circuit for A outputs
C_ = Load capacitance includes jig and probe capacitance

Rt = Termination resistance should be equal to Zgyt of pulse generators.

SWo00471

Figure 6. Load circuitry for switching times

2004 May 10 9
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bidirectional non-latched translator
TSSOP14: plastic thin shrink small outline package; 14 leads; body width 4.4 mm SOT402-1
= D = f———— E——] A
12l
I | ~
S . — g
L= Cc J : '\ \L‘l }
! b ‘ N /‘/
oy | He f=[v @[4]
- 7
14 8
i !
|
. t
| P o
[ Az (Ag)
Tt Aq ) } A
pin 1 index l
e b_ i
| f N
| -,
et—— | ———|
1 7
detail X
R
0 2.5 5mm
[ B
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT |~ | A1 | A2 | As bp c pM| E@| e He L Lp Q v w y zMW| o
0.15 | 0.95 0.30 0.2 5.1 4.5 6.6 0.75 0.4 0.72 8°
mm 11 0.05 | 0.80 025 0.19 0.1 4.9 4.3 0.65 8.2 ! 0.50 0.3 0.2 013 01 0.38 0°
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
SOT402-1 MO-153 =} @ PP
2004 May 10 10
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REVISION HISTORY

Rev Date Description

4 20040510 Product data (9397 750 13104). Supersedes data of 2000 Jun 19 (9397 750 07222).

Modifications:

® Features section, first bullet: from “GTL/GTL+" to “GTL—/GTL/GTL+"
® All figures numbered.

® Figure 2, Logic symbol updated to new drawing standard.

® “Recommended operating conditions” table:
— Add notes 2 and 3.
— Vi (min) on A port: change from “Vrgg + 50 mV” to “Note 2”
— V| (max) on A port: change from “Vggg — 50 mV” to “Note 2"
® Added Figures 3, 4, and 5 (subsequent figures re—-numbered).

® AC characteristics table: added temperature ratings to Limits header row.

3 20000619 Product data (9397 750 07222). ECN 853-2171 23901 of 19 June 2000.

2 19990917 Product data (9397 750 06695). ECN 853-2171 22353 of 17 September 1999.

2004 May 10 11
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Data sheet status

Product Definitions

1
Level |Data sheet status [ status (2 [3]

| Objective data Development This data sheet contains data from the objective specification for product development.
Philips Semiconductors reserves the right to change the specification in any manner without notice.

1l Preliminary data Qualification This data sheet contains data from the preliminary specification. Supplementary data will be published
at a later date. Philips Semiconductors reserves the right to change the specification without notice, in
order to improve the design and supply the best possible product.

1] Product data Production This data sheet contains data from the product specification. Philips Semiconductors reserves the
right to make changes at any time in order to improve the design, manufacturing and supply. Relevant
changes will be communicated via a Customer Product/Process Change Notification (CPCN).

[1] Please consult the most recently issued data sheet before initiating or completing a design.

[2] The product status of the device(s) described in this data sheet may have changed since this data sheet was published. The latest information is available on the Internet at URL
http://www.semiconductors.philips.com.

[3] For data sheets describing multiple type numbers, the highest-level product status determines the data sheet status.

Definitions
Short-form specification —  The data in a short-form specification is extracted from a full data sheet with the same type number and title. For detailed information see
the relevant data sheet or data handbook.

Limiting values definiton—  Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 60134). Stress above one or more of the limiting
values may cause permanent damage to the device. These are stress ratings only and operation of the device at these or at any other conditions above those given
in the Characteristics sections of the specification is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information —  Applications that are described herein for any of these products are for illustrative purposes only. Philips Semiconductors make no
representation or warranty that such applications will be suitable for the specified use without further testing or modification.

Disclaimers

Life support — 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. Philips Semiconductors customers using or selling these products for use in such applications do so at their own risk and agree
to fully indemnify Philips Semiconductors for any damages resulting from such application.

Rightto make changes — Philips Semiconductors reserves the right to make changes in the products—including circuits, standard cells, and/or software—described
or contained herein in order to improve design and/or performance. When the product is in full production (status ‘Production’), relevant changes will be communicated
viaa Customer Product/Process Change Notification (CPCN). Philips Semiconductors assumes no responsibility or liability for the use of any of these products, conveys
no license ortitle under any patent, copyright, or mask work right to these products, and makes no representations or warranties that these products are free from patent,
copyright, or mask work right infringement, unless otherwise specified.

Contact information 0 Koninklijke Philips Electronics N.V. 2004
For additional information please visit All rights reserved. Printed in U.S.A.
http://www.semiconductors.philips.com . Fax: +31 40 27 24825

Date of release: 05-04
For sales offices addresses send e-mail to:

sales.addresses@www.semiconductors.philips.com Document order number: 9397 750 13104
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=  PHILIPS




	FEATURES
	DESCRIPTION
	PIN CONFIGURATION
	PIN DESCRIPTION
	QUICK REFERENCE DATA
	ORDERING INFORMATION
	LOGIC SYMBOL
	FUNCTION TABLE
	ABSOLUTE MAXIMUM RATINGS 1
	RECOMMENDED OPERATING CONDITIONS 1
	DC ELECTRICAL CHARACTERISTICS
	AC CHARACTERISTICS (3.3 V ± 0.3 V RANGE)
	AC WAVEFORMS
	TEST CIRCUIT
	PACKAGE OUTLINE
	SOT402-1

	REVISION HISTORY
	Data sheet status
	Definitions
	Disclaimers

