Philips Ssmiconductors

Preliminary specification

18-bit LVTTL-to-GTL and transceivers

FEATURES

® Translates between GTL/GTL + signal levels and LVTTL.
® Supports GTL/GTL + signal operation on B port.

® D-type flip-flops with qualified storage enable.

® Bus-hold data inputs eliminate the need for external puliup ar
puildown resistors on A port.

* Flow-through architecture facilitates printed-circuit-board layout
® Low guisscent supply current

DESCRIPTION
These 18-bit registered bus transceivers contain two sets of D-type
tip-flops for temporary storage of data flowing in either direction.

74GTL16622

The B pori operates at GTL (Vyr = 1.2 V and Vg = 0.8 V) and
GTL+ (V17 =15V and Vggr = 1 V) levels, while the A port and
control inputs are compatible with LVTTL logic levels.

Data flow in each diraction is controfied by output-enable (OEAB
and OEBA) and ciock(CLKAB and CLKBA) inputs. The ciock-enable
(CEAB and TEBR) inputs are dasigned 1o control each 9-bit
transceiver indepandently, which makes the device more versatile.

For A-to-B data fiow, the devices operate on the Low-to-High
transition of CLKARB if TEAB is low. When DEAB is high, the outputs
are in the high-impedance state. Data flow for B to A is similar to
that for A to B, but uses OEBA, CLKBA and CEBA.

Active bus hold circuitry is provided to hold unused or floating TTL
inputs at a valid logic state.

To ensure the high-impedance state during power up or power
down, OF should be tied to Ve through a putiup resistor; the
minimum value of the resistor is determined by current-sinking
capability of the driver,

ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
56-Pin Plastic SSOP Type il ~40°C t0 +85°C 74GTL16622 GTL16622 DL S0T3711
56-Pin Plastic TSSOP Type !i -40°C to +85°C 74GTL16622 GTi.16622 DGG 80T364-1
PIN CONFIGURATION LOGIC SYMBOL
TERB TCEAB
1CE::) :;:OKAB 1 27 55 30
GND GND ﬁrﬁi—cﬁm—c&w
1A1 18t 3 | 140 1B0— 54
1A2 182 5 —{ 1At 1B 52
vee vee 8. 12 182f— 54
A3 188 8 1A3 183 43
1A4 184
148 185 9:l 144 18448
GND GND 10 s vast— 47
146 186 12 = 16 186f— 45
147 187 13 —) 147 187 44
1AB 1B8 14 ] 1A8 1B8L .. 43
2A0 280 15 —d 240 280}— 42
241 281 16 —| 241 281)— 41
2A2 2B2 17 —] 2A2 282}— 40
GND GND 19 ] 2A3 283}— 38
2A8 2838 20 — 244 284f— a7
244 284 21 | 285 285} 38
2A5 285
23 —| 248 286— 34
vee Veer
26 288 24 —| 247 287}— 33
247 287 26 —] 28 288f— 31
GND GND TCEAB 2CEAB  1CEBA 2CEBA
218 288 1; 1;; 7’2 ‘29
OEBA CLKBA
2CEAD 2CEBA
SW00259 SW00260
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LOGIC DIAGRAM

1CEAB

CLKAB

CLKBA

1CEBA

AVAVAVAVAVAV;

1An

CLK

CLK

hd
TO THE EIGHT OTHER CHANNELS

2TEBA {>

2An I~

2Bn

;

>~ ClK

CLK

vy vy
R
TO THE EIGHT OTHER CHANNELS

SWo0261

1998 Feb 20 1292



Philips Semiconductors

Preliminary specification

18-bit LVTTL-to-GTL and transceivers 74GTL16622
FUNCTION TABLE
INPUTS OuUTPUT
CEAB OEAB CLKAB A B MODE

X H X X 2

; I[ H ;(r L § gg: Latched storage of A data

:: t $ I—l:l h Clocked storage of A data
NOTES:

1. A-to-B data flow is shown: B-to-A data flow is similar but uses OEBA, CLKBA and TEBA.
2. Output levet before the indicated steady-state input conditions are established.

H=High voltage level
L= Low voltage leve!

X = Don'tcare
= Lowto High

ABSOLUTE MAXIMUM RATINGS !

In accordance with the Absolute Maximum Rating System (IEC 134). See Note 1; voitages are referenced to GND (ground = 0 V)

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage ~0.51t0 +4.6
7 Input-voltage range, A port® -0.5t0 +Vgg + 0.5
Vi Input voltage range, B port3 -0.5t0+5.5
Vo Voltage range applied to any output in the
high or power-off state, A port/B port3 ~0.5t0+Voc + 0.5 v
lon Current inte any output in the high state A port -50 mA
Aport 50
loL Current into any output in the low state mA
B port 100
lik Input clamp current Vi<0 -~50 mA
lok Output clamp current Vo< 0 ~50 mA
Power dissipation per package for temperature range: —40 to +125 °C
plastic medium-shrink (SSQP) above +53 °C derate linearly
Piot with 11.3 mW/K 850 mw
plastic thin-medium-shrink {TSSOP) above +55 °C derate linearly
with 8 mW/K 600
Tag Storage temparature range -60to +150 °C
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
davice 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 affact device reliability.

2. The input and output negative voitage ratings may be exceeded if the input and output clamp current ratings are observed.
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RECOMMENDED OPERATING CONDITIONS!

SYMBOL PARAMETER MIN MAX MAX UNIT
Vee DC supply voltage 3.1 3.3 3.45 \
Vi1 Termination voltage GTL 114 12 126 \Y

GTL+ 1.35 1.5 1.65
GTL 0.74 0.8 0.87
v Supply voltage \Y
REF PRy Vol GTLr 0.87 ) 110
Vi Input voltage B port 0 Vi Vv
Except B port 0 55
Vi | High-level input voltage 5 port Veer+50mV v
Except B port 2
Vi Low-level input voltage 8 por Vaee—S0mV v
Except B port 0.8
lon High-level output current A port -50 mA
loL Low-level output current A and B port 50 mA
Tamb Operating free-air temperature —40 +85 °C
NOTES:

1. Unused control inputs must be held high or low to prevent them from floating.

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C t0 +85°C | UNIT
MIN TYP! | MAX
Vei = 3.18Y, gy = —100pA Vee-0.2 - -
Vou High-lavel output voitage Voo =315V, oy = ~12mA A port Vec-0.5 - - \
Vee = 3.15V; lop = —24mA Voc-0.8 - -
Vee = 3.0V loL = 100pHA - - 62
Voo Low-tevel output voltage Vee = 3.0V gL = 12mA A port - - 0.4 \
Voo = 3.0V; lgL = 24mA - — 0.5
Vee = 3.15V; loL = 10mA - —~ 0.2
VoL Low~level output voltage Ve = 3.15V; lgL = 40mA B port - - 0.4 A
Vee = 3.15V; o = 50mA - - 0.55
! Input leakage current Vee = 3.45V; V) = Vg or GND Control pins - - 5 uA
Vec = 3.45V; V| = Vpr or GND B port - - 15
Vee =3.15V; V= 0.8V 75 - -
hoLpy | Bus Hold current, A outputs Ve =315V, V= 2.0V A port =75 - - HA
Ve = 3.45V2; V, =0.8 to 2.0V - - +500
lozH Vee =3.45V; Vo = 1.5V B port - - 10 pA
loz* Vee = 3.45V; Vg = V5 or GND A port - - +10 HA
lec Quiescent supply current Ve =3.45V; V= Vec or GND; Ig =0 A or B port - - 20 mA
C Vi=3.15Vor 0 Control inputs - 3 pF
Cio Vp=3.15Vor0 A port - 10 oF
Per tEEE 1194.1 B port - 8.5
NOTES:

1. All typical values are at Vg = 3.3V and Tgmp = 25°C.

2. This is the bus hold maximum dynamic current required to switch the input from one state to another.

3. For /O ports, the parameter loz includes the input leakage current.

4. This is the increase in supply current for each input that is at the specified TLL voltage level rather than Vo or GND.
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AC CHARACTERISTICS FOR GTL

Over recommended ranges of supply voltage!

SYMBOL PARAMETER MIN MAX UNIT
fetock Clock frequency o] 200 MHz
tw Pulse duration, CLK high or low 2.5 ns
Data before CLK T 2.0
tsu Setup time ns
TE before CLK T 1.0
Data after CLK T 0
t Hoid time ns
CE after CLK T 0
SYMBOL FROM (INPUT) TO (OUTPUT) MIN TYP?2 MAX UNIT
fmax 200 MHz
tpLh 1.7 27
CLKAB B ns
tpHL 1.7 2.7
tpLH . 1.5 2.4
n OEAB B ns
tpHL 1.5 2.4
Slew rate Both transitions 0.7 Vins
4 Transition time, B outputs (0.6 Vto 1 V) o7 0.8 1.2 ns
1 Transition time, B outputs (1 V10 0.6 V) 0.4 0.5 0.6 ns
tpy 27 3.8
A CLKAB A ns
tPHL 2.7 38
tenable 25 4.0
ena Om A ns
Ldisable 25 4.0
NOTES:

1. These parameters are warranted but not production tested.
2. Al typical values are measured at Vee = 3.3V and Tamp = 256°C.
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AC CHARACTERISTICS FOR GTL+

Over recommended ranges of supply voltage’

SYMBOL. PARAMETER MIN MAX UNIT
felock Clock frequency 0 200 MHz
tw Pulse duration, CLK high or low 2.5 ns
Data before CLK T 2.0
tsy Setup time ns
CE before CLK T 1.0
Data after CLK T 0
th Hoid time ns
CE after CLK T 0
SYMBOL FROM (INPUT) TO (OUTPUT) MIN TYP? MAX UNIT
fraax 200 MHz
toLm 1.8 2.8
L CLKAB B ns
pHL 1.8 28
tpLH 15 25
OEAB B ns
tpHL 15 25
Slew rate Both transitions 0.8 Vins
t Transition time, B outputs (0.6 V to 1.3V) 0.8 1.2 2.2 ns
t Transition time, B outputs (1 V to 0.6 V} 0.5 0.7 1.0 ns
1 2.7 3.8
PLA CLKAB A ns
tph 2.7 38
t 25 4.0
enable OEAB A ns
tdisatie 25 4.0
NOTES:

1. These parameters are warranted but not production tested.
2. All typical values are measured at Vee = 3.3V and Tymp = 25°C.
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AC WAVEFORMS

ety
av 3v
TIMING
NPUT rst X15v — X 15V

ov oy
SW00262
Waveform 1. Voltage waveforms pulse duration . Q—T“’
3V
X
oV

Vo
‘ i v \
|pr—————— - - - - - Vou DA Aan:‘g\g AEF REF
ov
QUTPUT VREF X Vaer

Vor
SW00265
Swo0263) Waveform 4. Voltage waveforms setup and hold times
Waveform 2.  Voltatage waveforms propagation times.

(CLKAS tc B port)

. 3V
QUTPUT ‘\
WAVEFORM 1
S1a6v ]
: Vo
SWoo264 ! prz
tozn i gt i
Waveform 3.  Voltage forms propagation delay times *"‘1 ‘«‘“— }
(CLKBAtoAporty Vo
Vou+03V
QUTPUT
WAVEFORM 2
=0V
SW00266
Waveform 5. Voltages waveforms enable and disable times

(A port)

1998 Feb 20 1297



Philips Semiconductors

Preliminary specification

18-bit LVTTL-to-GTL and transceivers

74GTL16622

LOAD CIRCUIT FOR A OUTPUTS

LOAD CIRCUIT FOR B OUTPUTS
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