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74AC377, TAACT377
Octal D-Type Flip-Flop with Clock Enable

Features
B | reduced by 50%

General Description
The ACIACT3YT has eight edge-triggered, D-type flip-

B Ideal for addressable register applications flops with individual D inputs and Q outputs. The com-

mon buffered Clock (CP) input loads all flip-flops simulta-

B Clock enable for address and data synchronization —

applications

m Eight edge-triggered D-type flip-flops

B Buffered common clock

B Outputs source/sink 24mA

B See 273 for master reset version
B See 373 for transparent latch version operation.
B See 374 for 3-STATE version

B ACT37T has TTL-compatible inputs

Ordering Information

neously, when the Clock Enable (CE) is LOW.

The register is fully edge-triggered. The state of each D
input, one setup time before the LOW-to-HIGH clock
transition, is transferred to the corresponding flip-flop's Q
output. The CE input must be stable only one setup time
prior to the LOW-to-HIGH clock transition for predictable

Package
Order Number MNumber Package Description

T4ACITTSC M20B | 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
T4AC3TTSY M20D 20-Lead Small Outline Package (SOPF), EIAJ TYPE Il, 5.3mm Wide
T4ACITTMTC MTC20  |20-Lead Thin Shrink Small Qutline Package (TSSOP), JEDEC MO-153,

4. 4mm Wide
T4ACT3TTSC Mz20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
T4ACTITTSY M20D 20-Lead Small Outline Package (SOP), ElAJ TYPE Il, 5.3mm Wide
T4ACT3ITIMTC MTC20 |20-Lead Thin Shrink Small Outline Package (TSS50P), JEDEC MO-153,

4. 4mm Wide
T4ACTITVPC N20A 20-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 number.




Connection Diagram

Pin Descriptions

B - Pin Names Description
CE! 20=Vee Dg=D7 Data Inputs
Gy 2 I CE Clock Enable {Active LOW)
b i Q=07 Data Outputs
N i CP Clock Pulse Input
0,5 16 f—0j
;=6 15 =05
0y =7 14 =Dy
Dy—8 13D,
a;—{9 12—a,
GROD= 10 11f=CP
Logic Symbols
IEEE/IEC
Dla I3|'1 ﬂlz DI& DI4 ﬂls. UIE “I'.r s
CP 1C2
—]cp
—Ofct Dy — 20 — G
0p 0y G Q3 0 Q5 Qg O 0y — —
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by — — O3
0, — L q,
D5 =t L 0
Dy — — O
Dy — — 07
Mode Select-Function Table
Inputs Outputs
Operating Mode CP CE D, Q,
Load *1* Vs L H H
Load ‘0 e L L L
Hold (Do Mathing) e H X No Change
x H X No Change

H = HIGH Voltage Level
L = LOW Voltage Level

X = Immaterial

- = L0OW-to-HIGH Clock Transition




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.

Absolute Maximum Ratings
Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.

Symbol Parameter Rating
Voo Supply Voltage =05V to +7.0V
ik DC Input Diode Current

V=-0.5v —-20mA

V=V + 0.5V +20mA

Vv, DC Input Voltage 0.5V to W + 0.5V
Loy DC Qutput Diode Current

Vo =-0.5V —20mA

Vig =V + 0.5V +20mA,

Vo DC Output Violtage 0.5V to Ve + 0.5V

o DC Qutput Source or Sink Current £50mA

lgg or lgyp | DC Vo or Ground Current per Output Pin +50mA

Ts1a Storage Temperature —65°C to +150°C

T, Junction Temperature 140%C

Absolute Maximum Ratings
Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.

Symbol Parameter Rating
Voo Supply Voltage 0.5V to +7.0V
I DC Input Diode Current

vV, ==-0.5V =20mA

V=V + 0.5V +20mA

V) DC Input Voltage =05V to Ve + 0.5V
ok DC Output Diode Current

Vo ==0.5V =20mA

Vo=V + 0.5V +20mA

Vo DC Qutput Voltage =05V to Ve + 0.5V

o DC Output Source or Sink Current +50mA

g or lgyp | DG Ve or Ground Current per Qutput Pin £50mA

Tste Storage Temperature —65°C to +150°C

T, Junction Temperature 140°C




DC Electrical Characteristics for AC

Vee Ta=+25°C | Tp =—-40°C to +85°C
Symbol Parameter (V) Conditions Typ. Guaranteed Limits Units
Vig | Minimum HIGH 3.0 |Vour=0.1V 15 | 21 2.1 v
Level Input Voltage 45 |orVec—-04V 3 25 315 315
55 2.75 3.85 3.85
Vi |Maximum LOW 3.0 |Vour=0.1V 15 | 09 0.9 v
Level Input Voltage 45 |orVec—01V 2 25 1.35 135
55 275 1.65 1.65
Vou | Minimum HIGH 3.0 |lgyr =-50uA 299 | 29 2.9 v
Level Output Voltage [ 4 ¢ 440 a4 a4
55 5.49 54 5.4
3.0 |Vpy=Vy or Vi, 2.56 2.46
loy =—12mA
45 [V =V orVy, 3.86 3.76
lon ==24méA,
55 |V =V or Vi, 4.86 4.76
loy = —24mA(1)
VoL | Maximum LOW 3.0 |lgyr = S0uA 0.002 | 0.1 0.1 v
Level Output Voltage [~ 4 5 0.001 01 0.1
55 0.001 0.1 0.1
3.0 [Vpy=Vy or Vi, 0.36 0.44
loL = 12mA
45 |V =V orVy, 0.36 0.44
loL = 24mA
55 |Vpy =V or Vi, 0.36 0.44
loL = 24mA("
@ | Maximum Input 55 |V,=Vee GND +0.1 +1.0 A
Leakage Current
oo Minimum Dynamic 55 |Vgp=1.65V Max. 75 mhA
lonp | Qutput Current(®) Vonp = 3.85V Min. =75 mA
loc® | Maximum Quiescent | 55 |V =V or GND 40 40.0 pA
Supply Current
Notes:

1. All outputs loaded; thresholds on input associated with output under test.

2. Maximum test duration 2.0ms, one output loaded at a time.
3. iy and lgc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Ve




DC Electrical Characteristics for ACT

Vee Ty =+25°C | Ty =—40°C to +85°C
Symbol Parameter (V) Conditions Typ. Guaranteed Limits Units
Vin Minimum HIGH 45 |Vgyr=0.1Vor 15 | 20 2.0 v
Level Input Voltage 55 |Yec—01V 15 20 20
Vi Maxirmum LOW 45 |Vgyr=0.1Vor 15 | 08 0.8 v
Level Input Voltage 55 |Yocc—01V 15 0.8 0.8
Vigy | Minimum HIGH 45 |lgyr =—50pA 449 | 44 4.4 v
Lewal Oultputt 55 549 | 54 54
\oltage
45 [V =V or Vi, 3.86 3.76
lop = =24mA
55 | V=V or Vi, 4.86 476
loy = =24mA4)
VoL | Maximum LOW 45 |lgyr=50pA 0.001 | 0.1 0.1 vV
Level Output 55 0.001 | 0.1 0.1
\oltage
45 [V =V or Vi, 0.36 0.44
g = 24mA
55 |Vin=VLorViy, 0.36 0.44
I = 24mAlY)
b Maximum Input 55 |V,=Vee GND +0.1 +1.0 pA
Leakage Current
lcor | Maximum lccfinput | 55 |V =Veo—2.1V 0.6 15 mA
lop  |Minimum Dynamic | 55 |Vgp= 1.65V Max. 75 mA
opp | Cutput Current® Vonp = 3.85V Min. 75 mA
T Maximum 55 |V =Vecor GND 4.0 40.0 pA
Quiescent Supply
Current
Notes:
4. All outputs loaded; thresholds on input associated with output under test.
5. Maximum test duration 2.0ms, one output loaded at a time.
AC Electrical Characteristics for AC
Ty =+25°C Ta =—40°C to +85°C
Symbol Parameter Vee (V)'® | Min. | Typ. | Max. Min. Max. Units
fraax Maximum Clock 33 90 125 75 MHz
Frequency 5.0 140 | 175 125
ey | Propagation Delay, 3.3 30 | 80 | 13.0 1.5 14.0 ns
CP to Gy 5.0 2.0 6.0 9.0 15 10.0
ey, | Propagation Delay, 33 35 | 85 | 130 2.0 14.5 ns
CP to Gy 5.0 25 6.5 10.0 15 11.0
MNote:

6. Voltage range 3.3 is 3.3V + 0.3V. Voltage range 5.0 is 5.0V = 0.5V




AC Operating Requirements for AC

Ta=+25°C, | Ta=—40°C to +85°C,
C_ = 50pF C_ = 50pF
Symbol Parameter Vee W7 Typ. Guaranteed Minimum Units

tg Setup Time, HIGH or LOW, 33 .5 55 6.0 ns
Dq o CP 5.0 25 4.0 45

t Hold Time, HIGH or LOW, 33 20 0 0 ns
Ds to CP 5.0 1.0 10 10

tg Setup Time, HIGH or LOW, 33 4.0 6.0 75 ns
CEtw CP 5.0 25 4.0 45

t Hold Time, HIGH or LOW, 33 —35 0 0 ns
CE W CP 5.0 20 10 10

ty CP Pulse Width, 33 35 55 6.0 ns
HIGH or LOW 5.0 25 4.0 45

Note:
7. Voltage range 3.3 is 3.0V + 0.3V. Voltage range 5.0 is 5.0V £ 0.5V

AC Electrical Characteristics for ACT

Ta = +25°C, Ta = —40°C to +85°C,
CL =50pF Cp=50pF
Symbol Parameter Vee (V)® | Min. | Typ. | Max. Min. Max. Units

frnax Maximum Clock 5.0 140 | 175 125 MHz
Freguency

ter 1 Propagation Delay, 5.0 3.0 6.5 9.0 25 10.0 ns
CPto Q,

tenL Propagation Delay, 5.0 3.5 7.0 10.0 25 11.0 ns
CPto Qp

Note:
8. Voltage Range 5.0 is 5.0V + 0.5V

AC Operating Requirements for ACT

Ta = +25°C, Ta = —40°C to +85°C,
Cp = 50pF C_ = 50pF
Symbol Parameter Vee (V)@ | Typ. Guaranteed Minimum Units
tg Setup Time, HIGH or LOW, 50 25 45 55 ns
D, to CP
ty Hold Time, HIGH or LOW, 5.0 -1.0 1.0 1.0 ns
D, to CP
tg Setup Time, HIGH or LOW, 5.0 25 4.5 5.5 ns
CEto CP
ty Hold Time, HIGH or LOW, 5.0 =1.0 1.0 1.0 ns
CE to CP
by CP Pulse Width, 5.0 2.0 4.0 4.5 ns
HIGH ar LOW
Note:
9. Voltage Range 5.0 is 5.0V + 0.5V
Capacitance
Symbol Parameter Conditions Typ. Units
Cin Input Capacitance Voo = OPEN 45 pF
Cep Power Dissipation Capacitance Vg = 5.0V 90.0 pF




