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8-t0-3 Line Priority Encoder

Product  Specification

Specification Revision History:
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1. General Description
The AiP74HC/HCT148 encodes eight data lines to three-line (4-2-1) binary (octal). Cascading circuitry
(enable input EI and enable output EO) is provided to allow octal expansion without the need for external
circuitry. The data inputs and outputs are active at the low logic level.
Features:
® Input levels:
For AiP74HC148: CMOS level
For AiP74HCT148: TTL level
®  Specified from -40°C to +85°C
® Packaging information: DIP16/SOP16/TSSOP16

Ordering Information:
Tube packing specifications:

. ) Boxed Packing .
guantity number

Dimensions of

plastic enclosure:

i 25 40 1000 10 10000
AiP74HC148DA.TB DIP16 74HC148
1 PCS/tube | tube/box | PCS/box | box/pack | PCS/pack Il)?nosrlr)l;?:f;mm

2.54mm

Dimensions of

plastic enclosure:

i 25 40 1000 10 10000
AiP74HCT148DA.TB DIP16 74HCT148
1 PCS/tube | tube/box | PCS/box | box/pack | PCS/pack IIJ?nOsIgarlr::r?;mm

2.54mm

Dimensions of

plastic enclosure:

. 50 200 10000 5 50000
AiP74HC148SA.TB SOP16 74HC148 mm
! PCS/tube | tube/box | PCS/box | box/pack | PCS/pack IIJ?r;Ospacin?;mm

1.27mm

Dimensions of

plastic enclosure:

. 50 200 10000 5 50000
AiP74HCT148SA.TB SOP16 74HCT148
' PCS/tube | tube/box | PCS/box | box/pack | PCS/pack Il,?nog)lijrf;mm

1.27mm

Dimensions of

plastic enclosure:

, 96 120 19200 10 192000
AiP74HC148TA.TB | TSSOP16 | 74HC148
' PCS/tube | tube/box | PCS/box | box/pack | PCS/pack lﬁﬁ‘;‘;ﬁ;‘ﬁ‘g‘fﬂm

0.65mm

Dimensions of

plastic enclosure:

. 96 120 19200 10 192000
AiP74HCTI148TA.TB | TSSOP16 | 74HCT148 mm
' PCS/tube | tube/box | PCS/box | box/pack | PCS/pack f,l(r)lnsl;zzfng

0.65mm
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Reel packing specifications:
Type number Packaging Marking code Ree! Boxed _reel PaCkmg Notes
form guantity quantity quantity
Dimensions of plastic
AiP74HC148SA.TR | SOPI6(1) |  74HC148 2500 >000 20000 | enclosure:
PCS/reel PCS/box PCS/pack | 10.0mmx3.9mm
Pin spacing:1.27mm
Dimensions of plastic
AiPT4HCTI48SA.TR | SOPI6(1) |  74HCT148 2500 5000 20000 | enclosure:
PCS/reel PCS/box PCS/pack | 10.0mmx3.9mm
Pin spacing:1.27mm
Dimensions of plastic
AiP74HC148SA.TR | SOP16(2) |  74HC148 2500 2500 40000~ enclosure:
PCS/reel PCS/box PCS/pack | 10.0mmx3.9mm
Pin spacing:1.27mm
Dimensions of plastic
AiP74HCTI48SA.TR | SOP16(2) |  74HCTI148 2500 2568 BR000 | enclire:
PCS/reel PCS/box PCS/pack | 10.0mmx3.9mm
Pin spacing:1.27mm
Dimensions of plastic
AiP7T4HCI148TA.TR | TSSOP16 |  74HC148 2500 g 40000 | enclosure:
PCS/reel PCS/box PCS/pack | 5.0mmx4.4mm
Pin spacing:0.65mm
Dimensions of plastic
AiP74HCTI48TA.TR | TSSOP16 | 74HCT148 300 '\ 40000 | enclosure:
PCS/reel PCS/box PCS/pack | 5.0mmx4.4mm

Pin spacing:0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2~ Block Diagram And Pin Description

2.1, Block Diagram
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Figure 1. Logic symbol

Al

A2

Figure 2. Functional diagram
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2.2 Pin Configurations

\J
411 o EI Vee
5[2 15]EO
63 14]Gs
7|4 13]3
Ell 5 12]2
A2| 6 1111
A7) 10]0
GND [ 8 | 9 ]A0
2.3+ Pin Description
Pin No. Pin Name Description
1 4 data input
2 5 data input
3 6 data input
4 7 data input
5 EI enable input
6 A2 data output
7 Al data output
8 GND ground (0V)
9 A0 data output
10 0 data input
11 data input
12 data input
13 3 data input
14 GS data output
15 EO enable output
16 Vee supply voltage
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2.4, Function Table

Input Output

El 0 1 2 3 4 5 6 7 A2 Al A0 GS EO
H X X X X X X X X H H H H H
L H H H H H H H H H H H H L
L X X X X X X X L L L L L H
L X X X X X X L H L L H L H
L X X X X X L H H L H L L H
L X X X X L H H H L H H L H
L X X X L H H H H H L L L H
L X X L H H H H H H L H L H
L X L H H H H H H H H L L H
L L H H H H H H H H H H L H

Note: H=HIGH voltage level; L=LOW voltage level; X = don’t care.

3+ Electrical Parameter

3.1, Absolute Maximum Ratings

(Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7.0 v
mput clamping |} V1 <-0.5V or Vi > Vet0.5V i 20 | mA

current
output clamping |y Vo< -0.5V or Vo > Veet0.5V i 20 | mA
output current Io -0.5V <V <Vcct0.5V - 125 mA
supply current Icc - - +50 mA
ground current IgnD - -50 - mA

emperature | 1% : o5 |t ) e

disipation | P : - 00 | mW

Iderin DIP 245 0
tesrgp(i:eratu%e T 10s SOP 250 c
Note:
[1] For DIP16 packages: above 70°C the value of P derates linearly with 12mW/K.
[2] For SOP16 packages: above 70°C the value of P, derates linearly with SmW/K.
[3] For (T)SSOP16 packages: above 60°C the value of Py, derates linearly with 5.5mW/K.
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3.2~ Recommended Operating Conditions
Parameter | Symbol | Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC148
supply voltage Vee - 2.0 5.0 6.0 A%
input voltage Vi - 0 - Ve A%
output voltage Vo - 0 - Ve A%
. it " VCCZZ.OV - - 625 I'IS/V
input transition - i
rise and fall rate A/AV Vcc=4.5V 1.67 139 | ns/V
VCC:6.0V - - 83 ns/V
ambient T, ) -40 ) 485 °C
temperature
AiP74HCT148
supply voltage Vee - 4.5 5.0 5.5 A%
input voltage Vi - 0 - Ve A%
output voltage Vo - 0 - Ve A%
. it " VCC:2.0V - = = ns/V
input transition - i
rise and fall rate At/AV Vcc=4.5V 1.67 139 | ns/V
VCC:6.0V - - - ns/V
ambient T, ) 40 ) 485 °C
temperature
3.3\ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC148
level Vec=2.0V 1.5 1.2 - A%
HIGH-leve Vin Vee=4.5V 3.15 | 24 - v
input voltage
Vcc=6.0V 4.2 3.2 - A%
¥ OW-lovel Vec=2.0V - 0.8 0.5 A%
ONIeve \ Vec=4.5V - 21 | 135 | Vv
input voltage
Vcc=6.0V - 2.8 1.8 A%
Io=-20uA; Vc=2.0V 1.9 2.0 - A%
Io=-20uA; Vc=4.5V 4.4 4.5 - A%
HIGH-level | Vi=Vior Vi | 1o=-20uA; Vee=6.0V | 59 | 60 | - | V
output voltage OH I H O ViL 0 uAn; vVec=0. . .
Io=-4.0mA; Vcc=4.5V | 398 | 432 - A%
I0=-5.2mA; Vcc=6.0V | 548 | 5.81 - A%
[0=20uA; Vcc=2.0V - 0 0.1 A%
[0=20uA; Vcc=4.5V - 0 0.1 A%
LOW-level v Vi=VmorVi | Io=20uA; Vee=6.0V | - 0o | o1 | v
output voltage oL I H IL 0 ; Vec=0. .
I0=4.0mA; Vcc=4.5V - 0.15 | 0.26 A%
[0=5.2mA; Vcc=6.0V - 0.16 | 0.26 A%
input leak
et L Vi=Vce or GND; Vee=6.0V - - | +01 | uA
supply current Icc Vi=Vc or GND; Io=0A; Vcc=6.0V - - 8.0 uA
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input
capacitance G - - 3.5 - pF
AiP74HCT148
HIGH-level _
input voltage Vi Vec=4.5V to 5.5V 2.0 1.6 - A%
LOW-level _
input Voltage VIL VCC—4.5V to 5.5V - 1.2 0.8 A\
HIGH-level \V, V[ = V[H or V]L; IO:'20uA 4.4 4.5 - A%
output voltage ot Vec=4.5V Io=-4.0mA 398 | 432 - A%
LOW-level \Ys V[ = VIH or VIL; IO:20uA - 0 0.1 \Y%
output voltage oL Vec=4.5V [o=4.0mA - 0.16 | 0.26 \Y
input leak
mpgurf:mage I V=V or GND; V=55V . - | £0.1 | uA
supply current Icc Vi=Vcc or GND; [6=0A; Vcc=5.5V - - 8.0 uA
I V]ZVCc-z. IV,
suad(lhtlcourﬁin t Alcc other inputs at Ve or GND; [0=0A; - 100 360 uA
pply Vec=4.5V to 5.5V
input
capacitance G - - 35 - pF

3.3.2. DC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC148
level Vec=2.0V 1.5 - - \%
HIGH-leve Vi Voe45V 315 | - v
input voltage
Vec=6.0V 4.2 - - \%
level Vee=2.0V - - 0.5 \%
LOW-leve Vie Vee4.5V i C 135 | v
input voltage
Vece=6.0V - - 1.8 \%
Io=-20uA; Vcc=2.0V 1.9 - - \%
—— I0=-20uA; Vcc=4.5V 4.4 - - \%
-leve _ — - - i )
Output VOltage VOH V] = V]H or V[L Io ZOU,A, VCC 6.0V 59 A\
Io=-4.0mA; Vcc=4.5V | 3.84 - - \%
Io=-5.2mA; Vcc=6.0V | 5.34 - - A"
I0=20uA; Vcc=2.0V - - 0.1 A%
I0=20uA; Vcc=4.5V - - 0.1 A%
LOW-level 1y, Vi=VmorVie | 1o=20uA; Vec6.0V | - o1 | v
output voltage oL 1= Vi L o ; Vec™0. .
Io0=4.0mA; Vcc=4.5V - - 0.33 A%
I0=5.2mA; Vcc=6.0V - - 0.33 A"
input leakage
D et I Vi=Vce or GND; Ve=6.0V - - | £10 | uA
supply current Icc Vi=V¢cc or GND; I6=0A; Vcc=6.0V - - 80 uA
input i i i )
capacitance G pF
AiP74HCT148
HIGH-Ievel _
input voltage Vi Vee=4.5V to 5.5V 2.0 - - \%
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LOW-level _
input Voltage VIL VCC—4.5V to 5.5V - - 0.8 A\
HIGH-level v V1=V or Vi Io=-20uA 4.4 - - \Y
output voltage o Vee=4.5V Io=-4.0mA 384 | - - v
LOW-level v V1=V or Vy; [o=20uA - - 0.1 \%
output voltage oL Vec=4.5V Io=4.0mA - - 0.33 \Y4
input leak
et I Vi=Vce or GND; V=55V - - | #10 | uA
supply current Icc Vi=V¢cc or GND; I6=0A; Vcc=5.5V - - 80 uA
.. VIZVCc-z. IV,
Suad‘lht‘c‘l’j:én o Ale other inputs at Ve or GND; [=0A; - - | 450 | uA
PPy Vec=4.5V t0 5.5V
input i y p i
capacitance G pF

3.3.3+ AC Characteristics 1
(Tamp=25°C, GND=0V, t=t=6ns, C;=50pF, unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC148
. Vec=2.0V - 50 160 ns
mnput to output Vec=4.5V - 18 | 32 | ns
ti t Fi 4
propagation od see Figure Vee=5.0V: Ci=15pF : s - s
delay
VCC:6.0V - 14 27 ns
VCC:2 .0V - 19 75 ns
transition time t; see Figure 4 Vcc=4.5V - 7 15 ns
VCC:6.0V - 6 6 ns
power
dissipation CPD VIZGND to VCC - 30 - pF
capacitance
AiP74HCT148
input to output Vec=4.5V - 20 35 ns
propagation tod see Figure 4
delay Vee=5.0V; C =15pF - 17 - ns
transition time 1 Vcc=4.5V; see Figure 4 - 7 15 ns
power
dissipation Crp Vi=GND to Vcc-1.5V - 33 - pF
capacitance

Note:
[1] toq is the same as tpry and tppy.
[2] t; is the same as ttyp and tryp.
[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cppx Ve xf+Y(CLx Ve xf,) where:
fi=input frequency in MHz;
f,=output frequency in MHz;
Cr=output load capacitance in pF;
Vec=supply voltage in V;
Z(CLXVCC2X »)=sum of outputs.
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3.3.4. AC Characteristics 2
(Tamp=-40°C to +85°C, GND=0V, t=t=6ns, C;=50pF, unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. | Max. \ Unit
AiP74HC148
. Vec=2.0V - - 200 ns
mnput to oqtput . V=45V _ _ 40 ns
prog:{g;;lon tod see Figure 4 Vee=5.0V: Ci=15pF - - - s
VCC:6.0V - - 34 ns
Vcc=2.0V - - 95 ns
transition time t; see Figure 4 Vcec=4.5V - - 19 ns
VCC:6 .0V - - 16 ns
power
dissipation Crp Vi=GND to V¢c - - - pF
capacitance
AiP74HCT148
input to output Vec=4.5V - . 44 ns
progz{g;;flon tpd see Figure 4 Vee=5.0V: Ci=15pF ] ] ‘ s
transition time t Vec=4.5V; see Figure 4 - - 19 ns
power
dissipation Cep Vi=GND to V¢c-1.5V - - - pF
capacitance
Note:

[1] tpq is the same as tpry and tpyy.
[2] t; is the same as ttyr and trpg.
[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=Cppx Ve x £+ (CLx Ve xf,) where:
fi=input frequency in MHz;
f,=output frequency in MHz;
Cr=output load capacitance in pF;
Vec=supply voltage in V;
Z(CLXVCCZX o)=sum of outputs.
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4. Testing Circuit
4.1, AC Testing Circuit

W
BTEAY ——
negative
pase U”1:1};. v
v
—-| |..._ [T -
— 1 |+ —| iy
Wi
- a0 %
posifive
puilsa Wi Wiy
. 10 % o K
- b
Viee Vi

Figure 3. Test circuit for measuring switching times

Definitions for test circuit:

C1=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.
R;=Load resistance.

S1=Test selection switch

4.2, AC Testing Waveforms

Voo
0-7. EI
inprut "
GMND
= +teHL e
AO=AE Ve
[
ED Vi
output
VoL
== le—tr = tin

Figure 4. Input to output propagation delays and output transition times

Address: Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 11/ 16
http://www.i-core. cn P.C.: 214072 VER: 2019-06-Al



rev:B3

Number:AiP74HC/HCT148-AX-LJ-A0S4EN

ll Wuxi I-CORE Electronics Co., Ltd.
Tab: 835-12

4.3. Measurement Points

Input Output
Type P P
VM VM
AiP74HC148 0.5%XVc 0.5%V¢c
AiP74HCT148 1.3V 1.3V
4.4, Test Data
Input Load S1 position
Type
V, t, t CL RL tpLnH, trHL
AiP74HC148 Vee 6ns 15pF, 50pF 1kQ open
AiP74HCT148 3V 6ns 15pF, 50pF 1kQ open
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5. Package Information
5.1, DIP16

B1

IEEIEEENEIEEEEE

) r: \} il
Uiy

Dimensions In Millimeters Dimensions In Inches
Symbol ; -
Min Max Min Max

A 4. 710 4.310 0. 146 0. 170
Al 0.510 0.020
AZ 3. 200 3. 800 0.128 0.142
B 0. 380 0.570 D.015 0. 022
B1 1. 524 (BSC) 0. 060 (BSC)
C 0. 204 0. 360 0. 008 0.014
D 18. 800 18. 200 0. 740 0. 756
E g. 200 6. 600 0.244 0. 260
E1 7.320 7.920 0. 288 D.312
g 2. 540 0. 100 (BSC)
L 3. 000 3. 600 0.118 0. 142
E2 8. 400 9.000 0.331 0. 354
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5.2, SOP16
[
1
|
| & i
- ]
Svmbo | Dimensions In Millimeters Dimensions In Inches
ymbo Min Max Min Max
A 1..350 1. 730 0. 053 0. 069
Al 0. 100 0. 250 0. 004 0.010
A2 1320 1. 990 0. 053 0. 0a1
b 0. 330 0. 510 0.013 0. 020
C 0,170 0. 230 0007 0.010
D 9_800 10. 200 0. 386 0. 402
E 3. 800 4 000 0. 150 0. 157
Ei 3. 800 6. 200 0. 228 0.244
e 1. 270 (BSC) 0. 050 (BSC)
L 0. 400 1. 270 0.016 0. 050
I'I DC B:- DC B:-
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5.3\ TSSOP16

I

| MILLIMETER
= ]( SYMBOL
P o1 MIN NOM | MAX
= =
IninInlininlnin)ENR N R/ A | [
L § i

’ l“— Al 0.0s | _ | o1s
= A2 0.90 | 1.00 | 1.05

Al 039 | 044 | 049

b b 020 | _ | 028

H H H H H H g H bl b1 | 019 | 022 | 025

P e 013 | _ | 0a7

_—F 7 , N 5l w cl 0.12 | 0.13 | 0.14

BASE METAL D 490 | 500 | 5.10

_ o E 6.20 | 6.40 | 6.60

B s G WITH PLATING El 430 | 440 | 4.50
| SECTION B-B e 0.65BSC

Q L 045 | 060 | 075
| 1 1 | L1 1.00BSC

-
=]

| e

g==i=

j==F
m—-—
2}
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6. Statements And Notes
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm

Lead | Mereur ium Hexaval Polybro Dibutvl | BUYPE | Di2et

and y and d ent Polybro | minate 1buty nzyl hvih Diisobu
Part name mercur | 2| chromiu | minated | d phthala | 7o | YIEX

lead cadmi . . te p yl

y um m biphenyl | biphen te hthala phthala
€ompo | compo compoun| s yl p te
unds unds comp ds ethers te
ounds

Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet
. o o o o o o o o o o
installed

o: Indicates that the content of hazardous substances or elements in the detection limit

. of the following the SJ/T11363-2006 standard.

explanation

x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.

6.2. Notion

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of
the responsibility.
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