SN54174, SN54175, SN54LS174, SN54LS175, SN545174, SN545175,
SN74174, SN74175, SN74LS174, SN74LS175, SN745174, SN74S175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

DECEMBER 1972 —REVISED MARCH 1988

‘174, 'LS174,'S174 . . . HEX D-TYPE FLIP-FLOPS
‘175, 'LS175, ‘S175 . . . QUADRUPLE D-TYPE FLIP-FLOPS
e '174,°LS174, 'S174 Contain Six Flip-Flops SN54174, SNS4LS174, SNE4S174 . . J OR W PACKAGE
with Single-Rail Outputs SN74LS174, SN745174 . . . D OR N PACKAGE
e ‘175,°LS175, ‘S175 Contain Four Flip-Flops {TOP VIEW)
with Double-Rail Qutputs R TePvee
® Three Performance Ranges Offered: See 10 E 2 15% 6Q
Table Lower Right s allep
. 20s sp
Buffered Clock and Direct Clear Inputs 20 E s 12[)sQ
- . 3olJe n40
° .
Individual Data Input to Each Flip-Flop aall? [ 4a
Applications include: GND L{8 9l] cLk
Buffer/Storage Registers
Shift Registers SNE4LS174, SNE4S174 . . . FK PACKAGE
Pattern Generators
(TOP VIEW)
description 2
These 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, 'L$175, and _Q
'S175 feature complementary outputs from each flip- q>,
flop.
o
Information at the D inputs meeting the setup time _l
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 SN54176, SN54LS175, SNE4S175 J OR W PACKAGE
related to the transition time of the positive-going pulse. ’ SN74 1:,5 NP A(':I.(AGE
When the clock input is at either the high or low level, SN74L5175, SN745175 . . . D OR N PACKAGE
the D input signal has no effect at the output. (TOP VIEW)
These circuits are fully compatible for use with most crh Uss vee
TTL circuits. 1alz s 40
FUNCTION TABLE 1als  Paa
{EACH FLIP-FLOP) 10 E 4 13 :] 4D
INPYTS OUTPUTS 2D Os 20 30
CLEARCLOCK D | o @t 200s n[s3a
L X x| L H 2a(7 w3
H t H] W L GNDL{8 slicLk
H t L L H
H L x| ap Qp
H = high tevel { a ) SN54LS175, SN54§175 . . . FK PACKAGE
= high level {steady state
= low level (steady state) (TOP VIEW)
X = irrelevant
1 = transition from low to high level
Qg = the level of Q before the indicated steady-state
input conditions were established.
t =175, 'LS175, and 'S175 only
TYPICAL TYPICAL
MAXIMUM POWER
TYPES
cLock DISSIPATION
FREQUENCY PER FLIP-FLOP
‘174,°175 35 MH2 38 mw
‘LS174, ‘LS175 40 MHz 14 mW
‘$174, 'S175 110 MHz 75 mwW
NC - No internal connection
rnunucr PREVIEW decuments contain informatien
m products in the formative or n phass
Ioulop-nt Chnulrlme lnn nl other TEXAS
goais. Texas Instruments 2.581
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SN54174, SN54175, SN54LS174, SN54LS175, SN548174, SN645175,
SN74174, SN74175, SN74LS174, SN74LS175, SN748174, SN745175

HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

logic symbolst

‘174 ‘175
— {1 N
CtR %—h R LI N
ok &b cLK Q)—Rm
m |
2
L [»] ::: 10 | 2 1Q 10 {4) 10 | 2 10
20 <= —-:% 20 | SR
® o 20 T
4D 13 .__-)_ 40 >ﬁ’. 20
0 :::: sa ap 42 T2 50
60 —— 6Q s (11 o5
o 12 |5 40
- (14} 46
TThese symbols are in accordance with ANSYIEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J,»N, and W packages.
logic diagrams (positive logic)
- . . 7E -
174, 'LS174, 'S174 175, 'LS175, ‘S175
- )
{2)
L 0 2 D ——10a 1 & 10 Z1a
(w) ——p> C1 ——op> C1
® 3 _
< —c R —q R p— 12
o
{5)
I 20 B 0 20 o 1 o (L,
~3>c1 > Cc1
e L] g R o—@ 26
m
ap @ 1D —— 30 ap 12 o %3
—{—>C1 b>c1
Mmoo
R +da  paa
10
a0 SV 10 t )40 a0 ¥ D (LI N
—> C1 o> C1
(14)
b—d R
cLock 2 D R p— 40
CLEAR cho—
50 a3 o 2 sq
.
p—JR
(14 (15)
6D o b— 6a
-, N
cLock ﬂDo—— —qR
TUEAR -‘-1)—4)0—

Pin numbers shown are for D, J. N, and W packages.
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SN54174, SN54175, SN54L8174, SN54LS175, SN54S8174, SN54S175,
SN74174, SN74175, SN74LS174, SN74L8175, SN74S174, SN74S175

HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

schematics of inputs and outputs

SN54174, SN54175, SN74174, SN74175

EQUIVALENT OF At.L INPUTS

Vee -

INPUT -

Clock, D: Rpq = 8 k2 NOM
Clear: Req =4 k2 NOM

TYPICAL OF ALL OUTPUTS

v
100 Q ce

NOM

ouTPUT

SN54LS174, SN54LS175, SN74LS174, SN74LS175

EQUIVALENT OF ALL INPUTS

Vcc—ﬂ

INPUT -

Clock: Req = 23 kil NOM
Clear, D: Rgq = 28 kit NOM

TYPICAL OF ALL OUTPUTS

——— Vee
120 @
NOM
oUTPUT

TTL Devices E

SN54S174, SN54S5175, SN745174, SN745175

EQUIVALENT OF ALL INPUTS

28kQ
NOM

INPUT -

TYPICAL OF ALL OUTPUTS

V.
50 02 cc
NOM 3

OUTPUT

Texas
INSTRUME
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SN54174, SN54175, SN74174, SN74175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, V¢ (see Note 1)
Input voltage .
Operating free-air temperature range: SN541 74 SN54175 C|rcunts
SN74174, SN74175 Circuits

Storage temperature range

NOTE 1:

recommended operating conditions

Voltage values are with respect to network ground terminal.

7V
.. 55V
—65°C to 125°C
0°C 1o 70°C
—65°C to 150°C

EXAS
INSTRUMENTS
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SN54174, SN54175 | SN74174, SN74175 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55 | 475 5 5.25 \
High-level output current, IOH —800 —800 ;] WA
Low-level output current, lQL 16 16 | mA
Clock frequency, felock 0 25 0 25 | MHz
Width of clock or clear pulse, tyy, 20 20 ns
) Data input 20 20 ns
Setup time, tg, - -
2 Clear inactive-state 25 25 ns
Data hold time, ty 5 5 ns
— Operating free-air temperature, Ta —55 125 70| °C
: electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
U PARAMETER TEST CONDITIONST MIN TYPT MAX| UNIT
@ Viy High-level input voitage 2 v
5. VL Low-level input voltage 0.8 \
8 VK Input clamp voltage Veg=MIN, 11 =—-12mA -15 \
Vee=MIN, V=2V,
» VgoH High-level output voltage cc H 24 34 \"
VL =08V, IgH=—800uA
Vee = MIN, ViH=2V,
VoL Low-level output voltage 0.2 0.4 A
ViL=08V, igL=16mA
Iy Input current at maximum input voltage Ve = MAX, =55V 1] mA
Ity High-level input current Vee = MAX, V=24V 40| wuA
IjL  Low-level input current Vge = MAX, =04V —-1.6| mA
. SN54’ -20 -57
| Short-circuit output current§ Vee = MAX A
0s cireutt outpu cc sN74 | —18 7| "
‘174 45 65
§ Supply current Vee = MAX,  See Note 2 mA
cc pply cu cC 175 30 25
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
TAll typical values are at Vec =5V, TA = 25°C.
§Not more than one output should be shorted at a time.
NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, icc is measured after a momentary ground, then 4.5 V, is
applied to clock.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST CONDITIONS | MIN  TYP MAX|UNIT
fmax Maximum clock frequency 25 35 MHz
Propagation delay time, low-to-high-level output from clear
oLy o v g P Cp = 15pF, 16 25 | ns
(SN54175, SN74175 only) Ri =400 Q
tpHL Propagation detay time, high-to-low-level output from clear S L Note 3 ! 23 35 ns
o
tpLH Propagation delay time, low-to-high-level output from clock e © 20 30 ns
tpHL Propagation delay time, high-to-low-level output from clock 24 35 ns
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
’Ji
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SN54LS174, SN54LS175, SN74LS174, SN74LS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vcc (see Note 1)
Input voltage
Operating free-air tempel

rature range: SN541.5174, SN54L.5175 Circuits
SN74LS174, SN74LS175 Circuits
Storage temperature range e e e

NOTE 1: Voltage values are with respect to network ground terminal.

recommended operating conditions

7V
A"

~56°C 1o 125°C

0°C to 70°C

—65°C to 150°C

SN54LS174 SN74LS174
SN54L8175 SN74LS175 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55| 4.75 5 6.25( V
High-tevel output current, loH —400 —400| uA
Low-level output current, fg)_ 4 8] mA
Clock frequency, foigck 0 30 0 30| MHz
Width of clock or clear puise, 1, 20 20 ns
Setun ti [ Data input 20 20 ns
P Time. tsy [Clear inactive-state 25 25 ns
Data hold time, ty 5 5 ns
Operating free-air temperature, T o -55 125 1] 70{ °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS174 SN74LS174
PARAMETER TEST CONDITIONS? SN5415175 SN74LS175_ [umniT
MIN TYPT MAX |MIN TvPi MAX
ViH High-level input voltage 2 2 A\
ViL Low-level input voltage 0.7 08} Vv
ViK Input clamp voltage Vee = MiN, f| = ~18 mA -1.5 -1.5 V
Vee = MIN, ViH=2V,
Von  High-level output voltage 25 35 2.7 35 \"
VL = ViLmax, gy = —400 A
V = MIN, ViH=2V, | =4 mA 0.25 0.4 025 0.4
VoL  Low-levet output voltage cc H oL v
Vi = VL max gL =8mA 0.35 0.5
Input current at
1y Vee = MAX, V=7V 0.1 0.1 mA
maximum Input vol(age
Iy High-level input current Vee=MAX, V=27V 20 20| uA
I Low-level input current Vee=MAX, V=04V -0.4 —0.4| mA
i0s Short-circuit output current ¥ Vee = MAX -20 —100| -20 ~100| mA
‘LS174 16 26 16 26
[} Supply current V, = MAX, See Note 2 L A
cc eply cc [s175 8 1 18] "
"For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
{All typical values areat Ve 5V, Ta 25 C
Y¥Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, fce is measured after a momentary ground, then4.5 V, is
applied to clock
switching characteristics, Vcc =5V, Ta = 25°C
‘L8174 ‘LS175
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX [MIN TYP MAX
fmax Maximum ctock frequency 30 40 30 40 MMz
1p) H Propagation delay time, low-to-high-level output from clear Cp = 15pF, 20 30§ ns
tpH | Propagation defay time, high-to-low-level output from clear Ry = 2kS, 23 35 20 30| ns
tpi_H Propagation delay time, low-to-high-level output from clock See Note 3 20 30 13 25] ns
tpH 1 Propagation defay time, high-to-low-level output from clock 21 30 16 25] ns
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
T {l’
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SN54S174, SN54S175, SN745174, SN74S175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, V(G (see Note 1)

Input voltage . . . . .
Operating free-air temperat

ure range: SN545174, SN545175 Circuits

A
55V

—55°C to 125°C

SN745174, SN74S175 Circuits .. 0°Cte70°C
Storage temperature range FE —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
recommended operating conditions
SN545174, SN545175 | SN748174, SN748175 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 4.75 5 5.26 \"
High-level output current, 10H -1 -1 | mA
Low-level output current, IQL 20 20 | mA
Clock frequency, fciock 0 75 0 75 | MHz
Clock 7 7
Pulse width, ty ns
2 Clear 10 10
Setup ti . Data input 5 )
etup time ns
pHime, tsu Clear inactive-state 5 5
-] Data hold time, ty 3 3 ns
: Operating free-air temperature, TA —55 125 1] 70 | C
FD, electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
S_ PARAMETER TEST CONDITIONS? MIN  TYPI MAX |uNniT
8 Vi High-level input voltage 2 v
") ViL Low-level input voltage 08| V
VIK Input clamp voltage Voec=MIN, )= —18 mA —-12! VvV
v High-level output volta Vec=MIN, Vig=2V, SN54S8° 25 34 v
igh-level output vol
OH P 9° ViL =08V, loy=—1mA SN74S’ | 2.7 34
Voo =MIN, Viy=2V,
VoL Low-level output voltage cc H 05| V
VIL=0.8YV, lg=20mA
Iy Input current at maximum input vol tage Vee =MAX, V=565V 1] mA
1)4  High-level input current Ve = MAX, V=27V 50| uA
Ij  Low-level input current Vee = MAX, V=05V —-2| mA
igs Short-circuit output current§ Vee = MAX —40 —-100| mA
| Supp! t v MAX, See Note 2 [z 20 ik mA
rren = ee
cc upply curre cC , ote [ 175 po %6
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
Al typical values are at Vg =5 V, Ta = 26°C
¥ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, Icc is measured after a momentary ground, then 4.5 V, is
applied to clock.
switching characteristics, Vec =5V, Ta = 25°C
PARAMETER TEST CONDITIONS | MIN TYP  MAX |UNIT
fmax Maximum clock frequency 75 110 MHz
Pr tion delay time, low-to-high-level Q output from clear
Ly | opagation delay fime, fowriohig putirom CL = 15pF, 10 15 | ns
(SN545175, SN745175 only} Ry = 280
tpHL Propagation delay time, high-to-low-level Q output from clear s L Note 3 ‘ 13 22 ns
ee e
tpLH Propagation delay time, low-to-high-level output from clock ° 8 12 ns
tpi Propagation time, high-to-tow-level output from clock 115 17 ns
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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