Rochester
Electronics- REI Datasheet

SN54174, SN54175, SN54L.S174, SN54L.S175, SN54S174, SN54S175
SN74174, SN74175, SN74LS174, SN74LS175, SN74S174, SN74S175

Hex/Quadruple D-Type Flip-Flops with Clear

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, ‘LS175, and ‘S175 feature complementary 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 level, the D input signal has no effect at the output.

] Quality Overview
Rochester Electronics

Manufactured Components *+ 1SO-9001

* AS9120 certification
Rochester branded components are | . Qualified Manufacturers List (QML) MIL-PRF-38535

manufactured using either die/wafers . Class Q Military

purchased from the original suppliers . Class V Space Level

or Rochester wafers recreated fromthe | . qualified Suppliers List of Distributors (QSLD)
original IP. All recreations are done with - Rochester is a critical supplier to DLA and
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The original manufacturer’s datasheet accompanying this document reflects the performance
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guarantees the performance of its semiconductor products to the original OEM specifications.
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based on product characterization, design, simulation, or sample testing.
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SN54174, SN54175, SN54LS174, SN54LS175, SN548174, SN54S175,
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, SN54LS174, SN64S174 . . . J OR W PACKAGE
SN74174 .. . N PACKAGE

with Single-Rail Outputs SN74LS174, SN74§174 . . . D OR N PACKAGE
e ’175,°'LS175, 'S175 Contain Four Flip-Flops {TOP VIEW)
with Double-Rail Outputs iR [ UieP vee
® Three Performance Ranges Offered: See 12 sgdea
Table Lower Right w02 11Jep
2004 130sp
e Buffered Clock and Direct Clear Inputs 20 E 5 12% 50
. . . aplle wl]l4p
¢ Individual Data Input to Each Flip-Flop sall? [ sa
e Applications include: GND L8 s[] cLk
Buffer/Storage Registers
Shift Registers SN54LS174, SN54S174 . . . FK PACKAGE
Pattern Generators (TOP VIEW)
ripti = |2 2
doseription
These monolithic, positive-edge-triggered flip-flops 3212018 0
utilize TTL circuitry to implement D-type flip-flop logic. 104 18 [j6D Q
All have a direct clear input, and the '175, ‘'L$175, and 2o{)s 174sD o
‘§175 feature complementary outputs from each flip- NcH € 16 [InC >
flop. 20[]7 15 [js5Q [+})
3plls 14 [J4D [
Information at the D inputs meeting the setup time 10 1112 13 -
requirements is transferred to the Q outputs on the oo xo -
positive-going edge of the clock pulse. Clock triggering "&%0T -
occurs at a particular voltage level and is not directly
related to the transition time of the positive-going pulse. SNBa17e. 5"54;‘;‘;;:?7:"54? i:ék&;zon W PACKAGE
When the clock input is at sither the high or low level, SN74LS175. su74si-ié ...D ORN PACKAGE
the D input signal has no effect at the output. (TOP VIEW)
These circuits are fully compatible for use with most crdr Uss Vee
TTL circuits. 1z 1sJaa
FUNCTION TABLE 16 E 3 4 j 46'
{EACH FLIP-FLOP) 1D E 4 1304
INPUTS OUTPUTS 2DLJ5 12[J3p
CLEARCLOCK D] Q@ @t 20Js n{dza
L X x|t H 2a(» 1w[3a
oot H[ WL evolle  9[lcik
H t Ll L w
H L x| ag Qg
SNB54L5176, SNB45176 . . . FK PACKAGE
H = high level (steady state)
L = low level (steady state)
X = irrelevant
1 = transition from low to high level
Q’D = the level of Q before the indicated steady-state
input conditions were established.
¥ =175, 'LS175, and 'S175 only
TYPICAL TYPICAL
MAXIMUM POWE
TYPES 2!.0(:: nlss?:::on
FREQUENCY PER FLIP-FLOP
‘174,175 35 MH:z 38 mwW
‘LS174,°LS175 40 MHz 14 mw
'S174,'S175 110 MHz 75 mW
PRODUCT PREVIEW decaments contain informatien
" in the formative or design phase of
lulllp-llt Gi:;c&:r::tdli _'!nta and other TEXAS b »58
;"""‘I..a..u the rskt o Sarge or discontnee hese INSTRUMENTS 581
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SN54174, SN54175, SN54LS174, SN54LS175, SN54S174, SN545175,
SN74174, SN74175, SN74LS174, SN74LS175, SN748174, SN748175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

logic symbolsT

‘174 175
— (1 —
éR —-b-:; R TR —b-:1: R
ok 2 b ok 2By
10 i3 -'llD r__(ZI 1Q {4) 5 2 (2) 10
1D =—— 1D -
20 {4) (5) 20 (3] 18
10 (6) (7} 30 (5) (7) 20
ap Y 19 40 2D —— . (6! &
5D {13) {12} 50 (12) (10} 30
o0 (14) s D —— . (11 .5
P |__(15) 40
- (14) a5
TThese symbols are in accordance with ANSVIEEE Std. 91-1984 and IEC Publication 617-12.
2 Pin numbers shown are for D, J, N, and W packages.
logic diagrams (positive logic)
-
-l '174, 'LS174, '$174 ‘176, ‘LS175, 'S175
2)
- 10 2 1D 2 a 10 & o 240
g ——p> C1 ——a> C1
— R _dr 3 _
< p— 10
®
5)
L 20 2 10 B 2 20 12 1o L7 2
a>C1 > C1
[ e L) - LT
(7
3D 6) 10 3a 3D 12 1D (10 3a
C>C1 = C1
11 _
*q-r R ALY
1 10)
ap LV 0 ! 40 ap 13 1D 05 4a
—> C1 o> C1
(14}
R DC
cLOCK {9} dnR b— 4a
CLEAR LQDO_
5D a3 10 | 12 5o
> C1
p—C R
141 (15)
6D D 6Q
—0r> C1
crock 2 qr
crean 2
Pin numbers shown are for D, J, N, and W packages.
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SN54174, SN54175, SN54LS174, SN54LS175, SN54S174, SN54S8175,
SN74174, SN74175, SN74LS174, SN74LS175, SN74S174, SN748175

HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

schematics of inputs and outputs

SN54174, SN54175, SN74174, SN74175

EQUIVALENT OF ALL INPUTS

INPUT -

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

TYPICAL OF ALL OUTPUTS

- v
100 2 ce

NOM

ouTPUT

SN54LS174, SN54LS175, SN74LS174, SN74LS175

EQUIVALENT OF ALL INPUTS

Vcc—T'_— —_——

INPUT -

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

TYPICAL OF ALL OUTPUTS

QUTPUT

TTL Devices n

SN545174, SN545175, SN745174, SN745175

EQUIVALENT OF ALL INPUTS

Vee -
2.8k
NOM

INPUT -

TYPICAL OF ALL OUTPUTS

—_—— v
00 . cc

5
NOM 9

CUTPUT

TeExAs {9
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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, VoG (see Note 1) . o o o o - o o e e 7V
Input voltage . . . . T - B>
Operating free-air temperature range: 5N54174 SN541?5 C1rcu|ts ... . ...... -s5°Ct0125°C

SN74174, SN74175 Circuits . . . . . - . . . . . . . . 0Ct 70°C
Storage temperature Fange . . . . . .« o . o e o s e s oeosonsosos s —65°C to 150°C

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

recommended operating conditions

SN54174, SN54175 | SN74174, SN74175 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 45 5 55 | 4.75 5 5.25 v
High-level output current, IQH —B800 —800 | wA
Low-level output current, gL 16 16 | mA
Clock frequency, folock 0 25 0 25 | MHz
Width of clock or clear pulse, Ty, 20 20 ns
. Data input 20 20 ns
Setup time, tgy - -
Clear inactive-state 25 25 ns
Data hold time, ty 5 5 ns
- Operating free-air temperature, T —~55 125 0 70| °C
ﬁ electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
U PARAMETER TEST CONDITIONST MIN TYPT MAX| UNIT
@ V|4 High-level input voitage 2 v
S. ViL Low:level input voltage 08 \'}
g Vik Input clamp voltage Ve =MIN, 1= —12mA -15 \J
Ve = MIN, Vig=2V,
» Vo High-level output voltage ce tH 24 34 v
ViL=08V, lgn = —800 kA
Ve = MIN, ViH=2V,
VgL Low-level output voltage 0.2 0.4 A4
ViL=08V, IgL=16mA
I Input current at maximum input voltage Voe = MAX, V=55V 1] mA
Iy High-level input current Voo =MAX, V=24V 40| uA
L  Low-level input current Voo =MAX, V=04V 16| mA
. : SN54* —20 -57
| Short-circuit output current ¥ Vee = MAX mA
08 P ce sN7a- | -18 57
174 45 65
i Supply current Vee = MAX,  See Note 2 mA
cC pply cc 175 20 a5
tFar conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
YAl typical values are at Veg =BV, Ta = 25°C.
YNot more than one output should be shorted at a time.
NOTE 2: With all outputs open and 4.5 V applied 10 all data and clear inputs, Igg 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 ) 25 35 MHz
Propagation delay time, low-to-high-level output from clear
t Cp = 15pF, 16 25 5
PLH  (SN84175, SN74175 only) . 40;’” "
tpyL Propagation delay time, high-to-low-level output from clear SL Note 3 : 23 35 ns
ee Not
tpLH Propagation delay time, low-to-high-level output from clock ¢ 20 30 ns
tpyL Propagation delay time, high-to-low-level output from clock 24 a5 ns
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
S —
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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, Ve (see Note 1)

Inputvoltage . . . . . . . . . . . . . . oo

Operating free-air temperature range: SN541.5174, SN54LS175 Circuits
SN74LS174, SN74LS175 Circuits

Storage temperature range

7V
7V

| 55°C 1o 125°C

. 0°Cte70°C
—65°C to 150°C

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

recommended operating conditions

SN54L5174 SN74LS174
SN54L5175 SN74LS5175 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vg 4.5 5 55| 4.75 5 525 V
High-tevel output current, lgH —~400 —400| upA
Low-level output current, lg|_ 4 8| mA
Clock frequency, felack 0 30 0 30| MHz
Width of clock or clear pulse, 1, 20 20 ns
. . Data input 20 20 ns 2
Setup time, tgy Clear inactive-state 25 25 ns
Data hold time, ty 5 5 ns
Operating free-air temperature, T a —-55 125 0 70f{ °C g
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) g
SN54LS174 SN74L5174 @
PARAMETER TEST CONDITIONS? SN54L8175 SN74LS175  |umiT o
MIN TYPT MAX [MIN TypPi maXx .|
ViH High-level input voltage 2 2 v l—
ViL Low-level input voltage 0.7 08} Vv -
VK Input clamp voltage Ve = MIN, fj = -1B mA -1.5 -1.5 V
Vol  High-level output voliage Vee _: MIN, ViH=2V, 25 35 27 35 v
ViL = ViLmax, gy = —400 pA
Vee = MIN, ViH=2V, lgL = 4 mA 0.25 04 0.25 0.4
VoL Low-level output voltage Vi =V max ; TBmA 035 05 v
L IL oL
I Input current at Voo = MAX, V=7V 0.1 0.1 maA
maximum input voltage
I High-level input current Vge = MAX, V=27V 20 20| uwA
I Low-level input current Vee = MAX, V=04V —-0.4 -0.4| mA
ios Short-gircuit autput current 3 Vee = MAX -20 —-100| -20 ~100| mA
Iee Supply current Ve = MAX, See Note 2 :::2::; 1151 2]2 ':51 f: mA
'_Fow condimians shown as MIN or MAX use the appropriate value specified under recommended operating conditions.
LAl typical valuesareat Voo 5V . Ta 25 C
iMoot more than one output should be shorted at a time, and duration of the short circuit should not axceed one second.
MNOTE 2 With all outputs open and 4.5 VWV applied to all data and clear inputs, iCC is measured after a momentary ground, then 4.5V is
applied 1o clock
switching characteristics, Vcc =5V, Ta = 25°C
‘LS174 ‘L8175
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
fmax Maximum clock frequency a0 40 30 40 MHz
tpy 4 Propagation delay time, low-to-high-level cutput from clear Cp =15 pF, 20 30f ns
tpH L Propagation delay time, high-to-low-level autput from clear Ry = 2 ki1, 23 35 20 30f ns
tpLH Propagation delay time, low-to-high-level output from clock See Note 3 20 30 13 25| ns
tpH L Propagation delfay 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.
]
TEXAS 'l'\'r‘ .
INSTRUMENTS 2585
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SN54S174, SN54S175, SN74S174, SN745175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

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

Supply voltage, Vo (see Note 1) . . . . . o o e e e e e 7V
IMPUL VOITBGE . . . v o o e v o e e e e e e e e e e e 55V
Operating free-air temperature range: SN545174, SN54S175 Circuits . . . . . . - . . . . —55°C to 125°C

SN745174, SN74S175 Circuits . . . . . . . . . . . . . 0°Cto 70°C
—65°C to 150°C

Storage temperature range

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

recommended operating conditions

SN545174, SN54S175 | SN745174, SN748175 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve a5 5 65 | 4.75 5 526 | V
High-level output current, 1oH -1 -1 | mA
Low-level output current, IQL 20 20 | mA
Clock frequency, fclock 0 75 0 75 | MHz
Clock 7 7
Pulse width, ty ns
2 Clear 10 10
Setup ti . Data input 5 5 ns
up time, s
P U Clear inactive-state 5
- Data hold time, th 3 3 ns
I__'I Operating free-air temperature, TA 656 125 Q 70 | °C
g electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
<, PARAMETER TEST CONDITIONST MIN TYPT MAX |UNIT
g Viy High-level input voltage 2 v
0 ViL Low-level input voltage 08| V
VK Input clamp voltage Vo= MIN, 1) =—18mA —-12| Vv
y High-tevel output vol Ve =MIN, Vig=2V, SN545" 25 34 Vv
ign-ievel ou VO
OH Figh utvoltage ViL =08V, IgH=—1mA SN7as° | 2.7 34
Voo =MIN, Vig=2V,
v Low-level output volta 05| V
oL e % ViL=08V, lgL=20mA
Iy Input current at maximum input voltage Vee =MAX, V=55V 1] mA
Iy4  High-level input current Vee = MAX, V=27V 50| kA
I Low-level input current Vee =MAX, V=05V -2| mA
igg Short-circuit output current § Ve = MAX 40 —100 | mA
174 90 144
lcc  Supply current Vee = MAX, See Note 2 175 60 % mA
tFar conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
fa typical values are at Ve =5 V., Ta = 25°¢C
Y Mot more than one output should be shorted at a time, and duration of the short-circuit should not exceed one secand.
NOTE 2: With ail outputs open and 4.5 V applied to all data and clear inputs, lee is measured after a momentary ground, then 45 V, is
applied to clock.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETER TEST CONDITIONS | MIN  TYP MAX |UNIT
fmax Maximum clock frequency 75 110 MH2z
eLH Propagation delay time, low-to-high-level Q output from clear CL = 15 pF, 10 15 ns
{SN545175, SN745175 only) Ry =280 0
tpHyL Propagation delay time, figh-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
tpHL Propagation time, high-to-tow-level output from clock 11.5 17 ns
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
Se— T ————
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