Signef

ECL Products

DESCRIPTION
The 10104 is a high-speed logic, low
power, AND function.

All unused inputs can be left open due to
integrated pull-down resistors which
avoid the need for a supply voltage.
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10104
Gate

Quad 2-Input AND Gate
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (~lge)
10104 2.7ns 20mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Veer = Vogz = GND; Vgg = -5.2V
Ta=-30°C to +85°C

Plastic DIP 10104N

Ceramic DIP 10104F

PIN DESCRIPTION
PINS DESCRIPTION
Do-D7 Data Inputs
Qo, Q1, Q2. Qq Data Outputs (AND)

Qs

Data Output (NAND)

PIN CONFIGURATION

LOGIC SYMBOL

veea (1] ~ 78] veer
ae 2] 18] Qs
o 3] 3 o
o [{] 73] o
o [3] [13] Ds
o2 [ 1) os
o, (T} [39] 04
vax [3] (4] &
‘ CD0B4008
Figure 1 Figure 2
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Figure 3. Circuit Diagram (One Gate)

D
o Qo Qo= Do+ Dy
u Q1=Dz2° D3
Qz2=D4*Ds
D2 Q3= T4
Ds o Q4= Dg*Dy
Ds Positive logic
Q2 H = HIGH state
s (the more positive voltage) = 1
- L= LOW state
Ds Q3 (the more negative voitage) = 1
Dy Qs
LO04851S
Figure 4. Logic Diagram
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device. Unless

otherwise noted, these limits are specified ove

r the operating ambient temperature range.)

PARAMETER 10K ECL UNIT

VEe Supply voltage -8.0 \"
ViN input voltage (Viy should never be more negative than Vgg) 0 to Vee v
o Output current -50 mA
Ts Storage temperature -55 to +150 °C
Ceramic package +165 °C

Ty Maximum junction temperature
Plastic package +150 °C
DC OPERATING CONDITIONS
10K ECL
PARAMETER UNIT
Min | Nom | Max

Voct, Vocz  Circuit ground 0 V] 0 v

Vee Supply voitage (negative} -5.2 v
Ta=-30°C -890 mv

Vi HIGH level input voltage Ta=+25°C -810 mv
Tp=+85°C -700 | mV

Ta=-30°C -1205 mV

ViHT HIGH level input threshold voltage Ta=+25°C |-1105 mV
Ta=+85°C |-1035 mv

Ta=-30°C -1500 | mVv

Vit LOW level input threshold voltage Ta=+25°C -1475| mV
Ta=+85°C -1440 | mV

Ta=-30°C -1880 myv

ViL LOW level input voltage Ta=+25°C |-1850 mv
Ta=+85°C [-1825 mVv

Ta Operating ambient temperature -30 +25 +85 °C

NOTE:

When operating at Vgg other than specified voitage (-5.2V),

(See table of DC Characteristics}
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DC ELECTRICAL CHARACTERISTICS Vi = Vocz = GND, Vg = -5.2V 0.010V, Ta = -30°C to +85°C, output loading with 5082
to -2.0V £0.010V, unless otherwise spacified’3

PARAMETER MIN TYP | MAX | UNIT TEST CONDITIONS?
Ta=-30°C -1060 -890 mv
HIGH level _ o _ For Qn outputs, apply Viqmax to all inputs.
VoH  output voltage | TAT *25°C 960 =810 | MV | For O output, apply Vi, to all inputs.
Ta = +85°C -880 -700 mv
HIGH level Ta=-30°C -1080 mv For Q, outputs, apply Vit to one gate input with Vima
- o N applied to the other gate input.
Vour 3 oml‘m threshold | Ta = +25°C 980 MV | For G output, apply V.1 to one gate input with Vipmax
ge Ta=+85C | -910 mVv | applied to the other gate input.
LOW level Ta =-30°C -1855| mv For Q, outputs, apply Vi T to one gate input with Viymax
— o _ applied to the other gate input.
Vour v° ona“"’”'e""“hdd Ta=+25°C 1630] MV | For @j output, apply Vi to one gate input with Vikmax
9 Ta=+85°C -1595| mvV | applied to the other gate input.
Ta=-30°C -1890 -1675( mv
LOW level - o _ For Qn outputs, apply Vi min to all inputs.
Vor  gutput voltage Ta=+25°C 1850 ~1650] MV | For Os output, apply ViHmex o all inputs.
Ta=+85°C -1825 ~1615( mv
Do, Ta=-30°C 425 HA
D3, o
Ta=+25°C 265
HIGH | Ds D7 A . KA
; level inputs | Tp = +85°C 265 | MA | Apply Viymax to each input under test, one at a time,
M input [T, Ta=-30°C 350 | wA | With ViLmin applied to all other inputs.
current | p,
Ds‘ De Ta=+25°C 220 HA
inputs Ta=+85°C 220 HA
Ta=-30°C 05 MA
LOW level input _ o Apply ViLmin to each input under test, one at a time,
o current Ta=+25C | 05 HA__ | with Virimex applied to all other inputs.
Ta = +85°C 0.3 pA
Ta=-30°C 39 | mA
~lge  JEE SRRl Ta=+25°C 20 | 35 | ma
Ta=+85°C 39 mA
AVoy HIGH level
output voltage 0.016 v/v
AVEE compensation
AVoL LOW level
output voltage Ta = +25°C 0.250 \'ZA"
AVee compensation
AVgs Reference bias
—— voltage 0.148 V/V
AVee 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 achi by ing the system ing ranges.

2. Conditions for testing shown in the tables are not necessarily worst 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 estabiished. Thermal equilibrium is established by applying
power for at least 2 mii while maintaining 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 5.
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Vour NOTES:
Vimax - Maximum HIGH level mput voltage {the most positive Vim)
Vormax ( ~ 810mV) Vit _HIGH level input threshold voltage
Vormin (—960mV) o Vit —LOW leve! input threshold voitage.
Vout (—980mV) X7 Vimn - Minimum LOW level input voltage (the most negative V)
% fﬁ Vormax — Maximum HIGH level output voltage (the most positive Vo) under the specified input and loading
IR} — GUARANTEED condition.
/ '? OPERATING Vormm  ~ Minimum HIGH level output votage (the most negative Vo) under the specified input and loading
‘} % AREA condition.

Vour (- 1830mV) 7_/"1’,//‘1_,_, e VoHT _ HIGH level output threshold voltage with the inputs set to their respective threshold tevels.
Vormex { — 1650mV) Vgeelllegl W dre,, Vour - LOW level output threshold voltage with the inputs set to their respective threshold levels.
V?)umn (~1850mV) W///A/////M Vi Voumax - Max‘;r?um LOW teve! output voltage (the most positive Vo) under the specified input and loading

V, Vv, conditions.
(- A8 (- 815w Voumn  — Minimum LOW level output voltage (the most negative Vou) under the specified input and loading

Vig | Viar conditions.
(~ H75mV) (= T05mV) Ves ~ Reference bias voltage (the internaily generated reference voltage which is used to set the input

Vs and output threshold level).
(~1258mv)
DFose0s
Figure 5. Transfer Characteristics

AC ELECTRICAL CHARACTERISTICS vVcci =Vece = +2.0V £0.010V, Vge =-3.2V +0.010V

!

TA=-30°C| Ta=+25°C |Ta=+85C i

PARAMETER UNIT TEST CONDITIONS |

Min | Max | Min | Typ | Max | Min | Max 1

tpLy Propagation delay 1.0 4.3 1.0 2.7 4.0 1.0 4.2 ns Figs. 6, 7. 8 |

tpr. Dn to Qn Og 10| 431 10| 27 | 40 | 10| 42 | ns gs. 6. 1 “

truq Transition time 15 | 37 | 15| 20 | 35| 15|36 | ns Fis. 6.7, 8 !
tru, 20% to 80%, 80% to 20% 15| 37| 15| 20| 35| 15| 36! ns igs. ©. 7,

AC WAVEFORMS

—
F +1110 mV 6
D, INPUTS
+310 mV
Q, OUTPUTS
(AND)
ouTPUT
(NAND)
weiie1s
Figure 6. Propagation Delay and Transition Times
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TEST CIRCUITS AND WAVEFORMS

NOTES:
+20Vz 0.0V 1. Vooy = Vogz = + 2V £0.010V, Vgg = -3.2V
+0.010V
2. Decoupling 0.1u4F and 25uF from GND to Vcc,
0.01uF and 25uF from GND to Vgg. (0.01 and 0.1uF
capagcitors should be NPO Ceramic or MLC type).
Decoupiing capacitors should be placed as close as
physically possible to the DUT and lead length
should be kept to less than 1/4 inch (8mm).
3. All unused inputs should be connected to either
HIGH or LOW state consistent with the LOGIC
SCOPE function required.
. All unused outputs are loaded with 5082 to GND.
. Ly and L are equal length 502 impedance lines. La,
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 = 5092 terminator internal to Scope.
. The unmatched wire stub between coaxial cable and
pins under test must be less than 1/4 inch (Bmm)
long for proper test.
Cy = Fixture and stray capacitance < 3pF.
L stubs

iz
E

[L¥N

N

]

o

Any 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
saction on AC setup procedure}.

10. All 5082 resistors should have tolerance of + 1% or
better.

I 254F | 0.01.F ]_:

~3.2v = 0.0t0v

TC048508

Figure 7. AC Test Circuit for 10104

—o‘ (= tTHL triw r—
P v +1110 mV
VE °
NEaaTve o l fo
l 20% 20% I
i +310 mV

twil)

twi(H,
() +1110 mV

I‘_‘- |
80% 80% X |
POSITIVE
PULSE 5""/ ' I 50%
20% 20%
+310 mV
—J trun true

WF12390S

INPUT PULSE REQUIREMENTS
Vcer = Vgce = +2.0V $0.010V, Vge =-3.2V £ 0.010V, Vr = GND (0V)

Family Amplitude Rep Rate | Pulse Width tren trHL
10K ECL 800mVp-p 1MHz 500ns 2.0 +0.2ns 2.0 +0.2ns

Figure 8. Input Pulse Definition
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