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1. General Description
The SN74LS194 is a 4-bit bidirectional universal shift register.
Features:

® Temperature range:-40°C to +125C
® Packaging information: DIP16/SOP16/TSSOP16

Ordering Information:
Tube packing specifications:

Packagin Markin Boxed
Part number ging d TUb? tube Boxeq Notes
form code guantity . quantity
guantity

Dimensions of

o5 40 1000 plastic enclosure:

SN74LS194N (LX DIP16 SN74LS194N
= PCS/tube | tube/box | PCS/box é?nosn;g;f;mm

2.54mm

Dimensions of
lastic enclosure:
50 200 10000 |P

N74LS194D (LX P LS1

SN74LS194D (LX) | SOP16 S194 | pesitube | tube/box | PCS/box é?ﬁos’ggfé?mm

1.27mm

Dimensions of

plastic enclosure:
SN74LS194PW(LX)| TSSOP16 LS194 96 200 1 19200 oo amm

PCS/tube | tube/box | PCS/box Pin spacing:
0.65mm
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Reel packing specifications:

Packaging Marking Reel Boxed reel
Part number . . Notes
form code guantity quantity
Dimensions of
lastic enclosure:
2500 5000 | P
SN74LS194DR (LX SOP16 LS194
(LX) PCSireel | PCS/box | £0-0mm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
5000 10000 | P
SN74LS194PW (LX TSSOP16 LS194
(LX) PCSireel | PCSbox | >:0mm>é.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

DO D1 D2 D3 DsL

% % % Y

DSR

Qo o

Figure 1. Logic symbol

2.2+ Pin Configurations

MR[1]© 16/ Vee
DSR |2 | 15| QO
DO |3 14/ Q1
D1 4 13/ Q2
D25 12] Q3
D36 11]CP
DSL |7 10| S1
GND [ 8 | 1 9]S0

Figure 2. Pin configurations
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2.3, Pin Description

Pin No. Pin Name Description
1 Asynchronous master reset input(active low)
2 DSR serious data input(shift right)
3 Do parallel data input
4 D1 parallel data input
5 D2 parallel data input
6 D3 parallel data input
7 DSL Serial data input(shift left)
8 GND ground (0V)
9 SO mode control input
10 S1 mode control input
11 CP Clock input(LOW-to-HIGH edge-triggered)
12 Q3 Parallel output
13 Q2 Parallel output
14 Q1 Parallel output
15 Q0 Parallel output
16 Vce supply voltage
2.4, Function Table
. inputs Outputs
Operation mode = =T 51 [ s0o |DSR | DSL | Dn | Q0 | 01 | 02 | 03
reset(clear) X L X X X X X L L L L
Hold(do nothing) X H | | X X X Q0 | Q1 Q2 Q3
Shift left t H h I X I X Q1| Q2 | Q3 L
t H h I X h X Q1| Q2 | Q3 H
I t H I h I X X L | Q | Q1 Q2
Shift right t H I h h X X H | Q0 | Q1 Q2
Parallel load 1 H h h X X Dn | DO | D1 D2 D3
Note:
H=HIGH voltage level; L=LOW voltage level.
h=HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition.
I=LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition.
X=don’t care.
1=LOW to HIGH CP transition.
6/ 18
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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 \Y/
supply current Icc - - 50 mA
ground current lenD - -50 - mA

input clamping current Ik V| <-0.5V or V>V +0.5V - +0 mA
output clamping current lok Vo<-0.5V or Vo>V +0.5V - +0 mA
output current lo -0.5V<V<Vcct+0.5V - 5 mA

storage temperature Tsig - -65 +150 C

. DIP 245 .
soldering temperature T, 10s SOP/TSSOP 260 C
3.2, Recommended Operating Conditions
Parameter Symbol Conditions Min. | Typ. | Max. | Unit

supply voltage Vee - 2.0 5.0 6.0 \Y/
input voltage V, - 0 - Ve \Y
output voltage Vo - 0 - Vee \Y/
ambient temperature Tamb - -40 - +125 C

3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1

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

htttp://www. lingxingic.com

Parameter Symbol Ve Conditions Min. | Typ. | Max. | Unit

HIGHe 2.0V - 15 | 12 - v

HIGH-leve Vi 45V i 315 | 24 | - | Vv
input voltage

6.0V - 4.2 3.2 - \Y

el 2.0V - - 0.8 0.5 \Y

ROV Vi 45V i -~ |21 [135 | Vv
input voltage

6.0V - - 2.8 1.8 \Y

2.0V lo=-20uA 19 2.0 - \Y

GH-level 4.5V lo=-20uA 4.4 45 - Vv

HIGH-leve Vou | 6.0V lo=-20UA 59 | 60 | - | V
output voltage

4.5V lo=-4.0mA 3.84 | 432 - Vv

6.0V lo=-5.2mA 534 | 581 - Vv

LOW-level Voo 2.0V 10=20uA - 0 0.1 Vv

7/18
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output voltage 4.5V 10=20uA - 0 0.1 \Y
6.0V 10=20uA - 0 0.1 \%
4.5V 10=4.0mA - 0.15 | 0.33 \%
6.0V 10=5.2mA - 0.16 | 0.33 \%

input leakage -
current I 6.0V V|=Vcc or GND - - +H UA
supply current lcc 6.0V V/|=Vcc or GND; 1o=0A - - 80 uA

3.3.2. DC Characteristics 2
(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Ve Conditions Min. | Typ. | Max. | Unit
level 2.0V - 15 - - V
HIGH:-leve Vi 45V - 315 | - : Y,
input voltage
6.0V - 4.2 - - V
level 2.0V - - - 0.5 V
LOW-leve Vi 45V - - - 135 | Vv
input voltage
6.0V - - - 1.8 Vv
2.0V lo=-20uA 1.9 - - Vv
o 4.5V lo=-20uA 4.4 - - Vv
HIGH g Von 6.0V lo=-20uA 5.9 - - V;
output voltage
4.5V lo=-4.0mA 3.7 - - Vv
6.0V lo=-5.2mA 5.2 - - Vv
2.0V 10=20uA - - 0.1 Vv
ovel 4.5V 10=20uA - - 0.1 Vv
R VoL 6.0V 1o=20uA - - 01 | V
output voltage
4.5V 10=4.0mA - - 0.4 Vv
6.0V 10=5.2mA - - 0.4 Vv
input leakage I 6.0V Vi=Vcc or GND S T T
current
supply current lec 6.0V V=Vcc or GND; 15=0A - - 160 uA
8/18
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3.3.3. AC Characteristics 1

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

htttp://www. lingxingic.com

Parameter Symbol Vee Conditions Min. | Typ. | Max. | Unit
CPtoQn 2.0V C.=50pF - 47 | 155 | ns
propagation toLn, tPHL 4.5V C.=50pF see Figure 4 - 17 36 ns
delay 6.0V C.=50pF - 14 31 ns
to On 2.0V C.=50pF - 39 175 ns
propagation tpHL 4.5V C.=50pF see Figure 5 - 14 35 ns
delay 6.0V CL=50pF - 11 30 ns
2.0V C.=50pF 100 17 - ns
transition time | tru, ttin 4.5V C.=50pF see Figure 5 20 6 - ns
6.0V C.=50pF 17 5 - ns
tock oul 2.0V C_=50pF 100 17 - ns
¢ °chi d‘ir‘]’ se tw 45V C.=50pF | seeFigure4 | 20 6 - ns
6.0V C_=50pF 17 5 - ns
2.0V C.=50pF 100 17 - ns
mas;ﬁlrsfsa tw 45V | C,=50pF | seeFigure5 | 20 | 6 = | ns
6.0V C.=50pF 17 5 - ns
2.0V C.=50pF 60 17 - ns
remov:I) t(i:rze trem 45V C.=50pF | seeFigure5 | 12 6 - ns
6.0V C_=50pF 10 5 - ns
2.0V C_=50pF 90 17 - ns
Dnto CP — .
. 4.5V C_=50pF see Figure 6 18 6 - ns
set-up time
6.0V C.=50pF 15 5 - ns
S0. S1 to CP 2.0V C_=50pF 100 22 - ns
, S1io tsu 45V | C,=50pF | seeFigure7 | 20 | 8 = | ns
set-up time
6.0V C.=50pF 17 6 - ns
DSR. DSL t 2.0V C.=50pF 90 19 - ns
1 o _— 1 -
CP set-up time 4.5V C_=50pF see Figure 6 18 7 ns
6.0V C.=50pF 15 6 - ns
9/18
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2.0V C_=50pF 0 -14 - ns
Dn to CP 4.5V C_=50pF see Figure 6 0 -5 - ns
hold time : L=o0p g
6.0V C.=50pF 0 -4 - ns
S0, S1to CP 20V | C=50pF 0 | -1 | - [ ns
,Slto — .
hold time th 4.5V C_=50pF see Figure 7 0 -4 - ns
6.0V C.=50pF 0 -3 - ns
DSR DSL 2.0V C.=50pF 0 -17 - ns
y 0 — 1 y
CP hold time 4.5V C.=50pF see Figure 6 0 -6 ns
6.0V C_=50pF 0 -5 - ns
maximum 2.0V C_=50pF 4.8 31 - MHz
clock pulse fmax 4.5V C_=50pF see Figure 4 24 93 - MHz
frequency 6.0V C_=50pF 28 111 - MHz
10/ 18
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3.3.4. AC Characteristics 2
(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Vee Conditions Min. | Typ. | Max. | Unit
CP to Qn 2.0V C_=50pF - - 220 ns
propagation toLHy toHL 45V C.=50pF see Figure 4 - - 44 ns
delay 6.0V C.=50pF - - 38 ns
to Qn 2.0V C_=50pF - - 210 ns
propagation trHL 45V C.=50pF see Figure 5 - - 42 ns
delay 6.0V C.=50pF - - 36 ns
2.0V C_ =50pF - - 110 ns
transition time | try, tren 4.5V C.=50pF see Figure 5 - - 22 ns
6.0V C.=50pF - - 19 ns
2.0V C_=50pF 120 - - ns
C'O\fv'? d‘;ﬁ'se tw 45V C.=50pF | seeFigure4 | 24 - - ns
6.0V C.=50pF 20 - - ns
2.0V C_=50pF 120 - - ns
maStE'lrsfset tw 45V | C,=50pF | seeFigure5 | 24 | - = | ns
P 6.0V C.=50pF 20 - - ns
2.0V C_=50pF 90 - - ns
remov;(l) t?nlje trem 4.5V C.=50pF see Figure 5 18 - - ns
6.0V C.=50pF 15 - - ns
2.0V C.=50pF 105 - - ns
Dn g CF 45V | C.=50pF | seeFigure6 | 21 | - - ns
set-up time
6.0V C.=50pF 18 - - ns
2.0V C.=50pF 120 - - ns
S0, 81 to CP tsu 4.5V C_ =50pF see Figure 7 24 - - ns
set-up time
6.0V C,=50pF 20 - - ns
2.0V C.=50pF 105 - - ns
C%SSF;_BS'E;% 45V | C,=50pF | seeFigure6 | 21 | - R
6.0V C_=50pF 18 - - ns
2.0V C_=50pF 0 - - ns
Dn to_CP 4.5V C.=50pF see Figure 6 0 - - ns
hold time
6.0V C_=50pF 0 - - ns
2.0V C_=50pF 0 - - ns
S?]o?dl tti(r)ngp th 4.5V C.=50pF see Figure 7 0 - - ns
6.0V C_=50pF 0 - - ns
2.0V C=50pF 0 - - ns
ggioﬁjstlfnfg 4.5V C_=50pF see Figure 6 0 - - ns
6.0V C.=50pF 0 - - ns
maximum 2.0V C.=50pF 4.0 - - | MHz
clock pulse fmax 4.5V C.=50pF see Figure 4 20 - - MHz
frequency 6.0V C.=50pF 24 - - MHz
11/18
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4. Testing Circuit
4.1, AC Testing Circuit

4.2, Test Data

tw
Vi 5006
negative 90%
pulse Vi Vm
GND 10%
— tr f——
L ¥90%
positive / .
pulse Vi Vi
GND 10%7
tw
ViO—— DUT VexT
RL

1

Figure 3. Test circuit for measuring switching times
C. includes probe and jig capacitance.

Input Load VexT
V, t =1t CL R toLn/tere | terz/tez | tenz/tezn
Vce 6.0ns 50pF 1KQ Open Vce GND
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4.3, AC Testing Waveforms

e 1Ufpax ——*
CP input —+ Vm —+ Vm
1ty
— tppL —> oy
Qn output = Vm -
L Vy Vy |-
— ety —> 1y

Figure 4. Waveforms showing the clock (CP) to output (Qn) propagation delays, the clock
pulse width, the output transition times and the maximum clock frequency

MR input L ¥

~——ty——>

trem

CP input

— tppL —>

Qn output Vm

Figure 5. Waveforms showing the master reset (MR) pulse width, the master reset to output (Qn)
propagation delays and the master reset to clock (CP) removal time
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CP input Vum - =
— tsy [ —» tsy e
— 1 e — 1y
Dn, DSR, Z v &
DSL input M
Qn output Vm XX
Figure 6. Waveforms showing the set-up and holdtimes from the data inputs (Dn, DSR and DSL) to the
clock (CP).
S0, S1 input Vm
tsu — - sy —> L
— 1y — ty
CP input Vu

Figure 7. Waveforms showing the set-up and hold times from the mode control inputs (Sn) to the clock

input (CP).
4.4, Measurement Points
Input Output
Vm Vm Vx Vy
0.5%V ¢ 0.5%Vc¢ 0.1%Vcc 0.9%Vcc
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5. Package Information

5.1, DIP16

/

o s

EV Ty

D

O
L ) 0 0 I
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 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
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5.2, SOP16
L D
i . — .
il Nl Nl N By g?xé
C
Al A2 % L
o ]
E ! ! 1 0 0
e i b
Dimensions (mm)
Symbol :
ymbo 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° g°
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5.3, TSSOP16
D

—
Py

'

L

T

O

‘ H ] H H H kgt

€ b

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 y and lurg ent Polybro | minate | Dibutyl nzyl EIIE ® | Diisobu
Part name mercur and .| chromiu | minated | d phthala phthala Iy | i

lead 1y caami— biphenyl | biphen | t© te yhth |a_| Phthala

compo | compo | UM compoun| s yl phthala |

unds | unds comp 1 g 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
R O o ) o o o o o [e) o
installed

o: Indicates that the content of hazardous substances or elements in the detection limit
explanation of the following the SJ/T11363-2006 standard.

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

Standard limit requirements.
6.2. Notes

We recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and Lingxing disclaims any express or
implied warranties, including but not limited to applicability, special application or non-infringement of
third party rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. Lingxing will not be liable for any
damages incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests Lingxing’s application to avoid failure in
the application or the application of the customer’ s third party users. Lingxing does not accept any
liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form Lingxing’s regular channels and we are not responsible for its content
if it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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