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10116

Line Receiver

Triple Differential Line Receiver

FEATURES ORDERING INFORMATION PIN CONFIGURATION
® Typical propagation delay: 2.4ns DESCRIPTION ORDER CODE
* Typical supply current (-ge): 177mA | 16_Pin Plastic DIP 10116N
16—Pin CeramicDIP 10116F
DESCRIPTION - ]
The 10116 is a Triple Ditferential Line 16-Pin SO 10116D veca 1] 18] veer
Receiver with low-impedance % 2] 15] o5
emitter-follower complementary outputs. o [3] DA
Intended primarily to receive data from T [4] EES
twisted-pair lines, this device is also 0y [E] 2 o
suitable for minicomputers, testing and PIN DESCRIPTION ! ‘
instrumentation. It can also be used as a PINS DESCRIPTION o, [g] 71} vap
sense amplifier for MOS RAMSs as a o [7] 10} Dy
MOS-to-ECL interface circuit; as a Do. 02 Da: | bt inputs vee [8] o
high-speed comparator and having an Dy, D2, Ds EE
internal reference supply voltage (Vgg) Reference Bias
output, it can operate as a Schmitt Vas Voltage Output
Trigger.
. _ Qy, Qy, Qs | Data Outputs (OR)
One input from any unused amplifier in a
package must be tied to Vgg_ Ty, 0z, Q, | Data Outputs (NOR)
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Philips Components ECL Products Product Specification
Line Receiver 10116
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMITS UNIT
Ve Supply voitage -8.0 Vv
Vin Input voitage (Vi should never be more negative than Vgg) 0to Vge v
lo Qutput source current (continuous) -50 mA
Ts Storage temperature range -55to +150 °C
T Maximum junction temperature Ceramic Package +165 °c
Plastic Package +150 °c
NOTE:

Operation beyond the limits set forth in this table may impair the useful life of the device. Unless otherwise noted, these limits are specified over the
operating ambient temperature range.

DC OPERATING CONDITIONS
TEST LIMITS
SYMBOL PARAMETER CONDITIONS MiN. NOM. MAX. UNIT
Vees, Vegz | Circuit ground ] 0 0 v
Vee Supply voltage (negative) 5.2 \
Ta=-30°C -890 mv
Vi High level input voltage Ta=+25°C -810 mv
Ta = +85°C -700 mv
Ta =-30°C -1205 mv
VT High level input threshold voltage Ta = +25°C -1105 mv
Ty = +85°C ~1038 mv
Ta=-30°C -1500 mvV
Vit Low level input threshold voltage Ta = +25°C -1475 mV
Ta = +85°C —1440 mv
T = -30°C -1890 mv
Vi Low level input voltage Ta = +25°C -1850 mvV
Ta = +85°C -1825 mv
Ta Operating ambient temp Jre range -30 +25 +85 °c
NOTE:

When operating at other than the specified Vg voltage (—5.2V), the DC and AC Electrical Characteristics will vary slightly from specified values.
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10116

DC ELECTRICAL CHARACTERISTICS Vce: = Veea = ground, Vgg = -5.2V £ 0.010V, Ty = —30°C to +85°C output loading 50Q to
2.0V 1 0.010V unless otherwise specified’?

TEST LIMITS
SYMBOL PARAMETER CONDITIONS? MIN. | TYP. | MAX. | UNIT
For Q,, outputs, apply Vi miN to each inverting input,
Ta=-30°C one at a time, W/ Viyuax applied to all other ~1060 —890 mv
. inverting inputs and Vgg applied to all non—inverting
Vou High level output voltage | T = +25°C inputs. For G, outputs, apply Viwax o each -960 -810 mV
inverting input, one at a time, with Vi yN applied to
Ta = +85°C | all other invening inputs and Vgg applied to ali non- | —890 —700 mvV
inverting inputs.
For Qp, outputs, apply V) 1 to each inverting input,
Ta=-30°C [ one ata time, w/ Viumax applied to all other ~1080 my
High level output inverting inputs and Vgg applied to all non—inverting
Vour threshold voltage Ta=+25°C | jnputs. For gn outputs, apply Vit to each inverting 980 mv
input, one at a time, with V| N applied to all other
Ta = +85°C | inverting inputs and Vgg applied to all non-inverting | -910 mV
inputs 4
For Q, outputs, apply Vit to each inverting input,
Ta=-30°C one a? atime, w/ Vi min applied to all other inverting ~1655 | mv
Low level output inputs and Vgg applied to all non—inverting inputs.
Vour threshold voltage Ta=+25°C | For Qp outputs, apply V.7 to each inverting -1630 | mv
input, one at a time, with Viyumax applied to all other
Ta = +85°C | inverting inputs and Vgp applied 1o all non—inverting -1595 | mV
inputs 4
For Qp, outputs, apply Viumax to each inverting in-
Ta=-30°C put, one at a time, w/ Vi applied to all other ~1890 -1675 [ mv
inverting inputs and Vgg applied to ali non—inverting .
Vou Low level output voltage | T, = +25°C inputs. For O, outputs, apply Vi to each -1850 1650 | mv
inverting input, one at a time, with Viuyax applied to
Ta = +85°C | all other invening inputs and Vg applied to all non— | -1825 —-1615 | mV
inverting inputs.
Apply Viumax 1o each inverting input under test, one
Ta=-80°C | ata time, w/ Vi applied to all other inverting 150 [ uA
. . inputs and Vgp applied to all non—inverting inputs.
Iw High level input current | Ty = +25°C Apply Vimax to each non—inverting input under test, 95 WA
one at a time, with V iy applied to all other non—
Ta = +85°C | inverting inputs and Vgg applied to all inverting 95 UA
inputs 4
Ta=-30°C | Apply ViLwi to all inverting 23 mA
—lge VeE supply current Ta = +25°C | inputs. Apply Vpg to all 17 21 mA
Ta = +85°C | non—inverting inputs. 23 mA
AVou High level output . 0016 .
AVge voltage compensation
AVoL Low level output ' Ty = +25°C 0.250 .
AVee voltage compensation
AVgg Reference bias voltage
AVee compensation 0.148 N
Ta =—30°C | Allinverting or all non—inverting -1420 -1280 | mV
Ves Reference voltage Ta = +25°C | input pins are tied to the Vgg pin —-1350 | 1290 [ ~1230 | mV
Ta = +85°C | during measurement. -1295 1150 | mV
Ta=-30°C | Apply Ve to each inverting input under test, one at 15 HA
—lcso Input leakage current Ta = +25°C | atime, w/ ViLyw applied to all other inverting inputs 1.0 UA
Ta = +85°C | and Vpp applied to all non-inverting inputs. 4 1.0 HA

See notes on following page.
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NOTES:
1.

2.
3.

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,
Section 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 feet/min)

over the device, mounted either in a test socket or on a printed circuit board. Testvoltage values are given in the DC Operating Conditions table.
4. Refer to DC Test Circuit.

AC ELECTRICAL CHARACTERISTICS Veet = Veeo = ground, Vgg = -5.2V + 0.010V

LIMiTS
SYMBOL PARAMETER TEST Ta =-30°C Ta = +25°C Ta = +85°C UNIT
CONDITION MIN. MAX. MIN. TYP. MAX. MIN. MAX.
toLn Propagation delay 1.00 3.10 1.00 2.00 290 1.00 3.30 ns
teHL Dnto Q, 1.00 3.10 1.00 2.00 2.90 1.00 3.30 ns
toLH Propagation delay 1.00 3.10 1.00 2.00 290 1.00 3.30 ns
torL DntoQq Waveform 1| 450 | 3110 | 100 | 200 | 290 | 100 | 330 | ns
K Transition time 1.10 3.60 1.10 2.00 3.30 1.10 3.70 ns
trHL 20% to 80%, 80% to 20% 1.10 3.60 1.10 2.00 3.30 1.10 3.70 ns
NOTE:
For AC test setup information, see AC Testing, Chapter 2, Section 3.
AC WAVEFORMS
+1110 mV
Dy, Dy, Dy INPUTS 50% )

B,, B,, D, INPUTS

Q,, Q,, Q5 OUTPUTS

N

+310 mv

/—_ +1110 mV
50%

+310 mv

WF12081S

Waveform 1. Propagation Delay and Transition Times
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AC TEST CIRCUIT
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+2.0V : 0.010V NOTES:
. Voot =Veea = +2.0V 0010V, Veg = -3.2V
*+9.010V.
1 . Decoupling 0.14F and 254F from GND to Ve,
25.F 0.01uF and 25uF from GND to Vgg (0.01 and 0.1uF
capacitors should be NPO Ceramic or MLC type)
Decoupling capacitors should be placed as close
PULSE as physically possible to the DUT and lesd length
GENERATOR 16 1 should be kept to less than 1/4 inch (6mm).
P All unused inputs should be connected to either
Veer Veez HIGH or LOW state consistent with the LOGIC
SCOPE h——— 4 ret—— L3 —]_ = L2 SCOPE function required.
CHANNEL A . 4100 e Oolz . CHANNEL B . All unused outputs are loaded with 50S2 to GND.
s Q . L1 and L are equal length 5082 impedance lines.Ls,
the distance from the DUT pin to the junction of the
cable from the Pulse Generator and the cable to
the Scope, should should not exceed 1/4 inch
{6mm).
_ Ry =509 terminator internat to Scope.
ViLmin 12|54 Qf14 200 - The unmatched wire stub between coaxial cable
13|Ds ” [*1 S and pins under test must be less than 1/4 inch
'53}') (6mm) long for proper test.
C = Fixture and stray capacitance < 3pF.
Any i stubs Y along
the transmission line between the Pulse Generator
Vee and the DUT or between the DUT and the Scope
should not exceed 1/4 inch (6mm) in length (refer
to section on AC setup procedure).
10. All 5082 resistors should have tolerance of * 1% or
'*ﬁ better.
254F | 0.01.F

-3.2v* 0.010v
1C047708

DC TEST CIRCUIT
NOTES:
1. Veey = Vogz = OV (GND), Vgg = -5.2V £0.010V
2. Decoupling 0.0tuF and 25uF from GND 10 Vgg,
= 0.1uF and 25uF from GND to Vy (0.0 and 0.1uF
capacitors should be NPO Ceramic or MLC type).
Decoupling capacitors should be placed as close as
16 1 physically possible to the DUT and lead iength should
be kept to less than Ya inch (6mm).
Veer Veez 3. All unused inputs should be connected to either
B, [} HIGH or LOW state consistent with the LOGIC
INPUT UNDER TEST 4120 :1& oa 2 OUTPUT UNDER TEST function required.
510 1P 113 A < 4. All unused outputs are loaded with 5092 to V.
500) 4: 501} 5. Ail 5052 resistors should have tolerance of + 1% or
9]D, Gals 500 better.
Vitimax wlos P a7 W
L A
OR _ _ 5001
ViLein 12 | Dg Gs]1s 500
”——\/W“-—ﬂ
13]0s [+ EEAA
> VW
501
11| Ves + -
25,F :
Ve = =
8
-2.0V > 0.010V
25.F | 0.01.F
-5.2v = 0.010V
TCoaTBIS
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