National
Semiconductor

F100114

Quint Differential Line Receiver

General Description

The F100114 is a monolithic quint differential line receiver
with emitter-follower outputs. An internal reference supply
(Vgp) is available for single-ended reception. When used in
single-ended operation the apparent input threshold of the
true inputs is 25 mV to 30 mV higher (positive) than the
threshold of the complementary inputs. Unlike other F100K
ECL devices, the inputs do not have input pull-down resis-
tors.

Active current sources provide common-mode rejection of
1.0V in either the positive or negative directicn. A defined
output state exists if both inverting and non-inverting inputs
are at the same potential between Vgg and Voo, The de-
fined state is logic HIGH on the Dy-0, outputs.
Refer to the F100314 datasheet for:

PCC packaging

Lower power

Military versions

Extended voltage specs {—4.2V to —5.7V)

Ordering Code: see Sections
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Pin Names Description
Da-De Data Inputs
Da-De Inverting Data Inputs
03-0¢ Data Outputs
0,-0¢ Complementary Data Outputs
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Absolute Maximum Ratings

Above which the useful life may be impaired (Note 1)

If Military/Aerospace specified devices are required,

please contact the National

Semiconductor Sales

Case Temperature under Bias (T¢)

0°Cto +85°C

Office/Distributors for avallability and specifications. :’EE P\'{" r°te"t§(';° Ground Pin - 7\'/0" to + g':z
Storage Temperature —65°Cte +150°C cr;put cétage( DLJ o HIGH EEt0 ;0 ’ A
Maximum Junction Temperature (T} +150°C utp Ut_ urrent ( utput ) m
Operating Range (Note 2) —57Vio —4.2v

DC Electrical Characteristics
VEE = —4.5V, Voo = Voca = GND, Te = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —1025 — 9855 —880 mv VIN =VIH (Max) Loading with
VoL Output LOW Voltage —1810 | ~1705 | —1620 or ViL (Min 500 to —2.0V
VoHc Output HIGH Voltage —~1035 mv Vin = ViH (Min) Loading with
VoLe Output LOW Voltage —1610 or VIL (Max) 50€1to —2.0V
Vag Output Reference Voltage —1380 —1320 —1260 my lygs = —250 pA
ViH Single-Ended — 1165 mv Guaranteed HIGH Signal for All

tnput HIGH Voltage Inputs (with one input tied to Vgg)
ViL Single-Ended — 1475 mv Guaranteed LOW Signal for All

Input LOW Voltage Inputs (with one input tied to Vpg)

DC Electrical Characteristics
VEg = —4.2V, Voo = Veoca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —1020 —870 my ViIN = VIH (Max) Loading with
VoL Output LOW Voltage — 1810 ~ 1605 or VIL (Min) 502 to —2.0V
VoHC Cutput HIGH Voltage —1030 mv ViIN = VIH (Min) Loading with
VoLc Output LOW Voltage — 1595 or ViL (Max) 500 to ~2.0V
Veg Output Reference Voltage —1396 —1320 —-1244 my lygg = —250 pA
ViH Single-Ended — 1150 my Guarante_ed HIG_H Sigr}al for All

Input HIGH Voltage Inputs (with one input tied to Vgg)
ViL Single-Ended — 1475 mv Guarante_ed LOW Sign_a! far All

Input LOW Voltage Inputs (with one input tied to Vgg)

DC Electrical Characteristics
VEg = —4.8V, Voo = Voga = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —1035 —880 mv VIN = VIH (Max) Loading with
VoL Output LOW Voltage —1830 —1620 or Vii_ (Min) 501 to —2.0v
VoHC Output HIGH Voltage —1045 mv Vin = ViH (min) Loading with
VoLe Output LOW Voltage —-1610 Or ViL (Max) 5001 to —2.0V
Ves Output Reference Voltage — 1396 —1320 —1244 mv lygg = —250 pA
Vin Single-Ended — 1165 my Guarante_ed HIG_H Sigr!al tor Al

Input HIGH Voltage Inputs (with one input tied to Vgg)
ViL Single-Ended — 1490 mv Guarantqed LOW Sign_al for All

Input LOW Voltage Inputs (with one input tied to Vgg)

Note 1: Absolute maximurm ratings are those values beyond which the device may be damaged or have its usefut life impaired. Functional operation under these
conditions is not implied.

Note 2: Parametric values specified at —4.2V to —~4.8V.

Note 3: The specified limits represent the “worst case” value for the parameter. Since these “'warst case” values normally occur at the temperature extremes,
additional noise immunity and guard banding can be achieved by decreasing the allowable system oparating ranges.

Note 4: Conditions for testing shawn in the tables are chosen to guarantee operation under “worst case” conditions.
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DC Electrical Characteristics
Veg = —4.2V to —4.8V unless otherwise specified, Voo = Vgop = GND, Tg = 0°C to +85°C

PLLOOL

Symbol Parameter Min Typ Max Units Conditions
VDIFF Input Voltage Differential 150 mV Required for Full Qutput Swing
Veum Common Mode Voltage Permissible *+Vgpm
1.0 V' .
with Respect to Vg
im tnput HIGH Current ViN = ViH (Max)» Da=De = Vag,
50 A YN~
Da-0s = ViL (Min)
Iceo input Leakage Current VIN = VEg, Da-Dg¢ = Vgg,
Da=Ds = ViL Min)
lee Power Supply Current —106 -73 —51 mA Da-De = Vg, Da-De = Vi Min)

Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2Vto —4.8V, Voo = Veea = GND

— 0 T = + o = + o

Symbol Parameter Tc = 0°C c=+25C | Tc=+85C | ;s | conditions
Min Max Min Max Min Max

:F"-” gzzatgagﬁtn Bte'ay 055 190 | 060 200 | 070  2.40 ns

PHL i Figures 1 and 2

rLH Transition Time

vl 20% 10 80% B0% o 20% | 055 180 | 045 120 | 045 140 ns

Cerpak AC Electrical Characteristics
VEg = —4.2V 1o —4.8V, Voo = Voga = GND

Symbol Parameter Te = 0°C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tPLH Praopagation Delay 0.55 1.70 0.60
. . . 1.80 0.70 2.20 ns
tpHL Data to Output Figures 1 and 2
LH Transition Time
trrL 20% to 80%, 80% 10 20% 0.55 1.20 0.45 1.10 0.45 1.30 ns
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Notes:

Voo, Voga = +2V, Vgg = —25V

L1 and L2 = equal length 508 impedance lines
At = 508 terminator internal to scope
Decoupling 0.1 wF from GND to Ve and Vep
All unused cutputs are loaded with 500 to GND
G| = Fixture and stray capacitance < 3 pF

FIGURE 1. AC Test Circuit
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FIGURE 2. Propagation Delay and Transition Times
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