Signetics 100114

Line Receiver

Quint Differential Line Receiver
Product Specification

ECL Products

DESCRIPTION TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
The 100114 contains five gates with DELAY (~lgg)
differential inputs and complementary 100114 1.40ns 73mA
outputs. An internal reference bias is
available (Vgg), which enables, when ORDERING CODE
connected to a gate input, the other to

operate as a standard 100K ECL input. COMMERCIAL RANGE
The direct output of a gate goes LOW, PACKAGES Veet = Vecz = GND; Vee = -4.2V to -4.8V
and the complementary one goes HIGH Ta=0°C to +85°C
when both inputs are either open, or at Ceramic DIP 100114F
Vce, or have equal voltage applied. Ceramic Flat Pack 100114Y
PIN DESCRIPTION
PINS DESCRIPTION
D4, D3, Ds, D7, Dg Data Inputs
Do, Dz, D4, De. Ds inverting Data Inputs
Qo-Q4 Qo-04 Data Outputs
PIN CONFIGURATION LOGIC SYMBOL
{020 |Bs Gy 13010)
s for I3 alum
D4 D5 Vs Vee Da O7
(15)18 {Ds Q] 15012
IZIZEZICIZEC ()77 |5 o] 803
o O] o
5, [2] [77) o, Ves] 22(19)
o [3] FLAT PACK (3] o«
5 (€] %) 5 Ver
-
@ ; ? :: T;| (1)
Pin connections for Flat Pack
MUUHHH and in { ) for Siim Dip
Gy O1VeorVeeaBr Gz package
(oos1a08
TOP VIEW)
CDON70S
Figure 1 Figure 2
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Line Receiver

100114

FUNCTION TABLE (One Gate)

INPUTS OUTPUTS
Do Dy Qo 2
H Ve H L
L Vs L H
Vas H L H
Ves L H L
Vip =0V Vip =0V H L
Vip <-0.150Vv Vip <-0.150V L H
-0.150V < V|p < OV -0.150V < V)p < OV . .
open open H L
Vee Vece H L

Positive Logic:

H = HIGH state (more positive voltage) = 1
L = LOW state (less positive voltage) =0
* = Indeterminate state

Vgg = Internal reterence pin 22 (18)

Vip = Complement to direct input voltage difference.

ABSOLUTE MAXIMUM RATINGS (Operation beyond the iimits 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.)

PARAMETER 100K ECL UNIT
VEE Supply voltage (Vcct1 = Vg = GND) -70to 0 \
Vin Input voltage (Viy should never be more negative than Vgg) Vgg to +0.5 v
lo Qutput source current -55 mA
Ts Storage temperature -65 to +150 °C
Ty Maximum junction temperature +150 °C
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Line Receiver 100114

DC OPERATING CONDITIONS

100K ECL
PARAMETER UNIT
Min Nom Max
Veet Vecz Circuit ground [} 0 V] A"
Vee Supply voltage (negative) -4.2 -4.5 -4.8 v
Vee Supply voitage (negative) when op ing with 10K ECL family -5.7 v
Vee =-4.2V -1150
HIGH level
Vi input voltage Vgg = -4.5V 1188 -880 mv
Vee = -4.8V
Vgg = -4.2V -1150 mv
HIGH level input
V) Ve = -4.5V
HT threshold voltage E€ -1165 mv
Vge = -4.8V
Ver =42V 1475 v
LOW level input - m
Vi threshold volt';uge Vee = -4.8V
Voo = Vecz = GND Vgg = -4.8V -1490 mv
Ta=0°C to +85°C Vgg = ~-4.2V
Vi :;fm e Vee = -45V | -1810 —1475 mv
Vge =-4.8V -1490
VEE =—4.2V
Minimum permissable
Virmex HIGH level input voltage Vee =-4.5V -230 mv
Veg =-4.8V ’
Minimum permissable Vee = -4.2V
VREFmin extended input Vge = -4.5V -2300 mv
reference voltage Ve = -4.8V
Vcer = Vecz = GND VEg =-4.2V
- 00 o
Vom Common mode voltage Ta=0°C to ;?]5 c Vg = -4.5V 1.0 v
Ll C™M
with respect to Vaga Vge = -4.8V
Vee1 = Vecz = GND Vgg = -4.2V
VDirr Differential Ta=0°C to +85°C -
input voltage required for full Veg =45V 150 mv
swing output Vge = -4.8V
Ta Operating ambient P Ire 0 +25 +85 °C
NOTE:

When operating at other than specified voitages (-4.2V, -4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified vaiues.
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Line Receiver 100114

DC ELECTRICAL CHARACTERISTICS Vi =Vcee =GND, Vee =-4.2V $0.010V to -4.8V +0.010V, T = 0°C to +85°C

unless otherwise specified 3

PARAMETER MIN TYP MAX UNIT TEST CONDITIONS?
Veg =-4.2V -1025 -870 mvV
HIGH level £ ViN = Virimax
VoH Vgg =-4.5V -1025 ~955 -880 mVv or
output voltage Vin = Vit e
Veg =-4.8V | -1035 -880 mv IN= ViLmin
Vegg =-4.2V -1035 mv
VIN = ViHmin
HIGH level output
Vort threshold voltage Vee =-4.5V 1038 mv VINOL Vi
- - max
Vee 4.8V 1045 mv Loading with
Vgg = -4.2V -1590 mv Vi = Vietmi 509 to —2.0V £0.010V
LOW level output - min
Vot threshold voltage Vee = -4.5V —1610 mv v or v
Vg =-4.8V -1610 mv 1N Vilmax
Vgg =-4.2V -1810 -1600 mv
LOW level = VIN = Viimax
VoL output voltage Vgg = ~4.5V -1810 -1705 -1620 mv v o: Vi
Vee=-48V | -1830 -1620 mv IN= ¥iLmin
Output reference Veg = -4.5V -1380 -1320 ~1260 mv
Ves voltage VEg =-4.2V 'sg = 0 to 475uA
to —4.8V -1396 -1320 -1244 mv
lin HIGH level input current 65 HA ViN = Viimax, Second input to Vgg
Icso Input leakage current -10 HA ViN = Vgg, second input to Vgg
~lge Vee supply current 51 73 106 mA Inputs open
AV, HIGH level
Avg: output voltage 0.035 VIV
compensation Veg = -4.2V
AV, LOW level Ta=+25°C
———Avo" output voltage 0.07 VIV
EE compensation
NOTES:

1.

2.
3.

The specified limits represent the "‘worst case'' value for the parameter. Since these 'worst case™ values normally occur at the temperature extremes, additional
noise immunity and guard banding can be i by ing the system ing ranges.

Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing.
The specified limits shown in the DC Characteristics 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 air flow of 2.5 meters/s (500 linear feet/min) over the device either mounted in the test socket or on the
printed circuit board. Test voltage values are given in the DC Operating Conditions and defined in Figure 3.
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Vour NOTES:
Vidmax - Maximum HIGH level input voltage (the most positive V).
Vit =HIGH level input threshoid voitage.
Vir - LOW level input threshoid voitage.
ViLmin - Minimum LOW level input volhgo (mo most negative V).
VYoumex — Maximum HIGH level output voltage (the most positive Vo) under the specitied input and icading
condition.
Vormin  — Minimum HIGH level output voltage (the most negative Vou) under the specified input and loading
Vour —HIGH level output threshold voitage with the inputs set to their respective threshold levels.
Voir - LOW level output threshold voitage with the inputs set to their respective threshold levels.
Voumax — Maximum LOW level output voitage (the most positive Vo) under the specified input and loading
o
v, v - v VoLmin - Minimum LOW level output voltage (the most negative Vo) under the specified input and loading
conditions.
(mml) (_“nm% (=1 (—wm‘" Vas - Reference Bias voltage. TM mumally generated reference voltage which is used to set the input
V, and output threshold lev:
(- 158mv
DF0S450S
Figure 3. Transfer Characteristics
AC ELECTRICAL CHARACTERISTICS
Ceramic DIP Vg = Voo = GND, Vg =-4.2V +0.010V to -4.8V +0.010V
Ta=0°C Ta=+25°C Ta=+85°C
PARAMETER UNIT TEST CONDITIONS
Min Max Min Max Min Max
tpLH Propagation delay 0.55 2.20 0.60 2.20 0.70 2.40 ns
teHL Dn. Dn to Qp, Gy 0.55 2.20 0.60 2.20 0.70 2.40 ns Figs. 4, 5, 6
trin Transition time 0.45 1.30 0.45 1.20 0.45 1.30 ns
tTHL 20% to 80%, 80% to 20% | 0.45 1.30 0.45 1.20 0.45 1.30 ns
Ceramic DIP Vccy = Voo = GND, VEg =-5.2V £5%
Ta=0°C Ta=+25°C Ta=+85°C
PARAMETER UNIT TEST CONDITIONS
Min Max Min Max | Min Max
teLH Propagation delay 0.55 220 0.60 2.20 0.70 2.40 ns
terHL Dn. D, 0 Qp, G, 0.55 2.20 0.60 2.20 0.70 2.40 ns Figs. 4, 5, 6
tTLH Transition time 0.45 1.30 0.45 1.20 0.45 1.30 ns
trHL 20% to 80%, 80% to 20% | 0.45 1.30 0.45 1.20 0.45 1.30 ns
Flat Pack Vccy = Voce = GND, Vee =-4.2V 20.010V to 4.8V 0.010V
Ta=0°C Ta=+25°C Ta=+85°C
PARAMETER UNIT TEST CONDITIONS
Min Max Min Max Min Max
tpLH Propagation delay 0.55 2.00 0.60 2.00 0.70 2.20 ns
teHL Dy, Dn to Qn, O, 0.55 2.00 0.60 2.00 0.70 220 ns Figs. 4, 5, 6
trLH Transition time 0.45 1.30 0.45 1.20 045 1.30 ns
trae 20% to 80%, 80% to 20% | 0.45 1.30 0.45 1.20 0.45 1.30 ns
Flat Pack Vcoy =Voce = GND, Vge =-5.2V 5%
=0°C Ta=+25°C Ta=+85°C
PARAMETER UNIT TEST CONDITIONS
Min Max Min Max Min Max
tpLH Propagation delay 0.55 2.00 0.60 2.00 0.70 2.20 ns
teHL Dp, By to Q,, G 0.55 2.00 0.60 2.00 0.70 2.20 ns Figs. 4, 5, 6
trven Transition time 0.45 1.30 0.45 1.20 0.45 1.30 ns
tTHL 20% to 80%, 80% to 20% | 0.45 1.30 0.45 1.20 0.45 1.30 ns
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AC WAVEFORMS

+1080mV
Dn INPUTS
+310mv
Qn OUTPUTS
Gy OUTPUTS
WF123608
Figure 4. Propagation Delay and Transition Times
TEST CIRCUITS AND WAVEFORMS
NOTES:
+20V 000V 1. Vocy = Voge = +2V $0.010V, Vee = -3.2V
+0.010V.
t 4 2 0.1 and 26uF from GND % Voc,
Fal | sl, ”|'I 0.014F and 25xF wom GND % Vee. (0.01 and
GENERATOR 4 ¥ mr L 0.1uF capacitors should be NPO Ceramic or MLC
I - - type). Decouping shoukd be placed as
L closs a8 physically possible o the DUT and lead
; . U L] . xmmumuu:-mmm(&m.
j— v 7 3 unused inputs should be oonnected 10 either
SCOPE £ : ‘s,m “%o.!L 2 SCOPE HIGH or LOW state conelstent with the LOGIC
CHANNEL A s0Q .L | CHANNEL B function required.
» Yo, Y LI,y e $h: 4. AN unused outputs are loaded with 6053 10 GND.
2 Ty 802 I < 5. Ly and L are equal length 5052 impedance ines.
= o, &, WA 4+ L L Ls. the distance from the DUT pin 10 the kunction of
= = 1 s s0Q = = the cable from the Pulee Generator and the cable 1o
0, o PO A4 &::s;&a.mmuuvumm)
- s = 5082 tarminator intemel % Scope
v, 415 5 [ ’ mmmm“ummmm
n 50Q ot must
‘I’m 2 o @ = 500 . gmmg\dm:ﬂum < 3pF
8. - .
e 25, Qrﬁm" o Ay e wwhere slong
» " the transmission ine betwean the Puise Generator
B, e and the DUT or between the DUT and the Scope
L] | LI should not exceed 1/4 Inch (mm) in length (refer
Bl 4 to section on AC setup procedure).
okid M_‘ 10. Al 5052 resistors should have tolerance of + 1% or
Dy Q, 1 better.
ve j29 11. Pin connections are for Fiat Pack and in parenthe-
Ve 1 ses for Ceramic DIP.
e -
I 2uF w,.pl
~25V£000V
TCOos0818
Figure 5. Test Circult
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NEGATIVE PULSE

POSITIVE PULBE

+1050 mv

+3I0mV

tulH)—1
- | —————————— +1050mv

50%
5% +310mV
e

WF122008

INPUT PULSE REQUIREMENTS

Veet1 = Vegz = +2.0V £0.010V, Vgg =-2.5V +0.010V, V= GND (0V)

Family

Ampilitude

Rep Rate

Puise Width trn tri

100K ECL

740mVp-p

1MHz

500ns 0.7 £0.1ns 0.7 +0.1ns

Figure 6. Input Pulse Definition
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