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FEATURES
*Typical propagation delay from
clock to output: 3.5ns

*Typical ECL supply current (~IECL):
110mA

oTypical TTL supply current (ITTL):
25mA

*Low logic level of ECL output
doubles as a high impedance state

*ECL output drives 25 Ohm loads

4,000 Volt ESD protection for all
pins

¢ Controlled edge rates for quieter
bus operation

DESCRIPTION

The 100984 is a four-bit, translating
transceiver with registers. It allows the
exchange of data between a 100K ECL

100984

Quad ECL-TTL Translating Transceiver

with Registers

bus and a TTL bus. The A data lines are
100K EClL—compatible and bidirectional.
The B data lines are TTL—compatible and
unidirectional (Bl for input, BO for output).
The control lines are 100K
ECL~compatible.

There are three basic modes of operation
for the device: When data flows from A to
BO, an ECL~to~TTL translation occurs.
When data flows from Bl to A, a
TTL—to—ECL translation occurs. Finally, A
can be disconnected from B, preventing
any data exchange between the ECL and
TTL buses.

The 100984 has two storage registers,
one for each direction of data flow (A to
BO, Bl to A). Data is stored on the rising
edge of the clock pulse (CPAB, CPBA),
provided that the clock enable (CEAB,
CEBA) is Low.

ORDERING INFORMATION

Each 100K ECL output (A side) can drive
aload as low as 25 Ohms (i.e. a 50 Ohm
bus terminated at each end with 50 Ohms
0 —2.0V). When an ECL output goes Low,
its emitter—follower turns off. As a result,
the Low logic level approaches the
termination  voltage (-2.0V) and
represents a high impedance state. A
High on the ECL output enable (OEBA)
will also cut off the emitter—follower,
producing the same high impedance
state.

The TTL outputs (BO) have three—state
capability. A High on the TTL output
enable (OEAB) will put the TTL outputs
into a high impedance state.

Power may be applied to the VECL and
VTTL pins in any order.

All unused inputs can be left open due to
integrated puli-down resistors.

DESCRIPTION

ORDER CODE

28-Pin PLCC

100984A
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PIN DESCRIPTION
PINS DESCRIPTION
Ao —Aq Bidirectional data lines (100K ECL compatible)
Blg— Bl Data inputs (TTL compatible)
BOp - BO4 Data outputs (TTL compatible)
OEAB BO output enable (100K ECL compatible)
OEBA A output enable (100K ECL compatible)
CPAB Clock pulse input for A-to—BO data flow (100K ECL compatible)
CPBA Clock pulse input for Bl-to-A data flow (100K ECL compatible)
CTEAB Clock enable input for A—to—BO data flow (100K ECL compatible)
CEBA Clock enable input for Bi-to-A data flow (100K ECL compatible)
VECL ECL supply voltage
VTTL TTL supply voltage
GNDECL, Ground for ECL internal logic and reference generator
GNDECL, Ground for ECL outputs
GNDTTL TTL ground
PIN CONFIGURATION IEC/IEEE SYMBOL
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LOGIC DIAGRAM
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NOTE:

Pins Blo through Bl3 and BO, through BO; are TTL—compatible. Pins CPAB, CPBA, CEAB, CEBA, OEAB, OEBR, and A, through A are ECL—

compatible.

FUNCTION TABLE

ENABLES CLOCK | INPUT | REGISTER OuTPUT OPERATING MODE
OEAB | CEAB CPAB A, AB BO, A-TO-BO DATA PATH (ECL-TO-TTL TRANSLATION)
OEBA | CEBA | CPBA Bl, BA A, BI-TO-A DATA PATH (TTL-TO-ECL TRANSLATION)
L L T L L L Load data into register and present at outputs
L L T H H H
L L T X L L
L L 2 X H H Hold data in register and present at outputs
L H X X L L
L H X X H H
H L T L L z Load data in register with outputs in high impedance state
H L T H H z
H L T X NC P4 Hold data in register with outputs in high impedance state
H H X X NC 2
NOTES:
H = High voltage level Z = High impedance state Any combination of A—to—B and B—to-A opera-
L = Low'voltage level T Low—to—High transition tions may be cgrriqd out ooncurrea_':tly, provided
;\J(C Z ggndtw :z;rgz 2 . Ne Low—to—High transition that no signal is driven into an active (enabled)

output,
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ABSOLUTE MAXIMUM RATINGS FOR ECL-COMPATIBLE LINES GNDECL, = GNDECL, = GNDTTL = ground
Ta = 0°C to +85°C unless otherwise specified.

SYMBOL PARAMETER LIMITS UNIT
VECL ECL supply voltage range —7.010 +0.5 v
Vin Input voltage (VN should never be more negative than VECL) VECLto +0.5 \2
lo Output source current {continuous) -100 mA

NOTE:

Operation beyond the limits set forth in this table may impair the useful life of the device.

ABSOLUTE MAXIMUM RATINGS FOR TTL-COMPATIBLE LINES GNDECL, = GNDECL, = GNDTTL = ground,

Ta =0°C to +85°C unless otherwise specified.

SYMBOL PARAMETER LIMITS UNIT
VTTL TTL supply voltage range —0.5t0+7.0 )
Vin Input voltage -05t0 VTTL A
I Input current —-301t0 +5.0 mA
Vour Voltage applied to output in High state —0.51t0 VTTL \
lout Current applied to output in Low state +96 mA
Ts Storage temperature range —-65to +150 °Cc
T, Maximum junction temperature +150 °c

NOTE:

Operation beyond the limits set forth in this table may impair the useful life of the device.

DC OPERATING CONDITIONS FOR ECL-COMPATIBLE LINES

TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN. NOM. MAX. UNIT
GNDECL, Ground for ECL internal logic and reference generator 0 [o] [¢] \
GNDECL, Ground for ECL outputs 0 [ 0 \
VECL ECL supply voltage —4.8 -4.5 4.2 \
VECL Egl(L}?lepglLyf;?r:ti?yge when operating with the 10K or the 57 v
VECL = 4.2V —-1150
Viy High level input voltage VECL = 4.5V -1165 -880 mV
VECL = 4.8V -1165
VECL=-4.2V —1475 mV
Vi Low level input voltage VECL = 4.5V -1810 ~1475 mvV
VECL =48V —1490 18%
NOTE:

When operating at other than the specified VECL voltages (-4.2V, 4.5V, ~4.8V), the DC and AC electrical characteristics will vary slightly from their
specified values.
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DC OPERATING CONDITIONS FOR TTL-COMPATIBLE LINES

LIMITS
SYMBOL PARAMETER MIN. NOM. MAX. UNIT
GNDTTL TTL ground 0 0 0 v
VTTL TTL supply voltage +4.5 +5.0 +55 \
Viy High level input voltage +2.0 \%
Vi Low level input voltage +0.8 \
~lon High level output current 15 mA
oL Low level output current 48 mA
Ta Operating ambient temperature range 0 +25 +85 °c
DC ELECTRICAL CHARACTERISTICS FOR ECL-COMPATIBLE LINES
GNDECLy = GNDECL, = GNDTTL = ground, VECL = 4.8V to -4.2V, VTTL = +4.5V to +5.5V, T4 = 0°C to +85°C unless otherwise
specified’-34
TEST LIMITS
SYMBOL PARAMETER CONDITIONS? MIN. | TYP. | MAX. | UNIT
Store High state in register BA. VECL = 4.2V | -1020 —870 | mV
Vok High level output voltage An is tested with a 25€) load VECL =45V | —1025 | —055 | —880 | mv
terminated 1o V1 =-2.0V X 0.010V.
OEBA at ViLuin VECL = -4.8V [ -1035 -880 mV
Store High state in register BA. VECL =—4.2V | -1030 mV
Vour High level output threshold voltage An iSA tested with a 25€) load VECL = 4.5V | -1035 mVv
terminated to Vy=-2.0V 1 0.010V.
OEBA at Vi yax- VECL = 4.8V | 1045 mv
Store High state in register BA. OEBA and OEAB at
= 5
loz Off-state output current Virax. Apply —2.1V 1o A, under test. 90 HA
A, under test at Viguax, other A, at Vi .
Aa OEBA at Vi ax. 120 | pA
™ Righ level input current® | OEAR, OEBA, OI;'me r?ontrol Iin? lynder tei/st at Viumax,
TEAB, CEBA, | 8@ other control lines at Vium. 140
CPAB. CPBA All Bl at Vi_un- All A, and BO,, open. HA
A, under test at Vi N, other A, at Vigmax.
An DEBX at Vimax. 10 LA
e Low level input current® | OEAB, OEBA, | One control line under test at Vi y.
TEAR, CEBA, | all other control lines at Vigmax. 10 HA
CPAB. CPBA | All Bl at Viuumax- All A, and BO, open.
—|ECL ECL supply current All A, at Viyax. OEBA at Viguax. 64 110 150 | mA
NOTES:

n

Section 3.

w

. The specified limits shown in the DC electrical characteristics table can be met only after thermal equilibrium has been established.

Thermal equilibrium is established by applying power for at least 2 minutes, while maintaining transverse airflow of 2.5 meters/sec
(500 linear feet/min) over the device, mounted either in a test socket or on a printed circuit board. Test voitage values are given in the DC

operating conditions table.

. The specified limits represent the worst case values for the parameter. Since these worst case values normally occur at the supply voltage
and temperature extremes, additional noise immunity can be achieved by decreasing the allowable operating condition ranges
Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to DC Testing, Chapter 1,

4. The device can function down to VECL = 5.7V, allowing operation with either the 10K or the 10KH family. Correction factors can be used to
calculate new DC limits for the extended VECL range. For more information, see Chapter 10, Section 4.

5 For bidirectional lines, this parameter includes currents due to output leakage and input pull-down resistors.

June 14, 1990

597




Philips Components—Signetics ECL Products

Product Specification

Translating Transceiver
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DC ELECTRICAL CHARACTERISTICS FOR TTL-COMPATIBLE LINES
GNDECL = GNDECL, = GNDTTL = ground, VECL = —4.8V 10 4.2V, VTTL = 4.5V to 5.5V, Ty = 0°C to +85°C unless otherwise specified!3

TEST LIMITS
SYMBOL PARAMETER CONDITIONS? MIN. | TYP. | MAX. | UNIT
Vor High level output voltage Store High state in register AB. lon = 3mA 24 v
OEAB at Vi . lon=—15mA | 20 v
VoL Low level output voltage Store Low state in register AB. loL = +24mA 0.35 0.50 Vv
OEAB at Vi yin- lop = +48mA 0.40 0.55 \
Vik Input clamp voltage Apply —18mA to Bi,, under test with other Bl, open. -12 | 073 )
I Input current at maximum input voltage sl{"TuLn g;aitse;t\/‘at +5.8V, other Bl, at ground, 500 HA
Ly High level input current Bl under test at +2.4V, other Bl at ground. 70 A
—h Low level input current Bl, under test at +0.4V, other Bl, at +2.4V. 70 RA
| Off—state output current, Store Low state in register AB. OEAB and OEBA at 80
OzH High level voltage applied Viimax- Apply 2.4V to BO, under test. HA
| Off—state output current, Store High state in register AB. DEAB and OFEBA at 40
oz Low level voltage applied Viumax- Apply 0.5V to BO,, under test. HA
- Store High state in register AB. One BO,, under test
—los Short circuit output current? at ground. OEAB at Vi . 60 95 225 mA
. . Store High state in register AB. OEAB at V| . All
ITTLH | TTL supply current with outputs High BO, o pgn, VTTL atg+5.5V. ILMIN 20 30 mA
. Store Low state in register AB. DEAB at Vi yn. All
ITTLL TTL supply current with outputs Low BO, open. VTTLat +55V. 25 35 mA
TTL supply currentwith outputs in the high
TTZ | oo s e P 9" | OEAB at Vymax, All BO, open. VTTL at +5.5V. 30 40 | ma
NOTES:

1. The specified limits represent the worst case values for the parameter. Since these worst case values normally occur at the supply voltage
and temperature extremes, additional noise immunity can be achieved by decreasing the allowable operating condition ranges.

2. Conditions for testing shown in the tables are not necessaril
Section 3.

3. The specified limits shown in the DC electrical characteristics table can be met only after thermal equilibrium has been established.
Thermal equilibrium is established by applying power for at least 2 minutes, while maintaining transverse airflow of 2.5 meters/sec
{500 linear teet/min) over the device, mounted either in a test socket or on a printed circuit board. Test voltage values are given in the DC
operating conditions table.

4. Not more than one output should be shorted at a time. The other outputs should not be loaded. For testing log, the use of a 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 tests. In any sequence of parameter tests, los tests should be performed last.

June 14, 1990
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Translating Transceiver 100984

AC ELECTRICAL CHARACTERISTICS FOR TTL-TO-ECL DATA FLOW
PLCC GNDECL, = GNDECL, = GNDTTL = ground, VECL = ~5.7V to —4.2V, VTTL = 4.5V 10 5.5V.

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Ta=0°C Ta = +25°C Ta=+85°C | UNIT
MIN. | MAX. | MIN. | MAX. [ MIN. | MAX.
Maximum clock frequency
frax CPBA Waveform 1 350 350 350 MHz
tozu Propagation delay 2.0 45 20 45 2.0 4.5 ns
tpz CPBAto A, Waveform 1 0.5 3.0 0.5 3.0 05 30 ns
tozm 8‘&‘5;‘;“::‘9 time Waveform 3 20 | 45 | 20 | 45 | 20 | 45 | ns
torz Qut ”‘t‘o’i;ib'e fime Waveform 3 o5 | 25 | o5 | 25 | o5 | 25 | ns
:Iﬁ’; Transition time for A, Waveform 1 gg gg gg Sg gg gg ::
ts(H) Setup time 35 35 35 ns
ts(L) Bl to CPBA Waveform 1 4.0 4.0 4.0 ns
thiH) Hold time 0 0 4] ns
thil) Bl to CPBA Waveform 1 0 0 [+] ns
tsH) Setup time 1.0 1.0 1.0 ns
ts(L) CEBA to CPBA Waveform 2 15 15 15 ns
thiH) Hold time 1.0 10 1.0 ns
thily CEBA to CPBA Waveform 2 1.0 1.0 1.0 ns
fw(H) Pulse width 1.0 1.0 1.0 ns
tall) CPBA Waveform 1 1.0 1.0 10 ns
NOTE: For AC test setup information, see AC Testing, Chapter 2, Section 3.
AC ELECTRICAL CHARACTERISTICS FOR ECL-TO-TTL DATA FLOW
PLCC GNDECL; = GNDECL, = GNDTTL = ground, VECL = 5.7V to 4.2V, VTTL = 4.5V to 5.5V.
LUIMITS
SYMBOL PARAMETER TEST CONDITIONS Ta=0°C Ta =+25°C Ta = +85°C UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Maximum clock frequency
fuax CPAB Waveform 4 300 300 300 MHz
toLH Propagation delay 15 40 15 4.0 1.5 4.0 ns
tonL CPAB to BO, Waveform 4 20 4.5 20 45 20 4.5 ns
trzm Qutput enable time 15 4.0 1.5 4.0 15 40 ns
oz OEAB to BO, Waveform 6 20 50 20 50 20 5.0 ns
tonz Qutput disable time 20 50 20 50 20 50 ns
iz OFEAB to BO, Waveform 6 40 70 40 70 40 7.0 ns
te(H) Setup time 1.0 1.0 1.0 ns
ts(L) A, to CPAB Waveform 4 1.0 1.0 1.0 ns
thiH) Hold time 1.0 1.0 10 ns
thil) A,to CPAB Waveform 4 1.0 1.0 1.0 ns
ts(Hy Setup time 1.0 10 1.0 ns
L) TEAB to CPAB Waveform 5 1.0 10 10 ns
thiH Hold time 1.0 1.0 1.0 ns
thil) CTEAB to CPAB Waveform 5 15 1.5 15 ns
twiH) Pulse width 1.0 1.0 10 ns
L) CPAB Waveform 4 1.0 1.0 10 ns

NOTE: For AC test setup information, see AC Testing, Chapter 2, Section 3.
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AC WAVEFORMS FOR TTL-TO-ECL DATA FLOW

tw(H) (L) ————»

— — — —  +1050mV

°"°‘_/m - i A

1AMAX

o(L) -2 [ ity >} = m(ﬂ)+|

= V.

T - A

Waveform 1. Data Timing

+310mV

+310mY

T Voy+20V

An
{data out)

VT = system ground

Waveform 3. Output Enable Timing

NOTE:
All power and signal voltages shifted up 2.0V for AC bench test purposes.
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Translating Transceiver 100984

AC WAVEFORMS FOR ECL-TO-TTL DATA FLOW

) ) ————»]

G R N W

VIMAX
to{Lyra— (L) > - \,,(H)—-I

Y e~
Y &k

Waveform 4. Data Timing

CPAB
50%

-1880mV

D )~

Waveform §. Clock Enable Timing

OEAB 5

BOp,

{data out,
stienuated)

BO,
{data out,
attenuated)

Waveform 6. Output Enable and Disable Timing
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AC TEST CIRCUIT FOR TTL-TO ECL DATA FLOW

+7.0V 20V
L—( I—*F — l—_| L—I ——
o 1 2510 DJOHF.— 1 25LUF o.qu_
GENERATOR = = = =
= I
ja— Ly —ta— 13— VITL GnOTTLfE—— Ly
SCOPE |o /™ ) SCOPE
ICHANNEL A -%- EL; crea Ag = 1 CHANNEL B
| $5 c
T —] cPaB 500 T L3h
— - — OEBA - = -
——] oExB
— cemx =
See 2§ — | CEAB
el —]. NOTES:
L] Ay 1. The 0.01p4F and 0.1|UF decoupling capaci-
Biz tors should be NPO Ceramic or MLC type.
Bly A2 |——— } Seenote3 All decoupling capacitors should be placed
GNDECL. Ag f——o asclose as physically possible to the Device
_{ 1 Under Test (DUT), and lead lengths should
GNDECt be kept to less than 1/4 inch (6mm).
I | ! VECL 2. Those inputs not connected to the pulse
BUF | 010F l_ generator should be connected to either a

High or a Low state, consistentwith the logic

+2.0V I‘. — —i function required.

25[UF O.01|LF 3. Allunusedoutputs are loaded the same way
- - as the output under test, substituting a 5002
-2.5v termination for the scope. The tolerance of

all resistors should be 1% or better.

4. L, and L are equal length, 50Q2 impedance
lings. Ly, theleadlength from the DUT input
pin to the junction of the cables from the
pulse generator and the scope, should not
exceed 1/4 inch (6mm).

5. Ry = 5042 termination internal to scope.

6. Fixture and stray capacitance (notincluding
scope cable capacitance) = C;_ < 3pF.

7. Any unterminated stubs or unmatched con-
nections anywhere along the transmission
line between the pulse generator and the
DUT or between the DUT and the scope
should notexceed 1/4 inch (Bmmj)in length.
(Refer to section on AC test procedure).

8. All power and signal voltages shifted up
2.0V for AC bench test purposes.
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100984

AC TEST CIRCUIT FOR ECL-TO TTL DATA FLOW

IEan

See note 8

_4:,‘\,_/
—_— 7.0V

—"}‘ .

PULSE a = =
GENERATOR] \I_ = =
l<— Ly—ra— L3—» VITL GNDTTL
SCOPE P
ICHANNELAI 1 CPAB
iRT 20
CPBA
= = —]ceAs B8O,
—|oEeBa 80,
—|cExs
See note 2 —— cEBZ BO3
Ao
:1 GNDECL,
2
—] GNDECL,
VECL

=c

I

See note 3

- I SCOPE
A ) . CHANNEL B
f M 7
1 R]’
NOTES:

e

o

. The 0.01F and 0.1F decoupling capaci-

tors should be NPQO Ceramic or MLC type.
Ali decoupling capacitors should be placed
as close as physically possible to the Device
Under Test (DUT), and lead lengths should
be kept to less than 1/4 inch (6mm).
Those inputs not connected to the pulse
generator should be connected to either a
High or a Low state, consistentwith the logic
function required.

. Allunusedoutputs are loaded the same way

as the output under test, substituting a 5082
termination for the scope. The tolerance of

all resistors should be 1% or better.

. LyandL; are equal length, S0Q2 impedance

lines. Ly, theleadlength from the DUT input
pin to the junction of the cables from the
pulse generator and the scope, should not
exceed 1/4 inch (6mm). Ly, the lead length
from the DUT output pin to R, and R,
should not exceed 1/4 inch.

Rt = 50€2 termination internal to scope. R,
=450€2. R, = 50002.

. Fixture and stray capacitance (notincluding

scope cable capacitance) = Cy = 50pF.

. Any unterminated stubs or unmatched con-

nections anywhere along the transmission
line between the pulse generator and the
DUT or between the DUT and the scope
should notexceed 1/4 inch (mm) in length.
(Refer to section on AC test procedure).

. Measure tp 7 and tpz with the switch

closed. Other AC parameters are tested
with the switch open.

June 14, 1990
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INPUT PULSE DEFINITION FOR TTL-TO-ECL DATA FLOW

+1050mV

NEGATIVE PULSE

POSITIVE PULSE

+310mV

INPUT PULSE REQUIREMENTS FOR
CPAB, CPBA, CEAB, CEBA, OEAB, OEBA
GNDECL, = GNDECL, = GNDTTL = +2.0V+ 0.010V,
VECL = -2.8V to -2.2V, VTTL = +6.5V to +7.5V, V¢ = OV (system ground)

Family Amplitude | Rep Rate L), tu(H) ik, trhe
100KECL | 740mV, 1MHz 500ns 0.7+0.1ns
L+ 150V
0%

NEGATIVE PULSE “asv

POSITIVE PULSE

+2.0V

INPUT PULSE REQUIREMENTS FOR BI,

GNDECL, = GNDECL, = GNDTTL = +2.0Vt 0.010V,
VECL = -2.8V 10 ~2.2V, VTTL = +6.5V to +7.5V, V1 = OV {system ground)

Family Amplitude Rep Rate tw(l), t{H) trn, L
TTL 3.0Vpp 1MHz 500ns 25+0.2ns

NOTE:
All power and signal voltages shifted up 2.0V for AC bench test purposes.
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INPUT PULSE DEFINITION FOR ECL-TO-TTL DATA FLOW

THL

NEGATIVE PULSE

POSITIVE PULSE

YLH

80%
50%

- t
ILH — 950mV
80%
50%
N2 7
——————— 1690mV
L)

INPUT PULSE REQUIREMENTS FOR
A,, CPAB, CPBA, CEAB, CEBA, OEAB, OEBA

3

GNDECL, = GNDECL, = GNDTTL = 0OV (sys!‘em ground),
VECL = 4.8V to —4.2V, VTTL = +4.5V to +5.5V

Family Amplitude

Rep Rate

twil), tw(H) triws i

100KECL | 740mV,,

1MHz

500ns 0.7+ 0.1ns
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