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1. General Description

The SN74LS147 9-input priority encoders accept data from nine active LOW inputs (AO to AB)

and provide a binary representation on the four active LOW outputs (\?O to \?3). A priority is assigned to
each input so that when two or more inputs are simultaneously active, the input with the highest priority is

represented on the output, with input line A8 having the highest priority.
The devices provide the 10-line to 4-line priority encoding function by use of the implied decimal “zero”.
The “zero” is encoded when all nine data inputs are HIGH, forcing all four outputs HIGH.

Features:

Encodes 10-line decimal to 4-line BCD

Useful for 10-position switch encoding

Used in code converters and generators
Specified from -40°C to +125°C

Packaging information: DIP16/SOP16/TSSOP16
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Ordering Information:
Tube packing specifications:

. . Boxed
Part number Pa(;kaglng Marlglng TUt?t tube Boxi_c: Notes
orm code quantity quantity guantity
Dimensions of
25 40 1000 plastic enclosure:
SN74LS147N(LX) DIP16 SN74LS147N PCS/iube | tube/box | PCS/box 19.0mm?<6.4mm
Pin spacing:
2.54mm

Dimensions of
plastic enclosure:
50 200 10000
SN74LS147DR(LX SOP16 LS147

(LX) PCS/tube | tube/box | PCS/box é(l)nosnl;;r::f;mm

1.27mm

Dimensions of

plastic enclosure:
SN74LS147PW(LX)| TSSOP16 LS147 96 200 | 19200 | oo am

PCS/tube | tube/box | PCS/box Pin spacing:
0.65mm

3/18

htttp://www. lingxingic.com
VER: 2023-11-A4



% Shenzhen Lingxing MicroelectronicsTechnology Co., Ltd.

Tab: 835-12 rev:B3 Number:SN74LS147-AX-LJ-A045EN
Reel packing specifications:
Part number Packaging | Marking Reel_ Boxed reel Notes
form code guantity guantity
Dimensions of
2500 5000 plastic enclosure:
SN74LS147DR(LX SOP16 LS147
(LX) PCS/reel PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
SN74LSL47TPW(LX) | TSSOP16 | LS147 5000 10000 | plastic engsSt.
PCS/reel PCS/box | 5.0mm>4.4mm

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
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Figure 2. IEC logic symbol
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Figure 3. Functional diagram
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2.2~ Pin Configurations
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Figure 4. Logic diagram
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2.3, Pin Description
Pin No. Pin Name Description

1 A3 decimal data input (active LOW)
2 Ad decimal data input (active LOW)
3 A5 decimal data input (active LOW)
4 A6 decimal data input (active LOW)
5 A7 decimal data input (active LOW)
6 Y2 BCD address output (active LOW)
7 Y1 BCD address output (active LOW)
8 GND ground (OV)
9 YO BCD address output (active LOW)
10 A8 decimal data input (active LOW)
11 A0 decimal data input (active LOW)
12 Al decimal data input (active LOW)
13 A2 decimal data input (active LOW)
14 Y3 BCD address output (active LOW)
15 n.c. not connected
16 Ve supply voltage
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2.4, Function Table
Input Output
A0 | Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | Y3 Y2 Y1 YO
H H H H H H H H H H H H H
X X X X X X X X L L H H L
X X X X X X X L H L H H H
X X X X X X L H H H L L L
X X X X X L H H H H L L H
X X X X L H H H H H L H L
X X X L H H H H H H L H H
X X L H H H H H H H H L L
X L H H H H H H H H H L H
L H H H H H H H H H H H L
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 Vce - -0.5 +7.0 V
input clamping i i

current 1% V,<-0.5V or V> Vcct+0.5V +0 mA
output clamping
current lok Vo<-0.5V or Vo > Vcct+0.5V - 0 mA
output current lo -0.5V < Vo <Vcct0.5V - 25 mA
supply current Icc - - +50 mA
ground current lenp - -50 - mA
storage temperature Tstg - -65 +150 °C
total power
dissipation Prot - - 500 mw
. DIP 245 o
soldering temperature To 10s SOP/TSSOP 260 C
Note:
[1] For DIP16 packages: above 70°C the value of Py derates linearly with 12mW/K.
[2] For SOP16 packages: above 70°C the value of Py derates linearly with 8mW/K.
[3] For (T)SSOP16 packages: above 60°C the value of Py derates linearly with 5.5mW/K.
7/18
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3.2. Recommended Operating Conditions
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vce - 2.0 5.0 6.0 V
input voltage V| - 0 - Vce V
output voltage Vo - 0 - Vce V
. e Vcc=2.0V - - 625 ns/\V
nput transition rise | yy/z\ Voc=4.5V ~ | 167 | 139 | nsiv
and fall rate
Vcc=6.0V - - 83 ns/\V
ambient temperature Tamb - -40 - +125 °C
3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamv=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
level Vce=2.0V 15 1.2 - \Y%
HIGH-leve Vi Vee=4.5V 315 | 24 | - | Vv
input voltage
VCCZG.OV 4.2 3.2 - Vv
| | VCCZZ.OV - 0.8 0.5 Vv
_LOW-leve Vi Vec=4.5V ~ |21 [ 135 | Vv
input voltage
VCCZG.OV - 2.8 1.8 Vv
|o:-20UA; VCCZZ.OV 1.9 2.0 - Vv
lo=-20uA; Vcc=4.5V 4.4 4.5 - Vv
HIggplevel Vv Vi=Vi or V lo=-20UA; Vcc=6.0V | 59 | 60 | - Y,
output voltage R YR E I o~ » YCCTD- : :
lo=-4.0mA; Vcc=4.5V | 398 | 4.32 - \%
lo=-5.2mA; Vcc=6.0V | 548 | 5.81 - \%
10=20uA; Vcc=2.0V - 0 0.1 \%
L OW-level 10=20UA; Vcc=4.5V - 0 0.1 \Y%
-leve _ - : - §
output voltage VoL V=V or VL |o—20UA, Vce=6.0V 0 0.1 V
10=4.0mA; Vcc=4.5V - 0.15 | 0.26 \Y%
10=5.2mA; Vcc=6.0V - 0.16 | 0.26 \%
input leakage Vi=Vee or GND; Vee=6.0V - | - | #H0| uA
current
supply current V=Vcc or GND; 10=0A; Vcc=6.0V - - 8.0 UA
nput - - |35 | - | pF
capacitance
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3.3.2. DC Characteristics 2

(Tamo=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
HIGHlevel Vce=2.0V 15 - - \Y/
iGh-leve Vi Vee=4.5V 315 | - - Y,
input voltage
Vcc=6.0V 4.2 - - \Y/
level Vec=2.0V - - 0.5 \Y/
_LOW-leve Vi Vec=4.5V - - (135 | Vv
input voltage
Vec=6.0V - - 1.8 \Y/
l0=-20UA; Vcc=2.0V 19 - - \Y/
G el lo=-20uA; Vcc=4.5V 4.4 - - \Y/
-leve _ _ . — i -
output voltage VoH Vi=Viyor VL lo= ZOUA, Vce=6.0V 5.9 V
lo=-4.0mA; Vcc=45V | 3.84 - - \Y/
l0=-5.2mA; Vcc=6.0V | 5.34 - - \Y/
|o:20UA; VCCZZ.OV - - 0.1 Vv
10=20UA; Vcc=4.5V - - 0.1 \Y/
LOW- Lol Vv Vi=Vin or V 10=20UA; Vcc=6.0V - - o1 | v
OUtpUt V0|tage oL I—VIH IL o— y VCC—O. .
|o:4.0mA; Vce=4.5V - - 0.33 Vv
|o:5.2mA; VCCZG.OV - - 0.33 Vv
input leakage _ ) _ i i
current I Vi=Vcc or GND, Vce=6.0V +H.0 UA
supply current lec Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 80 uA
9/18
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3.3.3. DC Characteristics 3

(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

htttp://www. lingxingic.com

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
| | VCCZZ.OV 15 = - V
HIGH-leve Vi Vee=4.5V 315 | - v
input voltage
VCCZB.OV 4.2 - - V
LOW-level Vce=2.0V - - 0.5 \%
OW-Hleve Vie Vcc=4.5V - - |1 | v
input voltage
Vcce=6.0V - - 1.8 \%
l0=-20UA; Vcc=2.0V 1.9 - - \%
HIGH-level lo=-20uA; Vcc=4.5V 4.4 - - \%
-leve _ _ . -
output voItage VoH Vi=Viy or VL |o—-20UA, Vce=6.0V 5.9 - - V
lo=-4.0mA; Vcc=4.5V 3.7 - - \%
l0=-5.2mA; Vcc=6.0V 5.2 - - \%
10=20UA; Vcc=2.0V - - 0.1 \%
LOW-level 10=20UA; Vcc=4.5V - - 0.1 \%
-leve . = . - - -
output voltage VoL V=V or VL |o—20UA, Vce=6.0V 0.1 V
10=4.0mA; Vcc=4.5V - - 0.4 \%
10=5.2mA; Vcc=6.0V - - 0.4 \%
input leakage B ) _ i i
current Iy Vi=Vcc or GND; Vcc=6.0V #.0 uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 160 uA
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3.3.4. AC Characteristics 1

(Tamo=25°C, GND=0V, t=ts=6ns, C.=50pF, unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vcc=2.0V - 50 160 ns
Anto Yn . Vcc=4.5V - 18 | 32 | ns
propagation tod see Figure 6! Voe=5.0V: CL=15pF - T - =
delay Vcc=6.0V - 14 27 ns
Vcc=2.0V - 19 75 ns
transition time t; see Figure 6% Vce=4.5V - 7 15 ns
Vcc=6.0V - 6 6 ns
power
dissipation Cep V=GND to V¢l - 30 - pF
capacitance
Note:
[1] toa is the same as teLr and tpwi.
[2] t: is the same as true and trow.
[3] Cep is used to determine the dynamic power dissipation (Pp in uW).
PD=CPD><V(:(:2><fi+Z(CL><\/cc2><fo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
Cr=output load capacitance in pF;
Vce=supply voltage in V;
S (CLVec?>fo)=sum of outputs.
11/18
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3.3.5. 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
Anto Yn Vcc=2.0V - - 200 ns
propagation tod see Figure 6[U Vcc=4.5V - - 40 ns
delay Vcce=6.0V - - 34 ns
Vcc=2.0V - - 95 ns
transition time t; see Figure 6% Vce=4.5V - - 19 ns
Vcc=6.0V - - 16 ns
Note:
[1] tpq is the same as tpLr and tpHL.
[2] t: is the same as trhL and trip.
3.3.6. AC Characteristics 3
(Tamo=-40°C to +125°C, GND=0V, t,=t;=6ns, C_=50pF, unless otherwise specified.)
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
An to ?n Vce=2.0V - - 240 ns
propagation tod see Figure 6l Vcc=4.5V - - 48 ns
delay Vcc=6.0V - - 41 ns
VCCZZ.OV - - 110 ns
transition time ty see Figure 6% Vcc=4.5V - - 22 ns
VCCZG.OV - - 19 ns
Note:
[1] tpq is the same as tpLr and tpyL.
[2] t: is the same as trhL and trip.
12/ 18
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4. Testing Circuit
4.1, AC Testing Circuit

W
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Figure 5. Test circuit for measuring switching times

Definitions for test circuit:

C.=Load capacitance including jig and probe capacitance.

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

S1=Test selection switch

4.2. AC Testing Waveforms

A, INPUT VM
"'tPHL"“ - tpH
Y, OUTPUT Vi
tTHL |~— —e| |a—1TLH

Figure 6. Input (An) to output (\?n) propagation delays and output transition times
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4.3. Measurement Points

Input Output
Vm Vm Vx Vy
O.SWCC 0.5><\/CC 0.1><\/CC O.QWCC
4.4, Test Data
Input Load S1 position
V) tr, tf CL RL tpLH, tPHL
Vce 6ns 15pF, 50pF 1kQ open
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5. Package Information
5.1, DIP16

—

el

B1

N Y Y P

D

O

PLRVRTRTRERP N

Symbol — Dimensions (mm) ——
A2 3.20 3.60
Al 0.51 -
A 3.60 5.33

L 3.00 3.60

b 0.36 0.56
Bl 1.52

D 18.80 19.94
El 6.20 6.60

e 2.54

c 0.20 0.36
eB 7.62 9.30

htttp://www. lingxingic.com

15/ 18
VER: 2023-11-A4



% Shenzhen Lingxing MicroelectronicsTechnology Co., Ltd.

Tab: 835-12 rev:B3 Number:SN74LS147-AX-LJ-A045EN
5.2. SOP16
L D
r A [
il il lanlaal) C%% 5
Al |A2 L

dHHdHHHdHY

] @ @ HH B H
e b
Dimensions (mm)

Symbol Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
c 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
L 0.35 0.89
0 0° 8°
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5.3\ TSSOP16
D

S
imiminlminininil

L

=

Iy

R

O
ﬁ @ 10000 v
€ o)
Dimensions (mm)
Symbol Min Max
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° 8°
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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
Mercur | Hexaval Polybro )
Lead ) ; Butylbe - .
and |V and |ur(rj1 ent Polybro | minate | Dibutyl nzyl E'Iﬁ ® | Diisobu
Part name mercur | &N dmi | chromiu | minated | d phthala phthala Iy &1yl
lead |y caami— biphenyl | biphen | t© y phthala
um te hthala
€ompo | compo compoun| s yl f te
unds | unds comp ds ethers €
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
inSta”ed 0] O 0] O o O O o O o
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.

htttp://www. lingxingic.com

18/ 18

VER: 2023-11-A4




X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Encoders, Decoders, Multiplexers & Demultiplexers category:
Click to view products by lingxingic manufacturer:

Other Similar products are found below :

MC74HC163ADTG 74HC253N NLV74VHC1GO01DFT1G NLVHCT4851ADTR2G NLV14028BDR2G COMX-CAR-210 SN74LS148N
PI3B3251LE PI3B3251QE NLV74HCA4851AMNTWG MC74LVX257DG M74HCT4851ADWR2G NL7SZ19DBVT1G PISC3253LEX
MC74HC251ADTG MC74ACT138NG NB3L8533DTR2G NLV74AC15/DR2G 74HC138DT 74HC153DT 74HC238DT 74HC151DT
ADSI3IM02IRUKR CBMG709ATS16 74HC238N HT/4HC154ARWZ RS2G139XS16-G 74HCT251D 74HC138T U74HC138G-S16-R
AIP74HCT138SA.TB XD74C922 RS1G157XC6 74HC151IM/TR AiP74HC237TA16.TB AIP74HC138TA16.TB 74HC138DRG
AiP74LVC138TA16.TB CD4511BDRG AiP74LVC157TA16.TB SN74HC42N(LX) SN74LS157N(LX) SN74LS42N TC4053BFT(EL,N)
74VHCA4052AFT(BE) TC74VHC138FK(EL,K) TC74HC151AF(EL,F) SN74HC145DR(LX) SN74HC139DR(LX) CD4028BM(LX)



https://www.xonelec.com/category/semiconductors/integrated-circuits-ics/logic-ics/encoders-decoders-multiplexers-demultiplexers
https://www.xonelec.com/manufacturer/lingxingic
https://www.xonelec.com/mpn/onsemiconductor/mc74hc163adtg
https://www.xonelec.com/mpn/texasinstruments/74hc253n
https://www.xonelec.com/mpn/onsemiconductor/nlv74vhc1g01dft1g
https://www.xonelec.com/mpn/onsemiconductor/nlvhct4851adtr2g
https://www.xonelec.com/mpn/onsemiconductor/nlv14028bdr2g
https://www.xonelec.com/mpn/artesynembeddedtechnologies/comxcar210
https://www.xonelec.com/mpn/semiconductors/sn74ls148n
https://www.xonelec.com/mpn/diodesincorporated/pi3b3251le
https://www.xonelec.com/mpn/diodesincorporated/pi3b3251qe
https://www.xonelec.com/mpn/onsemiconductor/nlv74hc4851amntwg
https://www.xonelec.com/mpn/onsemiconductor/mc74lvx257dg
https://www.xonelec.com/mpn/onsemiconductor/m74hct4851adwr2g
https://www.xonelec.com/mpn/onsemiconductor/nl7sz19dbvt1g
https://www.xonelec.com/mpn/diodesincorporated/pi5c3253lex
https://www.xonelec.com/mpn/onsemiconductor/mc74hc251adtg
https://www.xonelec.com/mpn/onsemiconductor/mc74act138ng
https://www.xonelec.com/mpn/onsemiconductor/nb3l8533dtr2g
https://www.xonelec.com/mpn/onsemiconductor/nlv74ac157dr2g
https://www.xonelec.com/mpn/nxp/74hc138dt
https://www.xonelec.com/mpn/nxp/74hc153dt
https://www.xonelec.com/mpn/nxp/74hc238dt
https://www.xonelec.com/mpn/nxp/74hc151dt
https://www.xonelec.com/mpn/texasinstruments/ads131m02irukr
https://www.xonelec.com/mpn/corebaimicroelectronics/cbmg709ats16
https://www.xonelec.com/mpn/hgsemi/74hc238n
https://www.xonelec.com/mpn/htcsemi/ht74hc154arwz
https://www.xonelec.com/mpn/runic/rs2g139xs16g
https://www.xonelec.com/mpn/nexperia/74hct251d
https://www.xonelec.com/mpn/fuman/74hc138t
https://www.xonelec.com/mpn/unisonic/u74hc138gs16r
https://www.xonelec.com/mpn/icore/aip74hct138satb
https://www.xonelec.com/mpn/xinluda/xd74c922
https://www.xonelec.com/mpn/runic/rs1g157xc6
https://www.xonelec.com/mpn/hgsemi/74hc151mtr
https://www.xonelec.com/mpn/icore/aip74hc237ta16tb
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https://www.xonelec.com/mpn/lingxingic/sn74ls157nlx
https://www.xonelec.com/mpn/lingxingic/sn74ls42n
https://www.xonelec.com/mpn/toshiba/tc4053bfteln
https://www.xonelec.com/mpn/toshiba/74vhc4052aftbe
https://www.xonelec.com/mpn/toshiba/tc74vhc138fkelk
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https://www.xonelec.com/mpn/lingxingic/sn74hc139drlx
https://www.xonelec.com/mpn/lingxingic/cd4028bmlx

