NATIONAL SEMICOND (LOGIC)

LLE D WE b501122 00?5961 T85 EENSCL

100165

. Not Intended For New Designs
724 National - 3125

Semiconductor

100165
Universal Priority Encoder

General Description

The 100165 contains eight input latches with a common operate with l4-17. A GS o
Enable (E) followed by encoding logic which generates the nent inputs are all LOW.
binary address of the highest priority input having a HIGH  |nputs are latched whe
signal. The circuit operates as a dual 4-input encoder when  Qutput Enable (OF) in
the Mode Control (M) input is LOW, and as a single 8-input  outputs HIGH. Expansiof to a e more inputs can
encoder when M is HIGH. In the 8-input mode, Qo, Q1 and  pe done by connecting the GS out 5f a higher priority
Qg are the relevant outputs, g is the highest priority input  group to the OE, input of the next lower priority group. All
and GS; is the relevant Group Signal output. in the dual 6 pulldown resistors.

mode, Qg, Q¢ and GS1 operate with lp—I3. Qg2, Q3 and GS2

IGH. A HIGH signal on the
outputs LOW and GS

Ordering Code: see Section 6
Logic Symbol

Description

Data Inputs

Enable Input (Active LOW)
Output Enable Input (Active LOW)
Mode Control Input

Group Signail Outputs

Data Outputs

Complementary Data Outputs
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Given by lp—l7 when Ewas LOW and M = L
Given by lg~17 when E was LOW and M
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0

o

S| Absolute Maximum Ratings

2 Above which the useful life may be impaired. (Note 1}
i1f Military/Aerospace specified devices are required, Case Temperature under Bias (T¢) 0°Cto +85°C
please contact the National Semiconductor Sales Vee Pin Potential to Ground Pin —7.0Vto +0.5V
Office/Distributors for availability and specifications. Input Voltage (DC) Vegto +0.5V
Storage Temperature —65°Cto +150°C Output Current (DG Output HIGH) —50mA
Maximum Junction Temperature (T 5) +150°C Operating Range (Note 2) BTV to —4.2V

DC Electrical Characteristics
Vgg = —4.5V, Voo = Voca = GND, Tg = 0°C to +85°C (Note 3)

. Gl T
Symbol Parameter Min Typ Max Units 4 b ' Conditions (Néfe 4)
VoH Output HIGH Voltage —1025 —955 —880 v | M Vii e Loading with
B —
VoL Output LOW Voltage 1810 | —1705 | —1620 A O ViLinn) 500 to —2.0V
VoHe Output HIGH Voltage —1035 " Vin = Vigasy | Loading with
mv orV - 500 to —2.0V
VoLc Output LOW Voltage —1610 ) i (Max) :
ViH Input HIGH Voltage _ _ s Guaranteed HIGH Signal
1165 880 éfé_*‘ﬁhv .4 for Allinputs
> Sty e o
ViL Input LOW Voltage _1810 —1475F ;@a é e ‘ggfyanteed LOW Signal
i i sHfgr All Inputs
i Input LOW Current 0.50 oA {%%'VIN = ViL (Min)
DC Electrical Characteristics
VEg = —4.2V,Vcc = Veoa = GND, Tg = 0°C to +85°C { ot  3) )
Symbot Parameter Min Typ % Units Conditions (Note 4)
VoH Output HIGH Voltage —1020 — 870, ViN = ViH Max) Loading with
VoL Output LOW Voltage —1810 ( 1605 | or Vi (Min) 500 to —2.0V
VoHe Qutput HIGH Voltage —1030 . : mv VIN = ViH (Min) Loading with
VoLc Output LOW Voltage or VL (Max) 50Q to —2.0V
Vin input HIGH Voltage s by Guaranteed HIGH Signal
T180%4 mv for All Inputs
Vi Input LOW Valtage o Guaranteed LOW Signal
1475 mv for Al Inputs
i Input LOW Current nA ViN = VIL (Min)
. G, s E
DC Electrical Characteristics
Vee = —4.8V, Voo = Vooa = GND, ¢ = 0°G#6 +85°C (Note 3)
Symbol Parameter Typ Max Units Conditions (Note 4)
VoH Output HiGH Voltage —880 mv VIN = VIH (Max) Loading with
VoL Output LW Valtage’: i: —1620 or Vit (Min) 500 to —2.0V
VoHc Outpﬁé H _ht‘ii’éitage@?i 3 VIN = VIH (Min) Loading with
e mv Y 500 to —2.0V
VoLc Output LOW Voltags ' -1610 OF ViL (Max) -
ViH Input HIGH w@v 1165 _ 880 mv Guaranteed HIGH Signal
ey for All Inputs
TR anpgmqw Voltage 1830 —1490 mv Guaranteed LOW Signal
X . for All Inputs
T Input i@w Current 0.50 nA VIN = ViL (Min)
Note 1: ‘mkwgmgs are those values beyond which the device may be damaged or have its useful ife impaired. Functional operation under these
conditions 1§ W <

Note 2: Parametnc values speciiied 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 extremes,
additional naise 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 operation under *“worst case” conditons.
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[=]
DC Electrical Characteristics 2
VEE = —4.2Vto —4.8V unless otherwise specified, Voo = Veca = GND, Tg = 0°C to +85°C 8,’
Symbol Parameter Min Typ Max Units Conditions
[ Input HIGH Current
All Inputs 230 A
133 Power Supply Current —200 —140 —-77 mA
Ceramic Dual-In-Line Package AC Characteristics
VEE = —4.2V to —4.8V, Vec = Voca = GND
= = 4 = +85°€
Symbol Parameter Tc=oc Te 25°c Te 8 Units Condition
Min Max Min Max Min )
tPLH Propagation Delay
tPHL lo—I7 to Qg-Qs, Qp-03 110 410 [ 110 410 | 1.10
(Transparent Mode) . Figures 1 and 3
tpLH Propagation Delay E 4
tpHL lo-17 to GS1-GS; 1.30 3.90 1.30 3.90 4 ‘:i E ns
(Transparent Mode) E
tPLR Propagation Delay
= 1.0 3.00 1.0 3.00 s
tPHL OE to Qp-Qg, Qg-Q3 ° 0 "
tpLH Propagation Delay ; )
.10 2.60 1.10 2.60 1.20 2.80 S Figures 1 and 2
tohL OEto GS1-GS, 1.1 6 1 6! n; igures
tpLH Propagation Delay 0
100 3.80 ns
tPHL M to Qp~Q3, Qp-Qa i o
t Propagation Delay :
PLH "
= "1 1.50 5.00 ns Figures 1 and 3
tPHL E to Qp-Q3, Qp-03 9!
tTLH Transition Time )
1.4 045 1.50 Fi 7,2and 3
trag 20% t0 80%, 80% to 20% 0 s ‘gures
tg Setup Time 1.00 ns
lg=I7 Figure 4
tH Hold Time 1.20 ns
lo~lz )
tow(L) Pulse Width LOW 2.00 ns Figure 3
£ .
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Cerpak AC Electrical Characteristics
Vge = —4.2V 1o —4.8V, Voc = Veca = GND

Tc = 0°C Tc = +25°C Tc = +85°C
Min Max Min Max Min Max

Conditions

Symbol Parameter

tpLH Propagation Delay
tPHL lo—17 to Qo-Q3, Qo-Qa 110  3.90 1.10 3.90
(Transparent Mode)

tPLH Propagation Delay
tpHL lo—l7 to GS4-GS2
(Transparent Mode)

tPLH Propagation Delay
tPHL OFE to Qg-Q3, Qp-03

tPLH Propagation Delay N .
— . g . E . g ¢ ures 1and 2
tPHL OE to GS1-GS»p { g al

tpLH Propagation Delay
tprL M to Qg-Qg, Q003

tpLH Propagation Delay .3 e o fi
= = . . K 40 = igures 1and 3
tPHL Eto 00-03, Go—Qa N g

trH Transition Time n ’ !

. . X . 457 R Fi 1,2and 3
tTHL 20% to 80%, 80% to 20% fgures 1,2 a
ts Setup Time
lo—l7 " i Figure 4
tH Hold Time 45
lo=l7
Pulse Width LOW
E

Figure 3
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FIGURE 1. AC Test Circuit

TL/F/9866-6
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bz
FIGURE 2. Propagation Delay (M, OE) and Transition Times N
Notes: Gt
&

Voc. Voca = +2V, Vg = —2.5V

L1 and L2 = equal length 500 impedance lines

Ry = 500 tarminator internal to scope

Decoupling 0.1 uF from GND to Vo and Vgg

All unused outputs are loaded with 500 to GND

CL = Fixture and stray capacitance < 3 pF

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

0701 ns

+1.08V

DATA

R L gy, ¥ SR T}

fow
I +1.05V
ENABLE TRANSPARENT TRANSPARENT
+031V
teuL toHL
PLH tpLH
———————y
x| Ao
OUTPUT (Qw) 50%
Y 20
—— L
’*ﬁ%ﬁ?%@ o HTHL, trLn
TL/F/9866-8
FIGURE 3. Enable Timing
Icq. th ~>l
ENABLE
TL/F/9866-9

FIGURE 4. Setup and Hold Times

Notes:
15 1s the minimum time before the transition of the enable that nformaton must be present at the data input.
th 18 the minimum time after the transition of the enable that information must remain unchanged at the data input.
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