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Philips Semiconductors Product specification

16-bit LVTTL-to-GTL/GTL+ bus transceiver with

. . GTL1655
live insertion

FEATURES

< Combination of D-type latches and D-type flip-flops for transceiver operation in clocked, latched or transparent mode
 Logic level translation between LVTTL and GTL/GTL+ signals
¢ HIGH-drive LOW-output-impedance (100 mA/12 Q) on Port B
« Configurable rise and fall times on Port B
¢ Supports live insertion (los, Power-up 3-state, and BIAS V¢c)
e Bus Hold on Port A inputs
¢ Over voltage tolerance on Port A
¢ Minimised switching noise through use of distributed Vcc and GND pins
¢ Available in TSSOP64
« Industrial temperature range (-40 to 85 °C)
« ESD protection
— HBM EIA/JESD22-A114-A exceeds 2000 V
— CDM EIA/JESD22-C101 exceeds 1000 V
¢ Latch Up EIA/JEDS78 exceeds 200 mA.

DESCRIPTION

The GTL1655 is a 16-bit bus transceiver that incorporates HIGH-drive LOW-output-impedance (100 mA/12 Q) with
LVTTL-to-GTL/GTL+ and GTL/GTL+-to-LVTTL logic level translation.

The device is configured as two 8-bit transceivers that share a common clock and a master output enable pin, but also
have individual latch timing and output enable signals. D-type flip-flops and D-type latches enable three modes of data
transfer; Clocked, Latched or Transparent. The GTL1655 provides the ideal interface between cards operating at LVTTL
levels and backplanes using GTL/GTL+ signal levels. The combination of reduced output swing, reduced input threshold
levels and configurable edge control provides the higher speed operation of GTL/GTL+ backplanes.

The GTL1655 can be used at GTL (V11=1.2 V, Vgegr = 0.8 V) or GTL+ (V11 = 1.5V, Vger = 1.0 V) signalling levels. Port
A and the control inputs are compliant with LVTTL signal levels and are 5 V tolerant. Port B is designed to operate at
GTL or GTL+ signal levels, with Vrer providing the reference voltage input.

The latch enable pins (nLEAB and nLEBA), the output enable pins (hOEAB, nOEBA) and the clock pin (CP) are used to
control the data flow through the two 8-bit transceivers (n =1 or 2). When nLEAB is set high, the device will operate in

the transparent mode Port A to Port B. HIGH to LOW transitions of nLEAB will latch A data independently of CP HIGH
or LOW (latched mode). LOW to HIGH transitions of CP will clock A data to the B port if nLEAB is LOW (clocked mode).
Using the control pins nLEBA, nOEBA and CP in the same way, data flow from Port B to Port A can be controlled. The
OE pin can be used to disable all of the I/O pins.

To optimize signal integrity, the GTL1655 features an adjustable edge rate control (Vegrc). By adjusting Verc between
GND and VCC a designer can adjust the Port B edge rate to suit an application’s load conditions.

The GTL1655 permits true live insertion capability by incorporating:

BIAS V¢, to pre-charge outputs and avoid disturbing active data during card insertion. | to disable current flow through
powered off 1/0’s and power-up 3-state which ensures outputs are high impedance during power up thus preventing bus
contention issues. Once V¢ is above 1.5 V the power-up 3-state circuit relinquishes control of the outputs to the OE pin.
To ensure the outputs remain 3-state, the OE pin should be tied to V¢ via a pull-up resistor.
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16-bit LVTTL-to-GTL/GTL+ bus transceiver with

. : GTL1655
live insertion
QUICK REFERENCE DATA
GND =0V: Tamp =25 °C; t, = t;< 2.5 ns.
SYMBOL PARAMETER CONDITIONS TYP. UNIT
tpLH propagation delay nAn to nBn Vec =3.3V; Verc =GND; Vi1 =15V, VR =1V 3.9 ns
propagation delay nAn to nBn Vec =3.3V; VEre =GND; V11 =15V;Vgge =1V 4.4 ns
propagation delay nBn to nAn Vec=3.3V 2.6 ns
tPHL propagation delay nAn to nBn Vec =3.3V; VEre =GND; V171 =15V;Vgge =1V 3.1 ns
propagation delay nAn to nBn Vee =3.3V; Vere =GND; V11 =15V, Vgge =1V 2.7 ns
propagation delay nBn to nAn Vec=3.3V 4.2 ns
C input capacitance (control pins) | V|, =V¢c or GND 3 pF
Cio I/O capacitance port A V| =Vcc or GND 7 pF
Cio I/O capacitance port B V| = Ve or GND 8 pF
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
TEMPERATURE RANGE PINS PACKAGE MATERIAL CODE
GTL1655DGG -40to +85 °C 64 TSSOP plastic SOT646-2
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Philips Semiconductors

Product specification

16-bit LVTTL-to-GTL/GTL+ bus transceiver with

. . GTL1655
live insertion
FUNCTION TABLE
See note 1.
INPUTS OUTPUT
MODE
OEAB LEAB CP PORT A PORT B
H X X X Z isolation
L H X L L transparent
L H X H H transparent
L L 1 L L registered
L L 1 H H registered
L L H X Bo®@ previous state
L L L X Bo® previous state
OUTPUT ENABLE
See note 1.
INPUTS OUTPUTS
OE OEAB OEBA PORT A PORT B
L L L active active
L L H Z active
L H L active Z
L H H Z Z
H X X Z Z
PORT B EDGE-RATE CONTROL (V gre)
See note 1.
INPUT Verc OUTPUT PORT B
LOGIC LEVEL NOMINAL VOLTAGE EDGE-RATE
H Vee slow
L GND fast
Notes

1. A-to-B data flow is shown. B-to-A is similar, but uses OEBA, LEBA, and CP. It is not recommended to set OEAB and

OEBA low at the same time.

X =don't care;

H = HIGH voltage level;

L = LOW voltage level;

Z = HIGH impedance OFF-state;
t = LOW to HIGH.

2. Output level before the indicated steady-state input conditions were established, provided that CP was HIGH before

LEAB went LOW.

3. Output level before the indicated steady-state input conditions were established.
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16-bit LVTTL-to-GTL/GTL+ bus transceiver with

.. : GTL1655
live insertion
PINNING
PIN SYMBOL DESCRIPTION
1 10EAB output enable 1A-to-1B (active LOW)
2 10EBA output enable 1B-to-1A (active LOW)
3, 15, 28, 50 Vee DC supply voltage
4,6,7,9,11, 13, 14, 16 1Al to 1A8 data inputs/outputs port 1A
5,8, 10, 12, 18, 21, 24, 26, |GND ground (0 V)
30, 39, 44, 47, 53, 57, 60
17,19, 20, 22, 23, 25, 27, 29 | 2A1 to 2A8 data inputs/outputs port 2A
31 20EAB output enable 2A-to-2B (active LOW)
32 20EBA output enable 2B-to-2A (active LOW)
33 OE output enable, all I/O pins (active LOW)
34 2LEBA latch enable 2B-to-2A
35 2LEAB latch enable 2A-to-2B
36 BIAS Ve bias supply voltage
37, 38, 40, 42, 43, 45, 46, 48 | 2B8 to 2B1 data inputs/outputs port 2B
41 VREr reference voltage
49, 51, 52, 54, 55, 56, 58, 59 | 1B8 to 1B1 data inputs/outputs port 1B
61 VERC edge-rate control voltage Port B
62 1LEBA latch enable 2B-to-2A
63 1LEAB latch enable 1A-to-1B
64 CP clock input
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16-bit LVTTL-to-GTL/GTL+ bus transceiver with

. . TL1
live insertion G 655
10eaB (11O [6a] CP
10EBA L2 [63] 1LEAB
Vee (=] l62] 1LEBA
1a1 04 [61] VERC
GND [5] [60] GND
1A2 [6] 159] 1B1
1A3 [7] 58] 1B2
GND [8] 1571 GND
1A4 [o] Is6] 1B3
GND [10] 551 1B4
1A5 [11] l54] 1B5
GND [12] 53] GND
1A6 [13] 152] 1B6
1A7 [14] 151] 1B7
Vee b8 50] Vee
1A8 [16] [49] 1B8
2A1 [17] 48] 2B1
GND [18] [47] GND
2A2 [19] [46] 2B2
2A3 [20] |45] 2B3
GND [21] [44] GND
2A4 [22] [43] 2B4
2A5 [23] [42] 2B5
GND [24] [41] VREE
2A6 [25] [40] 2B6
GND [26] 139] GND
2A7 [27] [s8] 2B7
Vee [28] 37] 2B8
2A8 [29] 136] BIAS Vo
GND [30] 135] 2LEAB
20EAB [31] [32] 2LEBA
20EBA [22] 133] OE
Fig.1 Pin configuration.
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GTL1655
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16-bit LVTTL-to-GTL/GTL+ bus transceiver with

.. : GTL1655
live insertion
ABSOLUTE MAXIMUM RATINGS
See notes 1 and 2
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee DC supply voltage -0.5 +4.6 Y
BIAS Vcc | BIAS supply voltage -0.5 +4.6 \%
lik DC input diode current V<0 - -50 mA
\ DC input voltage A port; note 3 -0.5 +7.0 \Y
B port; Verc, Vrer; note 3 -0.5 +4.6 \
Vo DC output voltage output in HIGH or power OFF state; A port -0.5 +7.0 \%
output in HIGH or power OFF state; B port -0.5 +4.6 \%
loL DC output diode current | output in LOW state; A port - 48 mA
output in LOW state; B port - 200 mA
loH DC output diode current | output in HIGH state; A port - 48 mA
Tstg storage temperature -65 +150 °C

Notes

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and
functional operating of the device at these or any conditions beyond those indicated under “recommended operating
conditions” in not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

2. 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.

3. The input and output negative voltage ratings may be exceeded if the input and output clamp current ratings are
observed.
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16-bit LVTTL-to-GTL/GTL+ bus transceiver with

.. : GTL1655
live insertion
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
BIAS Vcc | DC supply voltage 3.0 3.6 \Y,
V1T termination voltage GTL 1.14 1.26 \
GTL+ 1.35 1.65 \Y
VREer GTL reference voltage GTL 0.74 0.87 \Y
GTL+ 0.87 1.10 \Y
V) input voltage B port 0 Vit \%
except port B 0 5.5 \%
ViH HIGH-level input voltage port B Vrept50 mV - \%
except port B 2.0 - \%
VERC Vcc—0.6 - \%
ViL LOW-level input voltage port B - Vrerp—50 mV \%
except port B - 0.8 \%
VERC - 0.6 \Y
[kl input clamp current - 18 mA
lon HIGH-level output current port A - -24 mA
loL LOW-level output current port A - 24 mA
port B - 100 mA
At/AV e power-up ramp rate 200 - ps/V
Tamb operating ambient temperature -40 85 °C
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16-bit LVTTL-to-GTL/GTL+ bus transceiver with

.. : GTL1655
live insertion

DC CHARACTERISTICS

Values otherwise stated VRgp =1 V; V7=15V

TEST CONDITIONS Tamb (°C)

SYMBOL PARAMETER -40 to +85 UNIT
OTHER Vee (V)

MIN. [ TYP.D) | MAX.
VK input clamp voltage | Ik =-18 mA 3.0 - - -1.2 |V
evel lon = —100 pA 3.0t03.6 |Vcc-0.2 | - - \%
HIGH-level output — — —

VoH voltage loy =-12 mA port A 3.0 24 \%
lon = —24 mA 3.0 2.2 - - \%
loL =100 pA 3.0t03.6 |- - 0.2 \%
loL =12 mA port A 3.0 - - 0.4 \%

v LOW-level output loL = 24 mA 3.0 - - 055 |V

oL voltage loL = 40 mA 3.0 - - 02 |V
lo. =80 mA port B 3.0 - - 0.4 \%
loL =100 mA 3.0 - - 0.5 \%

. V| =Vcc or GND control pins 3.6 - - +10 KA

I input leakage current
V, =Vt or GND port B 3.6 - - +10 HA
Vo=0t03.6V portA + control 0 3 _ +100 | pA

loff output OFF current pin
Vo=0to15V port B 0 - - +300 | A

bus hold current, V=08V 3.0 75 - - HA

lhoLD A outputs V=20V port A 3.0 -75 - - HA
overdrive current V,=0to V@ 3.6 - - +500 |pA
HIGH OFF-state _

IOZH OUtpUt current Vo =15V port B 3.6 10 p.A
LOW OFF-state _ _ _ _

lozL output current Vo=04V port B 3.6 10 |pA
OFF-state output _ _ _

loz current® Vo = Ve or GND port A 3.6 10 HA

power up 3-state _ o _ _

lozpu output current Vo=0.5Vto3V; OE=LOW 0to 3.6 +50 |[pA

power down 3-state _ = _ : .
lozpp output current Vo=0.5Vto3V; OE=LOW 3.6t00 +50 | YA
. outputs HIGH 3.6 - - 45 mA
e Quiescent supply outputs LOW V= Vcc_Of GND; 36 _ _ 45 mA
current lo=0
disabled 3.6 - - 45 mA
additional quiescent
supply current per one input at Ve — 0.6 V; port A or : :
Alcc input pin; except control inputs at Vec or GND 3.6 0.1 mA
port B@
C input capacitance Vi =Vccor0 control pins 3.6 - 3 5 pF
. port A 3.6 - 7 8 pF
Co I/O capacitance Vi =Vccor0
port B 3.6 - 8 10 pF
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16-bit LVTTL-to-GTL/GTL+ bus transceiver with

live insertion

GTL1655

Notes

1. All typical values are measured at Vec = 3.3V and Tamp = 25 °C.

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

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

This is the increase in supply current for each input that is at the specified TTL voltage level rather than V¢ or GND.

LIVE INSERTION

TEST CONDITIONS Tamb (°C)
SYMBOL PARAMETER -40 to +85 UNIT
OTHER Vee (V)
MIN. | MAX.
lcc supply current V (portB)=0t01.2V; 0to 3.0 - 5 mA
(BIAS V) V| (BIAS Vcc) =3t03.6V 310 3.6 - 10 HA
Vo output voltage V|(BIAS V) =3.3V portB |0 1 1.2 Y
V (portB)=0.4V, 0 -1 -
V, (B|AS Vcc) =3t03.6V
lo output eurrent TS E 3 3 v: V(port B) = 0 o 1.5 V PortB 036 | - 300 | M
OE=01t03.3V;V(portB)=0to 1.5V Oto1l.5 - 300

2001 Dec 21
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16-bit LVTTL-to-GTL/GTL+ bus transceiver with

. . GTL1655
live insertion

AC CHARACTERISTICS

TIMING REQUIREMENTS OVER RECOMMENDED SUPPLY VOLTAGE
V11 =1.2V; Vrer = 0.8 V and Vege = Ve or GND for GTL (unless otherwise noted; see Figs. 15 and 16)

TEST CONDITIONS Tamb (°C)
SYMBOL PARAMETER -40 to +85 UNIT
OTHER
MIN. MAX.
. CP HIGH or LOW; see Figs. 4 and 5 3.0 - ns
tw pulse duration -
LE HIGH; see Figs. 6 and 7 3.0 - ns
) data before CP1; see Figs. 4 and 5 2.7 - ns
tsu set-up time -
data before LE! ; see Figs. 6 and 7 2.8 - ns
) data after CP1; see Figs. 4 and 5 0.4 - ns
th hold time -
data after LE ! ; see Figs. 6 and 7 1.2 - ns
PORT ATO PORT B SWITCHING
V1= 1.2 V; Vrer = 0.8 V and Vggrc = Ve or GND for GTL (see Fig. 16).
Tamb(oC)
SYMBOL PARAMETER CONDITIONS -40 to +85 UNIT
MIN. TYP. | MAX.
tpLH AtoB OEAB=0OE =0V, |Vgrc = Vce; 3.1 5.3 6.2 |[ns
(0] _ .
tpHL LEAB=3V see Fig. 10 2.2 3.8 6.2 |ns
tpLH - OEAB=0OE =0V, |Vgrc = Vce; 3.4 5.9 7.2 |ns
(0] _ .
tpHL LEAB=0V see Fig. 4 2.4 4.1 6.0 |ns
tpLH OEAB=0OE =0V, |Vgrc = Vce; 3.3 5.7 7.0 |ns
o LEABto B CP=00r3V see Fig. 8 26 | 26 | 68 Ins
tpLH _ J— LEAB=3.0V; VErc = Vces 2.7 5.3 6.5 ns
o OEABor OEto B Port A= 0V see Fig. 12 25 | 39 | 62 lns
tpLH AtoB OEAB=0OE=0V; |Vgrc=GND; 2.3 4.4 53 |ns
(0] _ .
tHL LEAB=3V see Fig. 10 1.7 2.7 4.4 |ns
tpLH CPto B OEAB=0OE=0V; |Vgrc=GND; 2.7 5.2 6.1 |[ns
0 _ .
tHL LEAB=0V see Fig. 4 1.8 3.7 53 |ns
teLH OEAB=0OE =0V, |Vgrc=GND; 25 4.8 6.5 |ns
LEAB to B — ;
tpHL CP=00r3V see Fig. 8 20 3.6 53 |ns
tpLH S LEAB=3.0V; Verc = GND; 2.0 4.8 6.2 |ns
o OEABor OEto B Port A= 0V see Fig. 12 20 | 31 | 29 Irs
Output slew rate 0.6Vtol.0V V =V 1 Vins
AV/AL p ERC cc
VERC = GND 1 Vins
tsk(o) output edge skew measured at Vgep 1 ns

2001 Dec 21
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16-bit LVTTL-to-GTL/GTL+ bus transceiver with
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live insertion
PORT B TO PORT A SWITCHING
Vrr=1.2 V; Vrer = 0.8 V for GTL (see Fig. 15).
Tamb(OC)
SYMBOL PARAMETER CONDITIONS -40 to +85 UNIT
MIN. [ TYP. | MAX.
frnax maximum frequency 160 MHz
tpLH OEBA=0OE=0V, [seeFig. 11 1.8 2.6 4.9 |ns
BtoA LEBA=3V
tPHL - 2.3 4.2 5.3 ns
tpLH OEBA=0OE=0V, |seeFig.5 1.5 3.1 4.4 |ns
CP10A LEBA=0V
tPHL - 1.5 3.7 4.6 ns
tpLH OEBA=0OE=0V |seeFig.9 1.3 2.7 40 |ns
LEBAto A
tPHL 1.4 3.1 3.9 ns
tpz1 LEBA=3V; see Fig. 13 1.3 3.1 51 |(ns
tpLz _ PortB=0V 1.7 2.8 6.1 |ns
OEBA or OE to A ,
tpzH LEBA=3V; see Fig. 14 1.3 3.3 51 |ns
tpuz Port B = V7 1.7 3.3 6.1 |[ns
tsk(o) output edge skew measured at 1.5 V 1 ns
TIMING REQUIREMENTS OVER RECOMMENDED SUPPLY VOLTAGE
V11 =1.5V; Vrer = 1 V and Vggre = Ve or GND for GTL+ (unless otherwise noted)
TEST CONDITIONS Tamb (°C)
SYMBOL PARAMETER -40 to +85 UNIT
OTHER
MIN. MAX.
. CP HIGH or LOW; see Figs. 4 and 5 3.0 - ns
tw pulse duration -
LE HIGH; see Figs. 6 and 7 3.0 - ns
. data before CP1; see Figs. 4 and 5 2.7 - ns
tsu set-up time -
data before LE!; see Figs. 6 and 7 2.8 - ns
) data after CP1; see Figs. 4 and 5 0.4 - ns
th hold time -
data after LE ! ; see Figs. 6 and 7 1.2 - ns
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PORT ATO PORT B SWITCHING
V1r=1.5V; Vrer = 1 V and Vgrc = Ve or GND for GTL+ (see Figs. 15 and 16).
Tamb(OC)
SYMBOL PARAMETER CONDITIONS -40 to +85 UNIT
MIN. | TYP. | MAX.
tpLH AtoB OEAB=0OE =0V, |Vgrc = Vce; 3.0 4.7 6.1 |ns
(0] _ .
toHL LEAB =3V see Fig. 10 23 4.4 6.5 |ns
tpLH CPto B OEAB=0OE =0V, |Vgrc = Vcc; 3.3 5.3 7.0 |ns
(0] _ .
tHL LEAB=0V see Fig. 4 27 4.7 6.2 |ns
tpLH OEAB=0OE=0 V; VErc = Vce; 3.2 5.2 6.8 ns
LEAB to B _ ;
tpHL CP=0o0r3V see Fig. 8 28 5.2 71 |ns
teLH S LEAB=3.0V; Verc = Ve, 3.2 4.8 6.5 |ns
tpHL OEABor OEto B PortA=0V see Fig. 12 26 4.6 6.6 |ns
teLH OEAB=0OE =0V, |Vgrc=GND; 2.3 3.9 5.2 |ns
o AtoB LEAB =3V see Fig. 10 17 1 31 | 25 Ins
tpLH CP 1o B OEAB=0OE =0V, |Vgrc=GND; 25 4.8 6.0 |ns
O _ .
tpHL LEAB=0V see Fig. 4 1.9 4.1 5.4 ns
tpLH OEAB=0OE =0V, |Vgrc=GND; 2.5 4.3 6.5 ns
o LEABto B CP=00r3V see Fig. 8 21 1 20 | 52 Irs
toLH N LEAB=3.0V; Vere = GND; 2.1 4.4 6.1 |ns
o OEAB or OE 10 B PortA=0V see Fig. 12 20 | 32 | 50 lns
Output slew rate 0.6Vtol3V V =V Vins
AV/AL p ERC cC
VERC = GND Vins
tsk(o) output edge skew measured at Vreg 1 ns
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16-bit LVTTL-to-GTL/GTL+ bus transceiver with
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PORT B TO PORT A SWITCHING
V1r=1.5V; Vrer = 1 V for GTL+ (see Figs. 15 and 16).
Tamb(OC)
SYMBOL PARAMETER CONDITIONS -40 to +85 UNIT
MIN. [ TYP. | MAX.
frnax maximum frequency 160 MHz
tpLH OEBA=0OE =0V, |see Fig. 11 1.8 2.6 4.9 |ns
BtoA LEBA=3V
tPHL - 2.3 4.2 5.3 ns
tpLn OEBA=0E =0V, |see Fig. 5 1.5 3.1 44 |ns
CP10A LEBA=0V
tPHL - 1.5 3.7 4.6 ns
tpLH OEBA=0OE =0V |seeFig. 9 1.3 2.7 40 |ns
LEBAto A
tpHL 1.4 3.1 3.9 ns
tpzL LEBA=3V; see Fig. 13 1.3 3.1 51 |(ns
tpLz _ PortB=0V 1.7 2.8 6.1 |ns
OEBA or OE to A ,
tpzH LEBA =3V, see Fig. 14 1.3 3.3 51 |ns
tpuz Port B =Vt 1.7 3.3 6.1 |[ns
tsk(o) output edge skew measured at 1.5V 1 ns
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AC WAVEFORMS

Port A \ 2%2;7 s.ov
input / 1.5V 1.5V \l.SV 1.SV/—
ov
tsu th th

/7 3.0v
cp 2 1.5v 1.5V 1.5v

input
w / ov
tPLH tPHL
V-
Port B N v "
output REF \VREF "
oL

Test condition:
OEAB=OE=0V

Fig.4 CP to B timing.

fsu th

Port B N Vi
input VREF VREF \VRE,: VREE /
- ov
tsu th

CP
input

>
tPLH
Port A 1.5V
output

Test condition:
OEAB =OE =0V, LEBA =0V

15v

Fig.5 CP to A timing.

Test condition:
OEAB=OE=0V

Fig.6 LEAB set-up and hold times.

Vrr
Port B \
input VREF VREF \VREF VREF/
- oV
||

Test condition:
OEBA=0OE=0V

Fig.7 LEBA set-up and hold times.

LEAB
input
—————————————————— ov
tPHL
”””””” V-
Port B m

output

VREF SVREF
VoL

Test condition:
OEAB=OE=0V;CP=0Vor3V

Fig.8 LEAB to B propagation delay.

3.0v
LEBA
input

————————————————— ov
————————————— VOH

Port A 15V
output

VoL

Test condition:
OEBA=0OE=0V;CP=0Vor3V

Fig.9 LEBA to A propagation delay.
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Port B
input

Port A
input

Port B Port A
input input
Test conditions: Test conditions:
OEAB=0E=0V;LEAB=3V OEBA=0OE=0V;LEBA=3V
Fig.10 A to B propagation delay. Fig.11 B to A propagation delay.

OE or OEAB OE or OEBA

input input
Port B Port A
output output
Test conditions: Test conditions:
LEAB=3V;port A=0V LEBA=3V;portB=0V
Fig.12 OE or OEAB to B propagation delay. Fig.13 OE or OEBA to A propagation delay.
_ 3.0v
OE or OEBA
input
ov
VoH
Port A
output

ov

Test conditions:
LEBA =3 V; port B = V17

Fig.14 OE or OEBA to A propagation delay.
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S1
6V
V o—Open
(‘:C °TGND
Vi Vo R_[|500 Q
PULSE DUT
GENERATOR T
50 pF RL || 500 Q

Al

R, = Load resistor.
C_ = Load capacitance including jig and probe capacitance.

’

Rt = Termination resistance should be equal to the output impedance Z, of the pulse generator.

Fig.15 Load circuitry for Port A output switching times.

Vi Vo
PULSE p
GENERATOR :

R = Load resistor.
C, = Load capacitance including jig and probe capacitance.

A Y

VT

R || 125 @

30 pF

Rt = Termination resistance should be equal to the output impedance Z, of the pulse generator.

Fig.16 Load circuitry for Port B output switching times.
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