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DESCRIPTION TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
The 100180 is a High-Speed 6-bit Adder DELAY (-lgg)
which performs a full 6-bit addition of 2 100180 2.35ns 205mA
operands in 2ns. The inputs are: carrying
(CN) (active LOW), operands A (An), ORDERING CODE
operands B (Bn); the outputs are: func-
tion (Fn), carry generate (G) (active COMMERCIAL RANGE
LOW), carry propagate (P) (active LOW). PACKAGES Veet = Vecz = GND; Vgg = -4.2V to -4.8V
Ta=0°C to +85°C
Ceramic DIP 100180F
Ceramic Flat Pack 100180Y
PIN DESCRIPTION
PINS DESCRIPTION

Ag-As Operand A Inputs

Bp-Bs Operand B Inputs

Cq Carry Input (Active LOW)

G Carry Generate Output (Active LOW)

P Carry Propagate Output (Active LOW)

Fo-Fs Function Outputs

PIN CONFIGURATION
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LOGIC DIAGRAM
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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 specified over the operating ambient temperature

range.)
PARAMETER 100K ECL UNIT
Vee Supply voltage (Vcer = Vocz = GND) ~-70to O v
VIN Input voltage (Viy should never be more negative than Vgg) Vge to +0.5 v
lo Output source current -55 mA
Ts Storage temperature -65 to +150 °C
Ty Maximum junction temperature +150 °C
DC OPERATING CONDITIONS
100K ECL
PARAMETER UNIT
Min Nom Max
Vo Veez Circuit ground 0 0 v} v
VEE Supply voltage (negative) -4.2 -4.5 -4.8 A\
Veg Supply voltage (negative) when operating with 10K ECL family -5.7 A
Vgg = -4.2V -1150
HIGH level
Vi input voltage Vg = 4.5V 1168 -880 mv
Vgg =-4.8V
Vg = -4.2V -1150 mv
HIGH level input - - —_
ik threshold voltage Voot = Vece = GND Veg = -4 5V _1165 mv
Vgg = -4.8V
Vgg =-4.2V
LOW level input -0° o __ -1475 mV
Vs threshold voltage Ta=0°C to +85°C Vee =-4.5V
Vge = ~4.8V -1490 mV
Vee = -4.2V
LOW levei -1475
Vi input voltage Vgg =-4.5V -1810 mv
Vg = -4.8V ~1490
Ta Operating ambient temperature 0 +25 +85 °C
NOTE:

When operating at other than specified voltages (-4.2V,-4.5V, -4.8V) DC & AC Characteristics will vary slightly from specified values.
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DC ELECTRICAL CHARACTERISTICS Vccy = Vocz = GND, Veg =—4.2V $0.010V to -4.8V £0.010V, To =0°C to +85°C
unless otherwise specified!?

PARAMETER [ wn | rve T max [ unir ] TEST CONDITIONS?
Vee =-4.2V | -1025 -870 | mv
HIGH level = ViN = Vikimax
Vou Vee=-45V | -1025 | -955 | -880 mv or
output voltage Vin = Vit s
Veg=-4.8V | -1035 -880 mv IN Vitmin
Vee =-4.2V | -1035 mv Vi = Vi
HIGH level output — IN = ¥itHmin
VOHT  threshold voltage Veg =-4.5V | -1035 mv v or v
- _ IN = ViLmax
Ve =-48V | -1045 mv Loading with
Vgg =-4.2V -1590 mvV Vin = Vs 5082 to -2.0V +0.010V
LOW level output IN = ¥iHmin
VOUT  yreshold voltage | VEE = =45V -1610 mv v or v
VEg = -4.8V -1610 mv N ViLmax
Vee=-4.2V | -1810 -1600 mv
LOW level ViN = Virimax
VoL Vege=-4.5V | -1810 | -1705 | -1620 mv or
output voitage Vin = Vi o
Vee =-4.8V | -1830 -1620 mv IN= ViLmin
[ Input high current 220 pA VIN = ViHmin
e Input low current 0.5 A VIN = Vi min
-lge Vee supply current 135 205 290 mA Inputs open
AVon HIGH level
FEE 22:2”‘ ::all:;gne 0.035 \ 74"
pe Veg = 4.2V
LOW level Ta=+25°C
AVpL
AVer output voltage 0.070 VIV
€E  compensation
NOTES:
1. 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 achieved by g the system operating ranges.

2. Conditions for testing shown in the tables are not necessarily wom case. For worst case testing guidelines, refer to Section 3 Testing, DC Testing.

3. 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 mi while maintaini 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 4.
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v, Vg | % v,
(Aomv) (- ursmbh |(~Tesmv) (- 880mv)

Vg
(~1320mV)
OFosesas

NOTES:
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Vit
ViLmin
Vormax

VOHmin
Vort
VoLt
Voumax

Voumin

Ves

Figure 4. Transfer Characteristics

~Maximum HIGH ievel input voltage (the most positive V).

- HIGH level input threshold voltage.
—LOW levet input threshold voltage.

- Minimum LOW levet input voltage (the most negative V).

— Maximum HIGH level output voltage (the most positive Vou) under the specified input and loading

condition.

— Minimum HIGH level output voltage (the most negative Vou) under the specified input and loading

condition.

—HIGH level output threshold voltage with the inputs set to their respective threshold levels.
- LOW level output threshold voltage with the inputs set to their respective threshold levels.
— Maximum LOW level output voltage (the most positive Vo) under the specified input and loading

conditions.

~ Minimum LOW level output voltage (the most negative Vo) under the specified input and loading

conditions.

- Reference bias voltage. The internally generated reference voltage which is used to set the input

and output threshold level.

AC ELECTRICAL CHARACTERISTICS
Ceramic DIP Ve = Veoe = GND, Vgg =-4.2V £0.010V to -4.8V +0.010V

Ta=0°C TA=+25°C | To=+85°C
PARAMETER UNIT TEST CONDITIONS
Min Max Min Max Min Max
tpLH Propagation delay 1.10 4.70 1.10 4.60 1.10 4.70 ns
thHL An, B, to Fp, 110 | 470 | 1.10 | 460 | 1.10 | 470 ns
tpLH Propagation delay 1.00 3.00 1.00 3.00 1.00 3.30 ns
tpHL An, Bp, to P 100 | 3.00 | 100 | 3.00 | 100 | 330 ns
tpLH Propagation delay 1.10 3.90 1.20 3.80 1.20 3.90 ns Figs. 5. 6.7
tPHL An, Bn, to G 110 | 390 | 120 | 380 | 1.20 | 3.90 ns 98- 2. 6
tPLH Propagation delay 0.90 4.00 0.90 3.90 0.90 4.00 ns
tPHL G to Fp 0.90 4.00 0.90 3.90 0.90 4.00 ns
triH Transition time 0.45 2.30 0.45 2.20 0.45 2.30 ns
tTHL 20% 1o 80%, 80% to 20% | 0.45 2.30 0.45 2.20 0.45 2.30 ns
Ceramic DIP Vcey = Vece = GND, Vgg = -5.2V £5%
Ta=0°C Ta=+25°C Ta=+85°C
PARAMETER UNIT TEST CONDITIONS
Min Max Min Max Min Max
tPLH Propagation delay 1.10 4.70 1.10 4.60 1.10 4.70 ns
tpHL An, B, to Fp 110 | 470 { 1.10 | 460 | 1.10 | 470 ns
tPLH Propagation delay 1.00 3.00 1.00 3.00 1.00 3.30 ns
tprL Ap, Bp, to P 1.00 | 3.00 | 1.00 | 300 | 1.00 | 3.30 ns
teLH Propagation delay 1.10 3.90 1.20 3.80 1.20 3.90 ns Fi 5.6.7
ti.  An Bn 0 G 110 | 390 | 120 | 380 | 1.20 | 3.90 ns 9s. .0,
tpLH Propagation delay 0.90 4.00 0.90 3.90 0.90 4.00 ns
tPHL G to Fy 0.90 | 400 | 090 | 3.90 | 0.80 | 4.00 ns
tTLH Transition time 0.45 2.30 0.45 2.20 0.45 2.30 ns
trHL 20% to 80%, 80% to 20% | 0.45 2.30 0.45 2.20 0.45 2.30 ns
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AC ELECTRICAL CHARACTERISTICS
Flat Pack Vccy = Veez = GND, Vg = -4.2V +0.010V to -4.8V +0.010V

Ta=0°C Ta=+25C Ta=+85°C
PARAMETER UNIT TEST CONDITIONS
Min Max Min Max Min Max
tpLH Propagation delay 1.10 4.50 1.10 4.40 1.10 4.50 ns
tpHL An, Bn, to Fp t.10 4.50 1.10 4.40 1.10 4.50 ns
teLH Propagation delay 1.00 2.80 1.00 2.80 1.00 3.10 ns
toHL An B, to P 1.00 | 280 1.00 | 2.80 1.00 | 3.10 ns
tPLH Propagation delay 1.10 3.70 1.20 3.60 1.20 3.70 ns Figs. 5.6, 7
tpHL An Bp, 10 G 1.10 3.70 1.20 3.60 1.20 3.70 ns 98- 5. 6,
PLH Propagation delay 0.90 3.80 0.90 3.70 0.90 3.80 ns
tPHL G to Fp 0.80 3.80 0.90 3.70 0.90 3.80 ns
trLH Transition time 0.45 2.30 0.45 2.20 0.45 2.30 ns
trHL 20% to 80%, 80% to 20% | 0.45 2.30 0.45 220 0.45 230 ns

Flat Pack Vgcy =Veee = 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 1.10 4.50 1.10 4.40 1.10 4.50 ns
toHL An, Bp, to Fp 1.10 4.50 1.10 4.40 1.10 4.50 ns
toLH Propagation delay 1.00 2.80 1.00 2.80 1.00 3.10 ns
teHL An, Bp, to P 1.00 2.80 1.00 2.80 1.00 3.10 ns
tpLH Propagation delay 1.10 3.70 1.20 3.60 1.20 3.70 ns .
Figs. 5,6,7
tPHL An Bp, to G 1.10 3.70 1.20 3.60 1.20 3.70 ns
teLH Propagation delay 0.90 3.80 0.90 3.70 0.90 3.80 ns
tPHL Gto F, 0.90 3.80 0.80 3.70 0.90 3.80 ns
tTLH Transition time 0.45 2.30 0.45 220 0.45 2.30 ns
tTHL 20% to 80%, 80% to 20% | 0.45 2.30 0.45 2.20 0.45 2.30 ns

AC WAVEFORMS

INPUT

NOR OUTPUT

WF131706

Figure 5. Propagation Delay and Transition Times
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TEST CIRCUITS AND WAVEFORMS
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Figure 6. Test Clrcuit

NOTES:

1. Vo1 = Voce = +2V £ 0.010V, Vge =-3.2V
+0.010V.

2. Decoupling 0.t¢F and 25uF from GND to Vg,
0.01uF and 25uF from GND to Vge. (0.01 and
0.1uF capacitors should be NPO Ceramic or MLC
type). Decoupling capacitors should be placed as
close as physically possible to the DUT and lead
length should be kept to less than 1/4 inch (6mm).

3. All unused inputs should be connected to either

HIGH or LOW state consistent with the LOGIC

function required.

All unused outputs are loaded with 5082 to GND.

Ly and L are equal length 5082 impedance lines.

L3, the distance from the DUT pin to the junction of

the cable from the Pulse Generator and the cable to

the Scope, should not exceed 1/4 inch (6mm).

Ry = 50 terminator internal to Scope.

The unmatched wire stub between coaxial cable

and pins under test must be less than 1/4 inch

(6mmy} long for proper test.

C_ = Fixture and stray capacitance < 3pF.

Any i stubs y along

the transmission line between the Pulse Generator

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 50%2 resistors should have tolerance of + 1% or

better.

. Pin connections are for Filat Pack and in

parentheses for Ceramic DIP.

Lk

~No

oo

run

NEGATIVE PULSE

POSITIVE PULSE

+310 mv

+1050mV

+310mv

WF12200S

INPUT PULSE REQUIREMENTS

Veet1 = Vecz = 2.0V £0.010V, Vgg =-2.5V £0.010V, V; = GND (0V)

Family Amplitude Rep Rate | Pulse Width

trin

true

100K ECL 740mVp-p 1MHz 500ns

0.7 +0.1ns

0.7 +0.1ns

Figure 7. Input Puise Definition
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