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T4AC174 « 7T4ACT174
Hex D-Type Flip-Flop with Master Reset

General Description Features

The AC/ACT174 is a high-speed hex D-type flip-flop. The m |c reduced by 50%
device is used primarily as a 6-bit edge-triggered storage
register. The information on the D inputs is transferred to
storage during the LOW-to-HIGH clock transition. The
device has a Master Reset to simultaneously clear all flip-
flops.

m Outputs source/sink 24 mA
m ACT174 has TTL-compatible inputs

Ordering Code:

Order Number |Package Number Package Description

74AC174SC M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150” Narrow Body
74AC174SJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide

74AC174PC N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300” Wide
74ACT174SC M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150” Narrow
7T4AACT174S] M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide

74ACT174MTC MTC16 16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
74ACT174PC N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Device also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering code.
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74AC174 « 74ACT174

Functional Description Truth Table
The AC/ACT174 consists of six edge-triggered D-type flip-
flops with individual D inputs and Q outputs. The Clock Inputs Output
(CP) and Master Reset (MR) are common to all flip-flops. MR cP D Q
Each D input's state is transferred to the corresponding flip-
flop’s output following the LOW-to-HIGH Clock (CP) transi- L X X L
tion. A LOW input to the Master Reset (MR) will force all H P H H
outputs LOW independent of Clock or Data inputs. The AC/
ACT174 is useful for applications where the true output H e L L
only is required and the Clock and Master Reset are com-
H L X Q

mon to all storage elements.

H = HIGH Voltage Level

L = LOW Voltage Level

_~ = LOW-to-HIGH Transition

X = Immaterial
Logic Diagram
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratingsote 1) Recommended Operating
Supply Voltage (Vcc) -0.5V to +7.0V Conditions
DC Input Diode Current (I,x) Supply Voltage (Vcc)
V| =-0.5V -20 mA AC 2.0V to 6.0V
V| =Vcc +0.5V +20 mA ACT 4.5V to 5.5V
DC Input Voltage (V) -0.5Vto Vee + 0.5V Input Voltage (V) 0V to Vee
DC Output Diode Current (Iok) Output Voltage (Vo) 0V to Ve
Vo =-0.5V —20mA  Operating Temperature (Ta) -40°C to +85°C
V =Vcc +0.5V +20MA  Minimum Input Edge Rate (AV/At)
DC Output Voltage (Vo) -0.5Vto Ve +0.5V AC Devices
DC Output Source V| from 30% to 70% of Ve
or Sink Current (Ip) +50 mA Vee @ 3.3V, 4.5V, 5.5V 125 mV/ns
DC V¢ or Ground Current Minimum Input Edge Rate (AV/At)
per Output Pin (Ic¢ or Ignp) +50 mA ACT Devices
Storage Temperature (Tsg) -65°C to +150°C V) from 0.8V to 2.0V
Junction Temperature (Tj) Vee @ 4.5V, 5.5V 125 mV/ns
PDIP 140°C  Note 1: Absolute maximum ratings are those values beyond which damage

to the device may occur. The databook specifications should be met, with-
out exception, to ensure that the system design is reliable over its power
supply, temperature, and output/input loading variables. Fairchild does not
recommend operation of FACTL circuits outside databook specifications.

DC Electrical Characteristics for AC

Vee Tp = +25°C Ta = -40°C to +85°C
Symbol Parameter Units Conditions
V) Typ Guaranteed Limits
Vin Minimum HIGH Level 3.0 15 21 2.1 Vour =0.1V
Input Voltage 4.5 2.25 3.15 3.15 \Y orVee - 0.1V
55 2.75 3.85 3.85
ViL Maximum LOW Level 3.0 1.5 0.9 0.9 Vout = 0.1V
Input Voltage 45 2.25 1.35 1.35 \ or Ve - 0.1V
55 2.75 1.65 1.65
Vou Minimum HIGH Level 3.0 2.99 2.9 2.9
Output Voltage 4.5 4.49 4.4 4.4 \% loyt =50 pA
55 5.49 5.4 5.4
ViN=ViLorViy
3.0 2.56 2.46 lon = -12 mA
4.5 3.86 3.76 \ loy = —24 mMA
5.5 4.86 4.76 lon = =24 mA (Note 2)
VoL Maximum LOW Level 3.0 0.002 0.1 0.1
Output Voltage 4.5 0.001 0.1 0.1 \Y lout =50 A
55 0.001 0.1 0.1
ViN=VjLor Viy
3.0 0.36 0.44 loL =12 mA
45 0.36 0.44 v loL = 24 mA
55 0.36 0.44 loL =24 mA (Note 2)
| Maximum Input V=V,
(Il’\\l‘ote 4) Leakage Current 55 0.1 +1.0 wA orI GN(I;C
loLp Minimum Dynamic 55 75 mA VoLp = 1.65V Max
Tono | Output Current (Note 3) 55 75 mA  |Vonp = 3.85V Min
lcc Maximum Quiescent 55 40 0.0 uA Vin = Vee
(Note 4) Supply Current or GND

Note 2: All outputs loaded; thresholds on input associated with output under test.
Note 3: Maximum test duration 2.0 ms, one output loaded at a time.
Note 4: I)y and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V¢c.
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74AC174 « 74ACT174

DC Electrical Characteristics for ACT

Vee Tp = +25°C Tp = —40°C to +85°C ] N
Symbol Parameter Units Conditions
) Typ Guaranteed Limits
Viy Minimum HIGH Level 45 15 2.0 2.0 v Vout = 0.1V
Input Voltage 5.5 15 2.0 2.0 orVee - 0.1V
Vi Maximum LOW Level 45 15 0.8 0.8 v Vout = 0.1V
Input Voltage 55 15 0.8 0.8 orVee - 0.1V
Von Minimum HIGH Level 4.5 4.49 4.4 4.4
\ loyt =-50 pA
Output Voltage 55 5.49 5.4 5.4
ViN=ViLorViy
4.5 3.86 3.76 \ lon =24 mA
55 4.86 4.76 lon = —24 mA (Note 5)
VoL Maximum LOW Level 4.5 0.001 0.1 0.1
v lout =50 A
Output Voltage 55 0.001 0.1 0.1
ViN=ViLorViy
4.5 0.36 0.44 \ loL =24 mA
55 0.36 0.44 loL =24 mA (Note 5)
N Maximum Input
55 £0.1 £1.0 PA  |V;=Vce, GND
Leakage Current
lect Maximum 55 0.6 15 mA |V =Vee-21v
Icc/Input
loLp Minimum Dynamic 5.5 75 mA VoLp = 1.65V Max
loHD Output Current (Note 6) 5.5 =75 mA  |Vopp =3.85V Min
lcc Maximum Quiescent 55 40 40.0 JA Vin =Vee
Supply Current or GND
Note 5: All outputs loaded; thresholds on input associated with output under test.
Note 6: Maximum test duration 2.0 ms, one output loaded at a time.
AC Electrical Characteristics for AC
Vee Tp =+25°C Tp =-40°C to +85°C
Symbol Parameter v) C_=50pF C_ =50pF Units
(Note 7) Min Typ Max Min Max
fmax Maximum Clock 3.3 90 100 70 MHz
Frequency 5.0 100 125 100
tpLH Propagation Delay 3.3 2.0 9.0 11.5 15 125
CP to Qp 5.0 15 6.0 85 1.0 9.5 ns
tpHL Propagation Delay 3.3 2.0 8.5 11.0 1.5 12.0
CPto Q, 5.0 15 6.0 8.0 1.0 9.0 ns
tpHL Propagation Delay 3.3 25 9.0 11.5 2.0 125
MR to Q, 5.0 15 7.0 9.0 15 10.5 ns

Note 7: Voltage Range 3.3 is 3.3V + 0.3V
Voltage Range 5.0 is 5.0V + 0.5V
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AC Operating Requirements for AC

v Tp=+25°C Ta = —40°C to +85°C
Symbol Parameter (\S;: C, =50pF C_ =50 pF Units
(Note 8) Typ Guaranteed Minimum
tg Setup Time, HIGH or LOW 33 25 6.5 7.0
ns
D, to CP 5.0 2.0 5.0 55
ty Hold Time, HIGH or LOW 3.3 1.0 3.0 3.0
ns
D, to CP 5.0 0.5 3.0 3.0
tw MR Pulse Width, LOW 33 1.0 55 7.0
ns
5.0 1.0 5.0 5.0
tw CP Pulse Width 3.3 1.0 55 7.0
ns
5.0 1.0 5.0 5.0
trReC Recovery Time 3.3 0 25 25
— ns
MR to CP 5.0 0 2.0 2.0
Note 8: Voltage Range 3.3 is 3.3V + 0.3V
Voltage Range 5.0 is 5.0V + 0.5V
AC Electrical Characteristics for ACT
Vee Ta =+25°C Ta =—40°C to +85°C
Symbol Parameter ) CL =50pF CL =50pF Units
(Note 9) Min Typ Max Min Max
f Maximum Clock
MAX 5.0 165 200 140 MHz
Frequency
! Propagation Dela
PLH pag Y 5.0 15 7.0 105 15 15 ns
CPtoQ,
! Propagation Dela
PHL pag Y 50 15 7.0 105 15 15 ns
CPto Q,
, Propagation Dela
PHL Tropag Y 5.0 15 65 95 15 11.0 ns
MR to Q,,
Note 9: Voltage Range 5.0 is 5.0V + 0.5V
AC Operating Requirements for ACT
Vee Tp = +25°C Ta = —40°C to +85°C
Symbol parameter ) C_ =50 pF C =50 pF Units
(Note 10) Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW
5.0 0.5 15 15 ns
D, to CP
th Hold Time, HIGH or LOW
5.0 1.0 2.0 2.0 ns
D, to CP
tw MR Pulse Width, LOW 5.0 15 3.0 35 ns
tw CP Pulse Width, HIGH or LOW 5.0 1.5 3.0 35 ns
t Recovery Time
ree ecovery 5.0 -1.0 05 05 ns
MR to CP
Note 10: Voltage Range 5.0 is 5.0V + 0.5V
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 4.5 pF Vce = OPEN
Cpp Power Dissipation Capacitance 85.0 pF Vee = 5.0V
5 www.fairchildsemi.com
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Physical Dimensions inches (millimeters) unless otherwise noted

0.1500.157
™| (3.810-3.988)
0.010-0.020

0.254 0508 <™ [

8° MAX TYP
0.016—0.050

(0.406—1.270)
TYP ALL LEADS

0.0080.010
{0.203-0.756)

TYP ALL LEADS 0.004

(0.102)
ALL LEAD TIPS

!

0.386-0.394
{9.804 —10.00)

0.228-0.244 0
{5.791—6.198) TP
LEAD NO.1 12 3 4 5 6 71 8
IDENT 0.010 yax
(0.258)
0.053 0,069
{1.346-1.753) 0.004-0.010_
(0.102—0.254)
I - |
| E— i |
L T SEATING
'} T PLANE
|
0.014
.04 0.050 0.014-0.020 yp
(0.336) > {(1.210) {0.356-0.508)
v
— «—D'UOB TYP

{0.203)

M1BA {REV H)

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow Body
Package Number M16A
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Ph ysS ical Dimensions inches (millimeters) unless otherwise noted (Continued)

102401 et

g 1 UUT

9.27TYP

! 5.3:0.1

|
T |
| ) 2. ) | o

| || =mems i
7 3 ALLLEADTIPS
PIN #1 IDENT. 127TYP ..i L— 06TYP

LAND PATTERN RECOMMENDATION

ALL LEAD TIPS SEE DETAIL A
2.1 MAX.— _ — 1.8+0.1 s
’ S,
[ ( ( 3 /LN \
i + A }
hviiliii) W ien ) B
e N ]
J L 015+0.05 \\__,// 015025
035051

‘.

7°TYP
DIMENSIONS ARE IN MILLIMETERS

NOTES:

- GAGE PLANE
A. CONFORMS TO EIAJ EDR-7320 REGISTRATION,

ESTABLISHED IN DECEMBER, 1998. s -
B. DIMENSIONS ARE IN MILLIMETERS. Y
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD
0.60+0.15

FLASH, AND TIE BAR EXTRUSIONS.
SEATING PLANE

0°-8°TYP

1.25 —w=y

M16DRevB1 DETAIL A

16-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
Package Number M16D
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74AC174 « 74ACT174

P hys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

R
HﬂMﬂMﬂ_ﬁﬂw

|
T 7T 4.18 TYP.
DIMENSIONS METRIC ONLY | | |
|

16 e 9 0.42 TYP AJ ’
NN e o
! LAND PATTERN RECOMMENDATION

GAGE PLANE
/ 17 0.25
& ’ SEATING PLANE
T go-g° [e—— 0.6 = 0.1
RN oL
1

8 [=]0.2][C[B]A] TYPICAL, SCALE: 40X

ALL LEAD TIPS

4.4 £ 0.1

— 4+ — —

# SEE DETAIL A
PIN #1 IDENT. \/_

(0.90)

[=T0.1]¢]

/
I
ALl eaD TIPS | [y o ] \ }' l
| TR e IS i
|+> 0.65 TYP o 10  0.05 TYP 0.09-0.20 TYP
~— 0.19 - 0.3

0 TYP

A CINEICIEC)

MTC16 (REV C)

16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC16
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Ph ysS ical Dimensions inches (millimeters) unless otherwise noted (Continued)

| 0.740 = 0.780 |
(1880-19.81) 0.090
. (2.286)
[i4 [i3 [11] [iol; [9] INDEX
AREA
0.250£0.010
{6.350 £0.254)
PIN NO. 1 PIN NO. 1
IDENT IDENT
OPTION 01 OPTION 02 0.065
0.130£0.005
0.130£0.005 0.060 4 TYP 0.300 - 0.320 {1.651)
y  BIzzon) =~ [ s ™ “\[™ oprionaL "‘ (7.620-8.128) !
0.145-0.200 11 [ \l
(3.683= 5.080) }
f I [ ] ssod 5o ]
0.020 A N 900 + 40 TYP M
oo - — I oam ] {0.203=0.406)
- 0.125-0.150 0.030£0.015 @.112)
{(3.175-3.810) » T =T {076210.381) MIN
0.014=0.023 0.100£0.010 +0.040
0014-0.025 -0.100£0.010 0.325
(0.356- 0.584) 0.050% 0.01;4 {254020.254) (032525015 N1GE (REV )
e {1.270£0.254) TP (8255*1918)
TYP -

16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300” Wide
Package Number N16E

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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