| ] SN54174, SN54175, SN54LS174, SN5ALS175, SN54S174, SNh4S175,
. SN74174, SN74175, SN74LS174, SN74LS175, SN748174, SN748175
| SDL.S068 HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR
' DECEMBER 1972 —REVISED MARCH 1988
| *174,°L5174,'S174 .. | HEX D-TYPE FLIP-FLOPS
1758, ’'L317b, 'S175 .. . CUADRUPLE D-TYPE FLiP-FLOPS
'o 174, 'LS174, 'S174 Contain Six Flip-Flops SN54174, SN54LS174, SN645174 . . . J OR W PACKAGE
SN74i74 ... N PACKAGE
’ with Single-Rail Qutputs SN74LS174, SN748174 ... D OR N PACKAGE
| « "175,°LS175, 'S175 Contain Four Flip-Flops (TOP VIEW)
with Double-Rail Qutputs cr O Yisdw
cc
e Three Performance Ranges Offered: See 10 rE_? 1;31 60
Tabie Lower Right 1043 18LJ6D
. zpJs 10sD
e Buffered Clock and Direct Clear inputs 2alds 12050
P o Ry
¢ Individual Data Input to Each Flip-Flop 3D .[;G Hp 4
307 10 a0
» Applications include: enple_ 9[1 cik
Buffer/Storage Registers
ShiT Registers SN54LS174, SN545174 . . . FK PACKAGE

Pattern Generators

description

Thess monolithic, positive-edge-triggered flip-flops
utilize TTL circuitry to implement D-type flip-flop logic.
All have a direct clear input, and the "175, 'LS175, and
'S175 feature complamentary outputs from each flip-
flop:

Information at the D inputs meeting the setup time
requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse. Clock triggering
occurs at a particular voltage level and is not directly
related to the transition time of the positive-going pulse.
When the clock input is at either the high or low lavel,
the D input signal has no effect at the output.

These circuits are fully compatible for use with most

TTL circuits.
FUNCTION TABLE
(EACH FLIP-FLOP}
INPUTS OUTPUTS
CLEAR CLOCK D a ot
L X X | L H
H t H H L
H T L L H
H L x| Qg Qg

tH = high lavel (steady state}

L = low level (steady state}

X = jrrelevant

T = transition fram tow to high leval

Qg = the level of Q before the indicated steady-state
input conditions ware established,

T =175, 'LS175, and '8175 onliy

TYPICAL TYPICAL
TYPES MAXIMUM POWER
CLOCK DISSIPATION
FREQUENCY PER FLIP-FLOP
‘174,175 35 MHz 38mw
'LS174,°'LS175 40 MMz 14 mw
'§174, 5175 110 MHz 75 mwW

(TOP VIEW)

9 10 111213

oo x99
mZZ =
© Q

5N54175, SN54LS175, SN545§175 . . . J OR W PACKAGE

SN74175 . . . N PACKAGE
SN74LS175, SNT4S175 . . . D OR N PACKAGE
{TOP VIEW)
cirr Vs Veo
ez  1s{d4a
12  1eJaa
wls 1204
zps 2{3p
2a(ds ndaa
20> w{aa
cholle  9[dcik

SN54L5175, SN645175 . . . FK PACKAGE

(TOP VIEW)

NC — No internal connection

PROOUCT PREVIEW documents contain infarmation
on praducts in the formative or desiyn phase of
development. Characteristic data and other
specifications are design goals. Texss Instruments
resarves the right 1o change or discontinue these
products without notica.
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SN51174. SN54175 SNG41$174 SNEALS175. SN5AS174. SNEAS175
QU1 ONJR T Jy JIEJTRU I, JEJWTLWD I T J, NSO T 75, DTS ] 5 J,
SN74174, SN74175, SN741LS174, SN74LS175, SN74S174, SN745175
mrvinitanniinIF [TUYNE FliINn AR WANTU mirain
ACA/UUALURUFLE U-1 TFC FLIF-TLUrD WwWiln GLEAR
logic symbois T
174 176
o )
CLR —L=I g CLR —9—12- R
CLK Le’—am cLk & 1
-y
W A3 — 4 2, (2
v —— I (5’ [ 13 "D (¥ 1D _—(3’_ 10
2D L 20 e 2 10
{6} (7) {7}
M — —— 20 sp 8 —'~ 2
10 i
4D (11) : ; s (6] 35
13 12
0 :14,1 {15} sa 3p 2! :?,. 30
60 ————1 6Q [l 38
(12) 18] 44
ao (14 .5
TThese symbols ate in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for 0. J, N, and W packages.
logic diagrams (positive lagic)
‘174, 'L§174, '$174 ‘176, 'LS175, 'S175
{2)
10 2 1D 10 1p 2 i 2ia
— of>C1 ——> C1
(3
R —R b— 13
5
ap 8 . 15} 20 o 8 o 17 20
=1 —=> C1
—dn R o——(ﬁ' 2q
6 in
3o 6 1D 3a s} 2 iD {12 3a
OF(” - ¢
an __
b L R b— 30
1N 1104
an 1D 4 ap 113 D 18 .4
o> C1 ~ C1
4 R 19) R 0”—4—’ 44
CLOCK
ErEAR -V
113) (12
5D 10 50
g~ C1
4 R
(14) {15}
6D 1D 50
> C1
crock 2 —q R
grEan

Pin numbers shown are for D, J, N, and W packages.
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SN54174, SN54175, SN54LS174, SN54LS175, SN545174, SN545175,
SN74174, SN74175, SN741S174, SN74LS175, SN745174, SN748175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

schematics of inputs and cutputs

SN54174, SN54175, SN74174, SN74175

EQUIVALENT OF ALL INPUTS TYPICAL OF ALL OUTPUTS
-— Y
ce
Vee - 100 0
HECI NOM
INPUT —_—
r 3 - $——OuTPUT

L3 —ﬁ—:},

Clock, D: Req = 8 k2 NOM
Clear: Rgq =4 ki2 NOM

SNB64ALS174, SNb4LS175, SN74L5174, SN74LS5175
EQUIVALENT OF ALL INPUTS TYPICAL OF ALL OUTPUTS

Vcc——T———
) 120 3

Rag NOM

2
INPUT - -———J

QUTPUT
Clock: Rgq = 23 kit NOM
Clear, D: Rgq = 28 k{l NOM
SN54S174, SN548175, SN748174, SN748175
EQUIVALENT OF ALL INPUTS TYPICAL OF ALL QUTPUTS
- 509 2 Vee
vVee - NOM 3
2.8 Kkl r
NOM -
INPUT --
QUTPUT

{i’
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5
D-TYPE FLIP-FLOPS WITH CLEAR

absoiute maximum ratings over operating free-air temperature range {uniess otherwise noted)

Supply voltage, V¢ (see Note 1) 7V
Imputvoltage . . . . . . . . . . . . ..o BN . 55V
Operating free-air temperature range: SN54174, SNE4176 Circuits —55°Cto 125°C
SN74174, SN74175 Circuits . 0°Cto 70°C
Storage temperature range . . . . . . . . . . —65°C o 150°C
NOTE 1: Valtage values are with fespect to network ground terminal.
recommended operating conditions
SN54174, SN54175 | SN74174, SN74375 |
MIN NOM MAX | MIN Nom max]| T
Supply voltage, Vcg 4.5 5 55 | 4.75 5 5.25 \d
High-level output current, loH —800 —800 HA
Lawv-level gutput current, g 16 16 | mA
Clack frequency, fgoek 0 25 0 25 | MHz
Width of clock or clear pulse, 1, 20 20 ns
Setup time, ty Data input 20 20 ns
Clear inactive-state 25 25 ns
Data hold time, ty 5 ] ns
Qperating free-air temperature, T a —55 125 1] 70| ‘C
eiectrical characteristics over recommended operating free-air temperature range (unless atherwise noted)
PARAMETER TEST CONDITIONST MIN TYPI MAX | UNIT
ViH4 High-level input voltage 2 v
ViL Low-level input voitage 0.8 v
V) Input clamp voltage Voo =MIN,  Ij=-—-12mA -1.5 v
] Voo =MIN,  Vig=2V,
VgH High-level output voitage 24 34 v
ViL=08V, Igy=-B800¢uA
Vee = MIN, ViH=2V,
VgL Low-level autput voltage 0.2 0.4 \'4
ViL=08YV, IgL=16mA
I Input curfent at mMaximum input voltage Voo =MAX, V=656V 1 mA
I'H  High-level input current Ve = MAX, V)=24V 401 pA
ljL  Low-level input current Ve =MAX, V=04V —1.6| mA
lgs Shori-circuit output current Vg = MAX ::3: :fg ::; mA
lce  Supply current Voo = MAX, See Note 2 174 25 g5 mA
175 30 45

T EFar conditions shown as MIN or MAX, usc the appropriate vatue specified under recammended operating canditions far the applicable device

1y pe.

TANl typical values are at Ve =5 V, Ty = 25°C.

%Mot more than one output should be shorted at a time.
NOTE 2: With all outputs open and 4.5 V apptliad 10 all data and clear inputs, 'CC +s maasured atter a momentary ground, then 4.5 V, is

applied to clock.

switching characteristics, Vg =6V, TA=25"C

PARAMETER TEST CONDITIONS | MIN TYP MAX|UNIT
fmax Maximum clock frequency 25 35 MHz
tPLE :’;:l;;ig:a;;nsd;;i: ;l;n:;‘llj;mto-hlgh»level output from clear EL _ ng';. 18 25 ns
tpH Prapagation delay time, high-to-low-ievel output from clear Se: Note 3 ! 23 35 ns
tpr 14 Propagation delay time, low-to-high-tevel output from clock 20 30 ns
tpHyL Fropagation delay time, high-to-low-level output from ctock 24 35 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

. 7
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absoiute maximum ratings over operaiing free-air temperature range {uniess otherwise noted)

Supply voltage, Vi (see Note 1}
Inputvoltage . . . . . . . . . . . ..o Lo
Qperating free-air temperature range: SN54L5174, SNR4LS175 Circuits
SN74L5174, SN741LS176 Circuits
Storage temperature range
NOTE 1:

recommended operating conditions

Voltage valuas are vwith respect to network ground tgrminal.

7V
7V

—55°C to 126°C
. 0°Cto 70°C
—85°C to 150°C

SNS4LS5174 SN74LS174
SN54LS175 SN74L5175 UNAT
MIN NOM MAX [ MIN NOM MAX
Supply voltags, Voo 4.5 5 55| 4.75 5 5.25{ V
High-level output current, Iy -400 =400 uA
Low-evel autput current, g 4 8| mA
Clock frequency, felack 0 30 [+] 30| MHz
Width of clock or clear puise, ty, 20 20 ns
Datas input 20 20 ns
Setup time, tq, ——
Clear inactive-state 25 25 ns
Drata hold time, ty 5 5 ns
Operating free-air temperature, T —55 125 Q 70§ °C
electrical characteristics over recommended operating free-air temperature range {uniess otherwise noted)
SN54L5174 SN74L58174
PARAMETER TEST CONDITIONSY SN54L5175 SN74L8175 | umiT
MIN TYP MAX [MIN TYPT max
VIH High-ievel input voltage 2 2 V'
Vi Low-level input voltage 0.7 08 Vv
ViK Input clamp voltage Ve = MIN, I} =—18mA —1.5 —-15] Vv
Vee = MIN, ViH=2V,
VoH High-level output voitage cc tH 25 3.5 2.7 28 v
ViL = ViLmax, (g = 400 uA
v =MIN, VI =2V, 1 =4 mA 0.25 04 0.25 0.4
YoL Low-level autput voltage cc IH oL v
VL = VL max IgL =8mA 0.35 Q.5
input current at
I . ) Voo =MAX, V=7V 01 .1 mA
maximum input voltage
I High-level input current Voo =MAX, V=27V 20 201 uA
b Low-level inpur current Veo=MAX, V=04V —0.4 —0.4| ma
lng Shart-circuit output current ¥ Voo = MAX —20 —100| -20 =100 maA
‘L5174 16 26 16 26
I Supply current Voo =MAX,  Seenote 2 mA
ce i ce L5175 11 18 118
T.For conditions shown as MIN or MAX, usa the appropriate vaiue specified under recommended operating conditions.
T All typical values are at Voo - BV, . Ta =26 CL
YNot more than one outout should be shorted at a time, and duration of the short-circuit should not excesd onae tecand.
NQTE 2: With all outputs open and 45 V appiied to all data and clear inputs, lgg is measured after a momentary ground, then 3.5 V', is
applied 10 clock
switching characteristics, Ve =5V, Ta = 26°C
‘L5174 ‘L8175
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX (MIN TYP MAX
frmax Maximum clock frequency 30 40 30 40 MHz
tp_H Propagation delay time, low-to-high-level output fram clear Cy=15gaF, 20 20| ns
1pH L Propagation defay time, high-to-low-level output from clear RL =2k, 23 35 20 30| ns
tpLH Propegation delay time, low-to-high-level output from clock See Note 3 20 30 13 251 ns
tpH L Propagation delay time, high-to-low-level cutput from clock 21 30 ] 251 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{i’
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SN54S174, SN54S175, SN74S174, SN745175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

abhsolute maximum ratings over operating free-air temperature range {uniess otherwise noted)

NOTE

Supply voltage, VCC fsee Note 1) . . . . . . . . L oL e e FAY
Input voltage e e e .. bhvV
Operating free-air temperature range SN54S174 SN54S175 Clrcu:ts e e e e -—55 Cto 125°C

SN745174, SN748176 Circuits . . . . . . . . . . . . . °C to 70°C

Storage temperature range

1: Woitage values are with respect to network ground terminal.

recommended operating conditions

SN545174, SN545175 | SN748174, SN74S5175 | _
MIN  NOM  MAX [ MIN NOM MAX v
Suppiy voitage, Voo 4.5 5 5.5 4,75 5 5.25 v
High-level cutput current, IgH —1 —1 mA
Low-level output current, 1o 20 20 | mA
Clock frequency, fe|gek 0 75 0 75 | MHz
Pulse width, t, Clack ! ! ns
! Claar 10 10
. Data input 5 5
Setup time, gy Clear inactive-state 5 5 ne
Data hold time, ty 3 3 ns
Operating fres-air temperature, Tg —B5 125 [} 70 [

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONST MIN  TYPI MAX |UNIT
ViH High-level input voltage 2 v
Vi Low-level input voltage a8| Vv
YIK Input clamp voltage Voo = MIN, )= —18mA —-1.2( v
. Voo =MIN, Vig=2V, SNB485” 25 34
VoH High-level cutput voltage ViL=08V, Igy=—1mA aN7AT 27 34 v
VoL Low-evel output voltage :?S;-OMSITI ::;': =_§0Vr;1A 05| V
] Input current at maximum input voltage Voo =MAX, Vy=55V 1| mA
1N High-level input current Voo = MAX, V=27V S0 uA
Ii  Low-level input current Voo =MAX, V=05V —2| mA
log  Short-circuit output current¥ Voo = MAX —40 —~100 [ mA
‘174 90 144
lcc  Supply current Veo = MAX, See Note 2 75 P 9% mA

TFor conditions shown as MIN or MAX, use the apprapriata value specified under recommended operating conditions for the applicable device

typa.

tAlI- typical values are at Voo =5V, T = 25°¢C.
iNot mora than one autput should be shorted at a time, and duration of the short-circuit should not exceed oune second.

NOTE

2! With all outpurs apan and 4.5 V appliad to all data and clear inputs, lge is maeasured after a mamaentary ground, then 4.5 V, is
applied ta clack.

switching characteristics, Vcc =5 V, Ta=25°C

PARAMETER TEST CONDITIONS | MIN  TYP MAX { UNIT
frax Maximum clock frequency 75 110 MHz
Propagation delay time, low-to-high-level & autput from clear
tpLH pag v ¢ ° C =16 pF, 10 18 ns
(SNEAS176, SN745175 only) ) =280 0
tpHL Propagation delay time, high-to-low-level Q output from clear g L Note 3 ’ 13 22 ns
ge Note
tpLH Propagatian delay time, low-to-high-level output from clock 8 12 ns
tp. Propagation time, high-to-tow-level output from clock 1.5 17 ns

NOTE 3: Load circuits and voltage wavefarms are shown in Section 1.
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
i€ i aCllrGance wi S swandallG Warfanty., iesung and Giner Qu

uic unic U1 o

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications™.

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or

infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either

express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated



