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National
Semiconductor

F100165
Universal Priority Encoder

General Description

The F100165 contains eight input fatches with a common
Enable (E) followed by encoding logic which generates the
binary address of the highest priority input having a HIGH
signal. The circuit operates as a dual 4-input encoder when
the Mode Control (M) input is LOW, and as a single 8-input
encoder when M is HIGH. In the 8-input mode, Qp, Qy and
Q> are the relevant outputs, lg is the highest priority input
and GSq is the relevant Group Signal output. In the dual
mode, Qp, G ang GS; operate with lp—l3. Qz, Q3 and GS»

operate with I4—l7. A GS output goes LOW when its perti-
nent inputs are all LOW.

inputs are latched when E goes HIGH. A HIGH signal on the
Output Enable (OE) input forces all Q outputs LOW and GS
outputs HIGH. Expansion to accommodate more inputs can
be done by connecting the GS output of a higher priority
group to the OE input of the next lower priority group. All
inputs have 50 k€l pulldown resistors.
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Pin Names Description
lo-17 Data Inputs
E Enable Input {Active LOW)
OE Cutput Enable Input (Active LOW)
M Mode Control Input
GS1-GS» Group Signal Outputs
Qo-Q3 Data Outputs
Qp-03 Complementary Data Outputs
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Truth Table
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Absolute Maximum Ratings
Above which the useful life may be impaired. (Note 1)

If Military/Aerospace specified devices are required,
pleagse contact the National Semiconductor Sales

Case Temperature under Bias (T¢)

C°Cto +85°C

Veg Pin Potential to Ground Pin —7.0Vto +0.5V
Office/Distributors for avallability and spe::ificatlons.u Input Voltage (DC) VEg 10 +0.5V
Stor_age Tempel:ature —65°Cto +1 50°C Qutput Current (DC Output HIGH) —50 mA
Maximum Junction Temperature (T j) +150°C Operating Range (Note 2) _57V1o —4.2V
DC Electrical Characteristics
Veg = —4.5V, Voo = Voca = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions {Note 4)
Vo Output HIGH Voltage —1025 —955 —880 mv ViN =ViH (Max) Loading with
VoL Output LOW Voltage —1810 | -1705 | —1620 or VIL (Min) 500 to —2.0V
VoHe Output HIGH Voltage —1035 mv VIN = VIH (Min) Loading with
VoLc Output LOW Voltage ~1610 Or VIL (Max) 50010 —2.0V
Vid Input HIGH Voltage —1165 880 mv Guarantead HIGH Signal
for All inputs
ViL Input LOW Voltage N _ Guaranteed LOW Signal
1810 1475 mv for All Inputs

e Input LOW Current 0.50 nA ViN = VIL (Min)
DC Electrical Characteristics
VEE = —4.2V, Voo = Vooa = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —1020 —870 mv VIN = VIK (Max) Loading with
VoL Output LOW Voltage —1810 — 1605 Of VL (Min) 500 to —2.0V
VoG Output HIGH Voltage —1030 mv VIN = VIH (Min) Loading with
VoL Output LOW Voltage ~ 1595 or ViL (Max) 500 to —2.0V
VIH Input HIGH Voltage — 1150 _870 mv Guaranteed HIGH Signal

for All Inputs
ViL Input LOW Voltage 1810 1475 mv Guaranteed LOW Signal

for All inputs
b Input LOW Current 0.50 pA ViN = ViL (Min)
DC Electrical Characteristics
VEe = —4.8V, Voo = Voea = GND, Tg = 0°C 1o +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditicns (Note 4)
VoH Output HIGH Voltage —1035 —880 mv ViN = VIH (Max) Loading with
VoL Output LOW Voltage —1830 —1620 Of VIL (Min) 50010 —2.0v
VOHC Cutput HIGH Voitage —1045 mv Vin = VIH (Min) Loading with
VoLc Output LOW Voltage -1610 or ViL (Max) 50210 —2.0V
ViH Input HIGH Voitage —1165 — 880 mv Guaranteed HIGH Signal

for All inputs
ViL Input LOW Voltage —1830 —1490 mv Guaranteed LOW Signal

for All Inputs
L Input LOW Current 0.50 A ViN = VIL (Min)

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

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

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

Note 4: Conditions for testing shown in the tables are chosen to guarantee aperation under “worst case” conditions.
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DC Electrical Characteristics
VEg = —4.2V to —4.8V unless otherwise specified, Voo = Vgea = GND, T¢ = 0°C to +85°C

Symbol Parameter Min Typ Max Units Conditions
m Input HIGH Current
=V
All inputs 230 pA VIN = VIH (Max)

lee Power Supply Current —200 —140 —-77 mA Inputs Open
Ceramic Dual-In-Line Package AC Characteristics
VEg = —4.2Vio —4.8V, Vo = Veooa = GND

= J° = + o = + )
Symbol Parameter Tc = 0°C Te= +25C | Tc= +85C | ynits Condition
Min Max Min Max Min Max

tpLH Propagation Delay
tPHL lg-17 to Qp-Qa, Qo-Ts 110 410 | 110 410 | 110  4.60 ns

(Transparemt Mode) Figures 1and 3
tpLH Propagation Delay
tpHL Ig-l7 to GS41-GSs 130 880 ] 130 390 | 130 420 ns

(Transparent Mode)
tpLH Propagation Delay

—_— = = 1.00 3.00 1.00 3.00 1.10 3.30 ns
tpHL OE to Qp-Q3, Qp-Q3 0
tpLH Propagation Delay )

— A 2.60 . . 1.2 . 7 2
torL OE to GS{-GS, 1.10 1.10 2.60 0 2.80 ns Figures 1 and
tPLH Propagation Delay

= 0.90 3.60 1.00 3.60 1.00 3.80 ns
tPHL M to Qp—-Qa, Qp-Q3
tPLH Propagation Delay :

= = = 1.50 4.70 1.50 4.60 1.50 5.00 S Figures 1and 3
tPHL E to Qp-Q3, Qp-Q3 n g
tTLH Transition Time .
thL 20% to 80%, B0% to 20% 0.45 1.50 0.45 1.40 0.45 1.50 ns Figures 1,2and 3
ts Isetlup Time 1.00 0.90 1.00 ns

0" 7 Figqure 4
t“ Hold Time 1.20 1.20 1.20 ns

lo-17
fowll) ;“'se Width LOW 2.00 2.00 2.00 ns Figure 3
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Cerpak AC Electrical Characteristics
VEg = —4.2V 1o —4.8V,Voc = Voca = GND

=0 = +25° Tc = +86°
Symbol Parameter Te = 0°C Te ¢ c 85"c Units Conditions
Min Max Min Max Min Max

tpLH Propagation Delay
tPHL lg=I7 to Qg-Qa, Qo-Q3 1.10  3.90 110  3.80 1.10 4.40 ns

(Transparent Mode) Figures 1and 3
tpLH Propagation Delay
tpHL ig—l7 to GS1-GS2 1.30 3.70 1.30 3.70 1.30 400 ns

{Transparent Mode)
tpLH Propagation Delay

— = = 1.00 280 1.00 2.80 1.10 3.10 ns
tpHL OFE to Qg-Q3, Qp-Q3
tPLH Propagation Delay )

— 1.10 . . .40 1.20 2.60 Figures Tand 2
oL OF to GS{-GS» 2.40 1.10 2 ns igurt
tPLH Propagation Delay

= = 0.90 3.40 1.00 3.40 1.00 3.60 ns

tpHL M to Qp-Q3, Qp-Q3
tpLH Propagation Delay ,

— — 1.50 4.5 1.50 4.40 1.50 4.80 S Figures 1and 3
tPHL E to Qo-Q3, Qo-Q3 0 " o
tTLH Transition Time .

. K R . . . Fi 1,2 3
traL 20% 1o 80% 80% to 20% 0.45 1.40 0.45 1.30 0.45 1.40 ns Qures and
's Ise'lup Time 0.90 0.80 0.90 ns

0"7 Figure 4
t Hold Time 1.10 1.10 1.10 ns
lp-17
tow(L) .';.”*se Width LOW 2.00 2.00 2.00 ns | Figwe3
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FIGURE 1. AC Test Circuit
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FIGURE 2. Propagation Delay (M, OE) and Transition Times

Notes:

Voo, Voca = 2V, Vgg = —2.5V

L1 and L2 = equal length 500 impedance lines

Ry = 501 terminator internal to scope

Decoupling 0.1 uF from GND to Vg and Vee

All unused outputs are loaded with 5051 o GND

C| = Fixture and stray capacitance < 3 pF

Pin numbers shown are for flatpak; for DIP see logic symbol

0.7+0.1ns
+1.05V

DATA

\ /

| Y ——

becmecemm—=——=4+031V

>

- tow
+1.05V

ENABLE TRANSPARENT LATCHED TRANSPARENT

l . teHL | . teuL |
(] 1pLH

- ———— —— —

+0.31V

tPHL
tPLH

80%
CUTPUT (Qn) 50%
20%
e o e o e it S o o Y o e
tTHL, TTen
TL/F/9866-8
FIGURE 3. Enable Timing
DATA
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ENABLE
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FIGURE 4. Setup and Hold Times
Notes:
t is the minimum time before the transition of the enable that information must be present at the data inpul.
th is the minimum time after the transition of the enable that information must remain unchanged at the data input.
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