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SN74HC/HCT147 (LX)
10-to-4 Line Priority Encoder

Product  Specification

Specification Revision History:

Version Date Description

2021-06-A1 2021-06 New

Modify Ordering Information; Modify ambient temperature to
-40°C~+105C and add electrical characteristics of -40°C~+105C
2021-12-A3 2021-12 Modify Ordering Information

Modify ambient temperature to -40 C ~+125°C and modify
Ordering Information

2021-11-A2 2021-11

2023-11-A4 2023-11

1/18
http://www.lingxingic.com P.C.: 518000 VER:2023-03-B1



A8 B REBCHEBEFRZARAE
V Shenzhen Lingxing Microelectronics Technology Co., Ltd.
Tab: 835-12 rev:B3 Number:SN74HC/HCT147-AX-LJ-A045EN

1. General Description
The SN74HC/HCT147 9-input priority encoders accept data from nine active LOW inputs (K 0 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:
® Input levels:
For SN74HC147: CMOS levelFor SN74HCT147: TTL level
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

2/18
http://www.lingxingic.com P.C.: 518000 VER:2023-03-B1



O

R RECHE TR ERAT

V Shenzhen Lingxing Microelectronics Technology Co., Ltd.
Tab: 835-12 rev:B3 Number:SN74HC/HCT147-AX-LJ-A045EN
Ordering Information:
Tube packing specifications:
. . Boxed
Part number Pac;lgf%mg Mgglg;ng lEnt;?t tube Eg)r(liic: Notes
g Y guantity q Y
Dimensions of
lastic enclosure:
25 40 1000 |P
SN74HC147N(LX DIP16 SN74HC147N
LX) PCS/tube | tube/box | PCS/box | 2-0mm>6.4mm
Pin spacing:
2.54mm
Dimensions of
lastic enclosure:
25 40 1000 |P
SN74HCT147N(LX DIP16 SN74HCT147N
LX) PCS/tube | tube/box | PCS/box ;Q-Omm?‘ﬁ-f‘mm
in spacing:
2.54mm
Dimensions of
plastic enclosure:
50 200 10000
SN74HC147D(LX SOP16 | HC147
LX) PCS/tube | tube/box | PCS/hox | 10-0Mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
50 200 10000 |P
SN74HCT147D(LX SOP16 HCT147
LX) PCS/tube | tube/box | PCS/box é@’-omm?@?mm
in spacing:
1.27mm
Dimensions of
lastic enclosure:
96 200 19200 |P
SN74HC147P(LX TSSOP16 | 74HC147
(LX) PCS/tube | tube/box | PCS/box 5._0mm><4.4mm
Pin spacing:
0.65mm
Dimensions of
plastic enclosure:
96 200 19200
SN74HCT147P(LX TSSOP16 | 74HCT147
LX) PCS/tube | tube/box | PCS/box | >:0mm>4.4mm
Pin spacing:
0.65mm
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Reel packing specifications:
Packaging | Marking Reel Boxed reel
Part number form code guantity guantity Notes
Dimensions of
SN74HC147DR(LX) SOP16 | HC147 . ng?r‘;el Pé’g?é’ox %agtr's nﬁ')‘ggsr;*:ﬁ
Pin spacing:1.27mm
Dimensions of
SN74HCT147DR(LX) | SOP16 | HCT147 | ég%el ng?t())ox %aztr'g rﬁi‘;‘%mj-
Pin spacing:1.27mm
Dimensions of
SNT4HCI47TPWR(LX) | TSSOP16 | 74HC147 | (2000 | 0000 | plastic enciosure
Pin spacing:0.65mm
Dimensions of
SN74HCT147PWR(LX) | TSSOP16 | 74HCT147 | ggg‘;el ngggx g'gﬁ'ﬁ}fﬂ‘r’sge:
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

11 —0{ Ao
12 =0 Ay Yojo—19
130l A2
1—0lA3 Yi0—7
2—0l2s
3 —0fAs Y2 [0—8
4—0OlAg
5 —O| A7 Y3)0—14
10 —OJAg

Figure 1. Logic symbol

HPRI/BCD
1

- |-
”E‘

AATAXEA;

4441

Figure 2. IEC logic symbol

Tva Tvz T'ﬂ Yo
|1a |8 |7 )

Figure 3. Functional diagram
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— 1]
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¥s Y2 ¥ Yo

Figure 4. Logic diagram

2.2~ Pin Configurations

] Y [Eve
Ay [7] 5] ne
X [14] Y3
R [T 5] *2
2[5 2] &4
V2 [e] [11] Ao
Y[ o] Ae
oo [6] ’E Yo
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)
1 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 TL 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.
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3.2« Recommended Operating Conditions
Parameter Symbol Conditions | Min. | Typ. | Max. | Unit
SN74HC147
supply voltage Vece - 2.0 5.0 6.0 \Y/
input voltage Vi - 0 - Vece V
output voltage Vo - 0 - Vce V
i . i Vce=2.0V - - 625 ns/\V
nput transition rise | \y/x/ Veo=4.5V ~ | 167 | 139 | nsiV
and fall rate
Vce=6.0V - - 83 ns/\VV
ambient temperature Tamb - -40 - +125 °C
SN74HCT147
supply voltage Vce - 4.5 5.0 55 \Y
input voltage V| - 0 - Vce V
output voltage Vo - 0 - Vce V
input ransition rise |\, \y, Vee=4.5V - | 167 | 139 | nsiv
and fall rate
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
SN74HC147
level Vce=2.0V 1.5 1.2 - \
HIGH-leve Vi Vee=4.5V 315 | 24 | - Y,
input voltage
Vce=6.0V 4.2 3.2 - \
| | VCCZZ.OV - 0.8 0.5 Vv
LOW-leve Vi Voc=4.5V =21 [ 135 | Vv
input voltage
Vcc=6.0V - 2.8 1.8 \Y
lo=-20UA; Vcc=2.0V 1.9 2.0 - \
HIGH-levd] lo=-20UA; Vcc=4.5V 4.4 45 - \Y
-leve _ _ . = -
output voltage VoH V=V or VL lo= ZOUA, Vce=6.0V 5.9 6.0 V
lo=-4.0mA; Vcc=4.5V | 3.98 | 4.32 - \%
lo=-5.2mA; Vcc=6.0V | 5.48 | 5.81 - \
10=20UA; Vcc=2.0V - 0 0.1 \
B 10=20UA; Vcc=4.5V - 0 0.1 \
-leve _ _ . _ _
output Voltage VoL Vi=Viyor VL |o—20UA, Vcc=6.0V 0 0.1 V
10=4.0mA; Vcc=4.5V - 0.15 | 0.26 \
10=5.2mA; Vcc=6.0V - 0.16 | 0.26 \
input leakage _ ) _ i i
current I Vi=Vcc or GND, Vcc=6.0V +.0 uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 8.0 UA
Input C ; ~ | 35 | - | pF
capacitance
SN74HCT147
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HIGH-level _
input Voltage Vi1 Vcec=4.5V to 5.5V 2.0 1.6 - V
LOW-level Vi Vce=4.5V to 5.5V - |12 |08 | Vv
input voltage
HIGH-level Y Vi=Vin or Vi lo=-20uA 4.4 45 - \Y
output voltage o Vcc=4.5V lo=-4.0mA 3.98 | 4.32 - Vv
LOW-level v Vi=Vinor Vi l0=20uA - 0 0.1 V
output voltage ot Vcc=4.5V lo=4.0mA - 016 | 026 | V
input leakage _ . -
current I Vi=Vcc or GND; Vec=5.5V - - #.0 UA
supply current Icc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 8.0 UA
.. Vi=Vcc-2.1V,
Suad?'t::%?{:ém Alcc other inputs at Vcc or GND; 10=0A; - 100 360 UA
PPl Vcc=4.5V to 5.5V
input ) . )
capacitance Ci 3.5 pF

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
SN74HC147
HIGH-] | VCCZZ.OV 15 - - Vv
-leve — i i
input voltage Vin Vce=4.5V 3.15 Vv
VCCZG.OV 4.2 - - V
LOW-I | Vcc=2.0V - - 0.5 Vv
LUVV-leve Vi Voc=4.5V - - 135 ] v
input voltage
Vce=6.0V - - 1.8 \Y/
lo=-20uA; Vcc=2.0V 1.9 - - \Y/
HIGH-level lo=-20uA; Vcc=4.5V 4.4 - - \V
-leve _ _ . — i -
output voltage VOH V|—V||-| or V||_ |o— ZOUA, Vcc—G.OV 5.9 V
lo=-4.0mA; Vcc=4.5V | 3.84 - - \Y/
lo=-5.2mA; Vcc=6.0V | 5.34 - - \Y/
10=20uA; Vcc=2.0V - - 0.1 \V
LOW-level 10=20uUA; Vcc=4.5V - - 0.1 \V
-leve _ — - — : i
output voltage VoL V=V or VL |o—20UA, Vcc=6.0V 0.1 V
lo=4.0mA; Vcc=4.5V - - 0.33 \V
10=5.2MmA; Vcc=6.0V - - 0.33 \V
input leakage _ . _ i i
current I Vi=Vcc or GND, Vcc=6.0V +.0 uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 80 uA
SN74HCT147
HIGH-level _
input voltage Vin Vce=4.5V to 5.5V 2.0 - - Vv
LOW-level _
input voltage ViL Vce=4.5V to 5.5V - - 0.8 V
HIGH-level v V=V or Vyii; lo=-20uA 4.4 - - \Y/
output voltage o Vcc=4.5V lo=-4.0mA 3.84 s s \Y
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LOW-level v V=V or Vi 0=20uA - 0.1 \Y/
output voltage ot Vcc=4.5V lo=4.0mA - 033 | V
input leakage _ . _
current I V=V¢c or GND, Vcc=5.5V - +1.0 uA
supply current Icc Vi=Vcc or GND; 10=0A; Vcc=5.5V - 80 UA
. Vi=Vcc-2.1V,
Suadclj't::%r;?ém Alce other inputs at Vec or GND; 10=0A; - 450 | uA
PPl Vee=4.5V t0 5.5V

3.3.3. DC Characteristics 3

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

Parameter Symbol Conditions | Min. \ Typ. \ Max. I Unit
SN74HC147
G el Vce=2.0V 15 - \Y/
ioH-leve Vi Vee=4.5V 3.15 - V;
input voltage
Vcc=6.0V 4.2 - \Y/
LOW-| | VCCZZ.OV = 0.5 Vv
-leve - :
input voltage Vi Vce=4.5V 1.35 Vv
VCCZG.OV - 1.8 Vv
|o=-20UA; Vcc=2.0V 1.9 - Vv
lo=-20uA; Vcc=4.5V 4.4 - \Y/
HIGH-level |, Vi=Vi of V lo=-20UA; Vcc=6.0V | 5.9 v
output voltage oH TV P VIL o~ B :
lo=-4.0mA; Vcc=4.5V 3.7 - Vv
|o=-5.2mA; Vce=6.0V 5.2 - Vv
10=20UA; Vcc=2.0V - 0.1 \Y/
LOW-level 10=20UA; Vcc=4.5V - 0.1 \Y/
-leve _ Z . - i
output voltage Vo|_ V|—V|H or V||_ |o—20UA, Vcc—6.0V 0.1 V
l0=4.0mA; Vcc=4.5V - 0.4 \Y/
10=5.2mA; Vcc=6.0V - 0.4 \Y/
i leak
'”pgsrf:mage I Vi=Vee of GND; Vee=6.0V ; 40 | uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - 160 UA
SN74HCT147
HIGH-level _
input voltage Vin Vce=4.5V to 5.5V 2.0 - \Y/
LOW-level _
input voltage ViL Vcc=4.5V to 5.5V - 0.8 \Y/
HIGH-level Vv V=V or Vi.; lo=-20uA 4.4 - \Y/
output voltage o Vcc=4.5V lo=-4.0mA 3.7 s Y
LOW-level Vv Vi=Vin or Vi l0=20uA - 0.1 \%
output voltage oL Vee=4.5V lo=4.0mA - 0.4 V;
input leakage _ . _ i
current I Vi=Vcc or GND, Vce=5.5V +.0 uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - 160 UA
. Vi=Vce-2.1V;
Suad?'t'&??ém Alcc other inputs at Vcc or GND; 10=0A; - 490 uA
PPl Vee=4.5V 10 5.5V
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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
SN74HC147
- - Vce=2.0V - 50 160 ns
An to Y_n i Bl Vcc=4.5V - 18 32 ns
progalga“on fpo See Fgure Vee=5.0V; Ci=15pF | - | 15 | - ns
ey Vce=6.0V - 14 27 ns
Vee=2.0V & 19 75 ns
transition time t; see Figure 62 Vcec=4.5V - 7 15 ns
Vce=6.0V - 6 6 ns
power
dissipation Crp Vi=GND to Vccll - 30 - pF
capacitance
SN74HCT147
Anto Yn Vec=4.5V - 20 | 35 ns
propagation tod see Figure 6l4
delay Vcc=5.0V; C .=15pF - 17 - ns
transition time t; Vcc=4.5V; see Figure 62 - 7 15 ns
power
dissipation Cep V|=GND to Vcc-1.5VE! - 33 - pF
capacitance
Note:

[1] tpa is the same as tpLr and tewL.
[2] t: is the same as trre and trin.
[3] Cep is used to determine the dynamic power dissipation (Pp in uW).
PD:CPD><\/cc2><fi+Z(C|_><Vccz><fo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
Cr=output load capacitance in pF;
Vce=supply voltage in V;
3 (CLxVec?>fo)=sum of outputs.
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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
SN74HC147
An to ?n Vcee=2.0V - - 200 ns
propagation tpd see Figure 61 Vcc=4.5V - - 40 ns
delay Vcc=6.0V - - 34 ns
Vce=2.0V - - 95 ns
transition time t; see Figure 62 Vec=4.5V - - 19 ns
Vce=6.0V - - 16 ns
SN74HCT 147
Anto Yn
propagation tod see Figure 6l Vcc=4.5V = - 44 ns
delay
transition time t; Vcc=4.5V; see Figure 62 - - 19 ns
Note:

[1] tpa is the same as tpLr and tewL.
[2] t: is the same as trre and triw.

3.3.6. AC Characteristics 3
(Tamp=-40°C to +125°C, GND=0V, t,=t;=6ns, C_=50pF, unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. ] Unit
SN74HC147
Anto Yn Vce=2.0V - - 240 ns
propagation tod see Figure 6l Vcc=4.5V - - 48 ns
delay Vcc=6.0V - - 41 ns
Vce=2.0V - - 110 ns
transition time t; see Figure 6/ Vcec=4.5V - - 22 ns
Vce=6.0V - - 19 ns
SN74HCT147
Anto Yn
propagation tod see Figure 6l Vcc=4.5V - - 53 ns
delay
transition time tt Vcc=4.5V; see Figure 62 - - 22 ns
Note:

[1] tpa is the same as tpLr and tpHL.
[2] t: is the same as tryL and tron.
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4. Testing Circuit
4.1, AC Testing Circuit

by |
W
T s
nagative
F'LIIS’B 1"'"-!' 1"'"-!'
10 %
owv
a |-— L
v
" 80 %
posiive
F'LIIS’B 1"'"-!' 1"'"-!'
oV 13“5.?— K
- twy
Ve

V)
=
Il
“‘T /'L

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
Type k P
Vm Vm Vx Vv
SN74HC147 0.5%Vcc 0.5%Vcc 0.1%Vcc 0.9%Vcc
SN74HCT147 1.3V 1.3V 0.1%Vcc 0.9%Vcc
4.4, Test Data
Input Load S1 position
Type
V) tr, t CL RL tpLH, tPHL
SN74HC147 Vce 6ns 15pF, 50pF 1kQ open
SN74HCT147 3V 6ns 15pF, 50pF 1kQ open
14/18
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5. Package Information

5.1, DIP16

—

L L

N Y Y P

D

O

PRRTRTRTREE

Dimensions (mm)

Symbol Min. Max.
A2 3.20 3.60
Al 0.51 -
A 3.60 5.33
L 3.00 3.60
b 0.36 0.56
Bl 152
D 18.80 19.94
El 6.20 6.60
e 2.54
c 0.20 0.36
eB 7.62 9.30
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5.2. SOP16
L D
V A [ [ &‘
planlan il laalaal) J‘J%
! C
A v Jl
[
S HHHHHHOH
e b
Dimensions (mm)
Symbol -
y 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

LELEEEEEEEMV A ‘ L
TM A2 ) {:% !,,HHL

Mm
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 ;l:]rg ent Polybro | minate | Dibutyl nzyl r?llﬁeit Diisobu
Part name mercur | % .| chromiu | minated | d phthala | 4 tala |y tyl
lead |y m biphenyl | biphen | t© y phthala
um te hthala
€ompo | compo compoun| s yl f te
unds | unds comp 1 g 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
installed 0] O 0] 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.
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