Philips Semiconductors

Product specification

10-bit BTL transceiver with registers

74ABTL3205

FEATURES

® 10-bit BTL transceiver

® Drives heavily loaded backplanes with equivalent load
impedances down to 10 ochms

® High drive 100mA BTL open collector drivers on B-port
@ Allows incident wave switching in heavily loaded backplane buses

® Roduced BTL voltage swing produces less noise and reduces
power consumption

® Built-in precision band-gap reference provides accurate receiver
thresholds and improved noise immunity

® Compatible with IEEE Futurebus+ or proprietary BTL backplanes

® Controlled output ramp and multiple GND pins minimize ground
bounce

® Tight output skew (0.5nsec typical)
® Glitch-free power up/down operation
® Low tgc current

® Supports live insertion

® High density packaging

® ESD protection exceeds 2000V per MIL STD 883 Method 3015
and 200V per Machine Model

QUICK REFERENCE DATA

DESCRIPTION

This transceiver is a 10 bit bidirectional transceiver and is intended
to provide the electrical interface to a high performance wired-OR
bus.

The B-port drivers are Low-capacitance open collectors with
controlled ramp and are designed to sink 100mA. Precision band
gap references on the B-port insure very good margins by limiting
the switching threshold to a narrow region centered at 1.55V.

The B-port interfaces to “Backplane Transceiver Logic” (See the
IEEE 1194.1 BTL standard). BTL features low power consumption
by reducing voltage swing (1V p-p, between 1V and 2V) and
reduced capacitive loading (<6pF) by placing an internal series
diode on the drivers. BTL also provides incident wave switching, a
necessity for high performance backplanes.

To support live insertion, OEB is held Low during power on/off cycles
to insure glitch free B port drivers. Proper bias for B port drivers
during live insertion is provided by the BIAS V pin when at a 5V level
while Ve is Low. The BIAS V pin is a fow current input which will
reverse bias the BTL driver series Schottky dicde, and also bias the
B port output pins to a voltage between 1.62V and 2.1V. This bias
function is in accordance with JEEE BTL standard 1194.1. It tive
insertion is not a requirement, the BIAS V pin should be tied to a
Vee pin.

The LOGIC GND and BUS GND pins are isolated inside the
package to minimize noise coupling between the BTL and TTL
sides. These pins shouid be tied 1o a common ground external to the
package. The LOGIC V¢ and BUS V¢ pins are also isolated
internally to minimize noise and may be externally decoupled
separately or simply tied together.

This transceiver function is intended to operate in a half-duplex
mode. Low current in standby mode is obtained by powering down
unused circuitry. Likewise, transmit circuitry is powered down when
in receive mode and receive circuitry is powered down while in
transmit mode.

SYMBOL PARAMETER TYPICAL UNIT
PLH Propagation delay 3.3
toHL AntoBn 37 ns
tPLH Propagation delay 3.6
tonL Brito An 35 ns
Cos Output capacitance (BG - B8) only) 6 pF
loL Output current (BO - B8) only) 100 mA
Standby 1
Icc Supply current An to Bn 7 mA
Bn to An 18
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA DWG NUMBER
52-PIN PQFP —40°C to +85°C 74ABTL3205 BB BTL3205 BB SOT379-1
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PIN CONFIGURATION
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PIN DESCRIPTION
SYMBOL FUNCTION ASSERTION 10 LOGIC
OEA1 Output enable data receiver group 1 Low input TTL
OEA2 Output enable data receiver group 2 Low Input TTL
OEB Output enable data transmitter Low Input TTL
IEA Output enable clock and framepulse receiver Low Input TTL
WS Master/Slave select: Input TTL
L: Master, enable clock transmitter
H: Slave, disable clock transmitter
Mode Input TTL
Low: Data through mode
High: Registered data mode
Power Up Power up mode, held low during power up to Low Input TTL
disable clock and data transmitters
Recmode Enables receiver High Input TTL
Tranmode Enables transmitter High Input TTL
ACIk1 Clock or data path [[le] TTL
ACIkin [l{e] TTL
IEA = H — Input for busclock
IEA = L — Output for busclock
AQ.A3 data group 1 1] TTL
ACIk2 Clock or data path [l{e) TTL
AFPIn Alternate data path Output TTL
APAR Alternate data path (nput TTL
A4 A7 data group 2 70 TTL
BClk1 Clock or data path [Is} BTL
B0..B3 data group 1 [ls} BTL
BClk2 Clock or data path [I[e) BTL
B4.B7 data group 2 /0 BTL
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LOGIC DIAGRAM
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H = High voltage level
L = Low voltage level
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LOGIC SYMBOL (IEEE/IEC)
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ABSOLUTE MAXIMUM RATINGS

Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted, these limits are over the operaling free-air temperature range.

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage -05t0+7.0 \
TTL Signals -1.2t0+7.0 v
Vin Input voltage

BTL Signals —1.2t045.5 v

Iin Input current —18to +5 mA
Vour Voltage applied to output in High output state 0.5t +V¢go N

) ) AD- AB 48 mA

loyt Current applied to output in Low output state 5088 200 Y
Tamb Operating free-air temperature range ~40 to +85 °C
Tste Storage temperature -85 to +150 °C
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DC ELECTRICAL CHARACTERISTICS

Over recommended operating free-air temperature range unless otherwise noted.

LIMITS
SYMBOL PARAMETER TEST CONDITIONS? UNIT
MIN TYP2 MAX
: Vee = MAX, V)L = MAX,
loH High level output current BTC Viry = MIN, Voy = 1.9V 5 100 uA
g - Voo = 0.0V, V) = MAX,
lorF Power-off output current BTL Vioy = MIN, Yoy = 1.9V 10 100 uA
Ve = MIN, V)= MAX,4
Vi e MIN, Tops = ~3mA 25 285 34 v
VoH High-level output voltage TTL Vee = MIN to MAX, 4
VL= MAX, V) = MIN, Veg— 11 v
lon = —104A
Vo = MIN, V) = MAX,
TTL Vo= MIN, o = 24mA 35 0.5 1%
) Vee = MIN, V) = MAX,
Voo Low-level output voltage Vi = MIN, T = 100mA 0.75 1.0 1.10 v
BTt Vv MIN MAX
cc=MIN, V) = .
Viri = MIN, o, = 4mA 05 07 v
TTL Vee = MIN, [ = Ik 0.8 -1.2 v
Vik Input clamp voltage
BTLC Vee = MIN, 1§ = ~18mA 0.8 -1.2 v
input current at maximum Voo = MAX,
h input voltage T V)= 0.5V or 5.5V 01 %50 HA
Voo = MAX, V=27V,
TTLC CC e bV 0.1 20 nA
I High-level input current e Voo = MAX, V; = 1.9V 01 100 WA
Voo = MAX, V= 3.5V5 100 mA
i TTL Vee = MAX, V) = 0.5V 0.1 -20 HA
he Low-level input current
BTC Vee = MAX, V| = 0.75V 0.1 -100 HA
tozn Off-state output current TTL Vee = MAX, V5 =27V 0.1 50 HA
loze Off-state output current TTL Vee = MAX, Vo = 0.5V 20 -50 nA
Short-circuit output _ _ _
los current® TTL Voo = MAX, Vo = 0.0V —60 130 150 mA
Recmods Low _
Tranmode Low | Y6 = MAX ! 3 mA
Recmode Low | Voo = MAX
Tranmode High | Mode = Low 7 12 mA
Recmode Low | Ve = MAX
lec Supply current (total) Tranmode High | Mode = High 13 21 mA
Recmode High _
Tranmode Low | VoC = MAX 18 25 mA
Recmode High _
Tranmode High Vee = MAX 29 43 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type

2. Alltypical values are at Vgg = 5V, Tymp = 25°C.

3. Not more than one output should be shorted at a time. For testing Ips, the use of high-speed test apparatus and/or sample-and-hold
techniques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting
of a High output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter lests. In any
sequence of parameter tests, log tests should be performed last

4. Due to test equipment limitations, actual test conditions are V| = 1.8V and V| = 1.3V for the B side.

5. For B port input voltage between 3 and 5 volts |y will be greater than 100pA, but the parts will continue to function normally.

TTL signals CLKin, CLK-1/CLK-QUT, CLK-2/FP-QUT, /FP-IN, /PARITY t,A0..A7, OEB, MASTER/SLAVE, MODE, OEA1, OEA2
BTL signals CLK1BTL, CLK2BTL, B0..B7
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LIVE INSERTION SPECIFICATIONS

LIMITS
SYMBOL PARAMETER
MIN NOM MAX UNIT
Vgeiagy | Bias pin DC current Vee=010525V,Bn=0to20V 4.5 5.5 v
Vec=0to4.75V,Bn=0102.0V, 1 mA
Bias V=4.5t0 5.5V
| Bias pin DC current
Biasy P Voo -4.51055Y,Bn=01020V, o R
Bias V = 4.5 to 5.5V s
“éﬁ Bus voltage during prebias | BO — B8 = 0V, Bias V = 5.0V 1.62 21 Vv
AC ELECTRICAL CHARACTERISTICS
A PORT LIMITS
TEST Tamp = +25°C Tamb = —40°C 1o +85°C
SYMBOL PARAMETER CONDITION Vee =5V Vec =5V £ 10% UNIT
Cy = 50pF, C = 500 C, = 50pF, G| = 5000
MIN TYP MAX MIN MAX
toLH Propagation delay 2.0 36 6.5 2.0 73
- B to An Waveform 2 18 35 6.1 18 6.7 ne
teLh Propagation delay, ; 20 38 6.5 2.0 7.3
oL BCLKT lo ACLK1 Waveform 2 18 36 6.1 18 6.7 e
teLh Propagalion delay 20 3.7 6.5 2.0 7.3
oL BCLK 1o AGLKin Waveform 2 18 a7 6.1 18 6.7 s
oL Propagation delay 2.0 3.7 6.5 20 7.3
tprL BCLK2 to AGLK2 Wavetorm 2 18 | 39 | 61 18 67 s
PLH Propagation detay Waveform 2 2.0 3.8 6.5 2.0 7.3 ns
o BCLKZ to AFP aveto 18 a9 6.1 18 8.7
tpzH QOutput Enable time 2.0 38 6.5 2.0 73
. Wavetorm 1, 2 ns
tpLz OEAT, OEAZ, [EA to An 1.8 25 6.1 1.8 6.7
teHz Output Disable time 1.6 25 56 14 57
d nt if
oLz OFA1, OFA2, IEA 10 An Waveform 4.5 55 33 7.8 18 8.2 ns
trim Output transition time, An Port Test Circuit and 3.0 7.0 ns
i 10% to 90%, 90% to 10% Waveforms 17 4.0
Pulse skew?
tsk(p) Mpr — 1oLl MAX Waveform 3 2.0 ns

NOTES:

1. Ity actual — tpy actuall for any data input to output path compared to any other dala input to output path where N and M are either LH or
HL. Skew times are valid only under same test conditions {temperature, Vo, loading, etc.).

2. tsk{p) is used to quantify duly cycle characteristics. In essence it compares the input signal duty cycle to the corresponding output signat
duty cycle. (50MHz input frequency and 50% duty cycle, tested on data paths only).
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AC ELECTRICAL CHARACTERISTICS

B PORT LIMITS
TEST Tamp = +25°C Tamp = —40°C to +85°C
SYMBOL PARAMETER CONDITION cc =5V Vee =5V £ 10% UNIT
Cp=30pF, Ry=18.50 | C_ = 30pF, Ry = 18.5Q
MIN TYP MAX MIN MAX

teLH Propagation delay . 1.0 33 4.7 1.0

tort AntoBn Wavelorm 2 1.0 27 45 10 37 ne
(=TRY] Propagation delay, 20 4.6 59 2.0 63

oL AGLKin 1o Bn Waveform 1,25 a5 5.9 20 63 e
teLH Propagation delay 2.0 4.6 73 2.0 7.6

o ACLKin to BCLK2 Wavelorm 1.2 5 | 45 | 7a 2.0 756 ns
teLH Propagation delay 1.0 3.2 47 1.0 5.1

torL ACLK1 to BCLK1 Wavelorm 2 1.0 29 45 1.0 a7 ne
tpLH Propagation delay 1.0 341 57 1.0 6.0

ot ACLK2 to BCLK2 Wavelorm 2 10 31 55 1.0 56 e
tpLn Enable/disable time 1.0 3.8 6.8 1.0 7.6

tori, OEB to Bn or BCLK2 Waveform 1.2 13 34 6.4 1.0 6.9 s
trLH Transition time, Bn Port Test Circuit and 1.0 25 1.0 3.0

tTHL (1.3V to 1.8V) Wavetorms 0.6 2.0 0.6 25 ns

2
tsk(p) rt’ulse_srewl Waveform 3 2.0 ns
PHL — tpLHl MaX

NOTES:

1. Itpy actual — tpy actuall for any data input to output path compared to any other data input to output path where N and M are either LH or
HL. Skew times are valid only under same test conditions (temperature, Ve, loading, efc.).

2. tgk(p) is used to quantify duty cycle characteristics. In essence it compares the input signat duty cycle to the corresponding output signal
duty cycle. (50MHz input frequency and 50% duty cycle, tested on data paths only).

AC SETUP REQUIREMENTS
LIMITS
Tamp = +25°C Tamp = —40°C to +85°C
Vee = 5V Vee = 5V £ 10%
SYMBOL PARAMETER CONDION uNIT
Cy = 50pF (A side) / Cp = 30pF (B side)
R, = 5000 (A side) / Ry =18.50 (B side)
MIN TYP MIN MAX
ts(H) Setup time 1.9 20
(L) An 1o ACLKin Wavelorm & 13 15 "
th(H) Hold time 1.8 23
(L) An to ACLKin Waveform 6 20 2.0 ns
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AC WAVEFORMS
Vi = 1.55V for Bn, Vi = 1.5V for all others

SA00141

Waveform 1. Propagation Delay for Data or
Output Enable to Output
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Waveform 2. Propagation Delay for Data to Output
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Waveform 3. Qutput Skews
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Waveform 4. 3-State Output Enable Time to High Level and
Output Disable Time from High Level
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Waveform 5. 3-State Output Enable Time to Low Level and
Output Disable Time from Low Level
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Waveform 6. Data Setup and Hold Times
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TEST CIRCUIT AND WAVEFORMS

vee
BIAS V o/L_.o 70v
Ry
v
PULSE DUT AT
GENERATOR 0% T T W T AMP (V)
CL AL NEGATIVE M
J_ I PULSE 10% 10%
= = = = L waﬁ— LOW vV
Test Circuit for 3-State Outputs on A Port THL (F) ITLH (R
]‘ TLH OR) \THL (tF)
SWITCH POSITION v povy ST T AMP (V)
TEST SWITCH POSITIVE
PULSE M VM
tpiz. tpz | closed 10%
All other | open Two T Lowv
Vp = 1.55V for Bn or Bn, Vy = 1.5V for all others
Voo 2.0V (for Ry = 9Q) input Pulse Definition
2.1V (for Ry = 16.5¢2)
BIAS V !
. ABTL INPUT PULSE REQUIREMENTS
vaut u Amplitude | LowV | Rep.Rate| ty tron | trao
GENERATOR APort 3.0V 0.0V 1MHz | 500ns | 2.5ns | 2.5ns
l I ‘o B Port 2.0V 1.0V 1MHz 500ns | 2.5ns | 2.5ns
Test Circuit for Outputs on B Port
DEFINITIONS
R = Load resistor; see AC CHARACTERISTICS for value.
C.= Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Rr= Termination resistance should be equal to Zoyt of pulse
generators.
Cp= Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Ry= Pull up resistor;
see AC CHARACTERISTICS for value.
SA00146
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