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&National Semiconductor

74VHC74 » 74VHCT74

Dual D-Type Flip Flop with Preset and Clear

General Description

The VHC/VHCT74 is an advanced high speed CMOS Dual
D-Flip Flop fabricated with silicon gate CMOS technology. It
achieves the high speed operation similar to equivalent Bi-
polar Schottky TTL while maintaining the CMOS low power
dissipation. The signa! level applied to the D INPUT is trans-
ferred to the @ OUTPUT during the positive going transition
of the CK pulse. CLR and PR are independent of the CK
and are accomplished by setting the appropriate input low.
An input protection circuit ensures that 0V to 7V can be
applied to the input pins without regard to the supply vol-
tage. This device can be used to interface 5V to 3V systems
and two supply systems such as battery backup. This circuit
prevents device destruction due to mismatched supply and
input voltages.

Features
m High noise immunity:
VHC VniH = VNIL = 28% Ve (min)
VHCT Vi = 2.0V, V| = 0.8V
m Power down protection:
VHC inputs only
VHCT inputs and outputs
m Low power dissipation:
Icc = 2 pA (max) at Ty = 25°C
m Balanced propagation delays: tpiH = tpHL i
NOTE: ADD EXTERNAL PULL UP RESISTOR TO ’VHCT
OUTPUTS TO DRIVE CMOS INPUTS

Ordering Code: see sections

Commercial Package Number Package Description
74VHC74M M14A 14-Lead Molded JEDEC SOIC
74VHC745J M14D 14-Lead Molded EIAJ SOIC
74VHC74MSC MSC14 14-Lead Molded EIAJ Type 1 SSOP
74VHC74MTC MTC14 14-Lead Molded JEDEC Type 1 TSSOP
74VHC74N N14A 14-Lead Molded DIP
74VHCT74M M14A 14-Lead Molded JEDEC SOIC

- 74VHCT74SJ M14D 14-Lead Molded EIAJ SOIC
T4VHCT74MTC MTC14 14-Lead Molded JEDEC Type 1 TSSOP
74VHCT74N N14A 14-Lead Molded DIP

Note: Surface mount packages are also available on Tape and Reel. Specify by appending the suffix letter “X" to the ordering code.
EIAJ Type 1 SSOP available on Tape and Reel only, Order MSCX.

L i . .
ogic Symbol Connection Diagram
Pin Assignment for DIP,
IEEE/IEC SSOP, TSSOP and SOIC
PRy S Lo, R — ",
cK, " 2‘ 2 13 % Pin Names Description
— 1721 2
b Dy P 0, K —] 12 D4, D2 Data Inputs
CiR, —R PR‘ 4 1 cf( CKjy, CKa Clock Pulse Inputs
PR, —t 0 1T 0 2 CLR¢,CLR2 | Direct Clear Inputs
Ky — 2 31 Y s PRy PRy, PR2 Direct Preset Inputs
D, — - (;NT; — s % Q4, Q4, Qz, Q2 | Outputs
o, 2 — i
TL/F/115056-1 .
TL/F/11508-2
Inputs Qutputs
CLR PR D CK Q [
L H X X L H Clear
H L X X H L Preset
L L X X H H
H H L 1 L H
H H H u H L
H H X Jx Qn Qn No Change
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Absolute Maximum Ratings (ote 1) , -

Supply Voltage (Vo) ’ —0.5Vto +7.0v Note 1: Absolute maximum ratings are values beyond which

DC Input Voltage (V) —0.5Vto +7.0V the device may be damaged or have its usetul life impaired.
The databook specifications should be met, without excep-

DC Output Voltage (Vour) tion, to' ensure that the system design is reliable over its

: -0. + 0.
VHC . 0.5v 'S Voc + 0 v power supply, temperature, and output/input loading varai-
VHCT 0.5V to 7.0V ) N .
A g bles. National does not recommend operation outside data-
Input Diode Current (l;x) —20mA book specifications.
Output Diode Current (lok) . :
x:gT * gg m: Recommended Operating
- m. npe
DC Output Current (IoyT) - +25mA Sco?erltt'ons
DC Voo/GND Current (Icg) - ' £50 mA Whe Voltage Veo) . 2O0Vi0 5.5V
 Storage Temperature (Tgta) —85°Cto +150°C VHCT v 4.5V to 5.5V
Lead Temperature (T) » i Input Voltage (Vjn) OVio +55V
Sold}enng (10 secpnds) . 260°C Output Voltage (Vout) OV to Voo
*Vout > Vg only if output is in H state. . Operating Temperature (TopR)
74VHC/VHCT —40°Cto +85°C
Input Rise and Fall Time (t,, t)
Vee = 3.3V £0.3V (VHC only) -0 ~ 100 ns/V
Vce = 5.0V £0.5V 0 ~ 20 ns/V

DC Characteristics for 'VHC Family Devices

74VHC 74VHC
Vee Ta = —40°C . . -
Symbol Parameter h = 25° Units Conditions
ym ramete ) Ta =25C to +85°C
Min Typ Max Min Max
ViH High Level Input 2.0 1.50 1.50 v
Voltage 3.0-5.5 | 0.7Vge 0.7 Vee
ViL Low Level Input 2.0 0.50 0.50 v
Voltage 3.0-5.5 0.3 Ve 0.3 Ve
VoH High Level Output 2.0 1.8 2.0 1.9 VIN=VIH | lon = —50 uA
Voltage 3.0 29 3.0 2.9 v or Vi
4.5 4.4 45 4.4
3.0 2.58 2.48 v loH = —4mA
45 3.94 3.80 loh = —8mA
Vor Low Level Output 2.0 0.0 0.1 0.1 VIN = V4 | lop = 50 uA
Voltage 3.0 0.0 0.1 0.1 \ orViL
4.5 0.0 0.1 0.1
3.0 0.36 0.44 v loL = 4 mA
45 0.36 0.44 loL = 8mA
Y] Input Leakage 0-55 ViN = 5.5V or GND
Current +0.1 1.0 | pA
lcc Quiescent Supply 5.5 VIN = Vg or GND
Current 20 20.0 A
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DC Characteristics for 'VHCT Family Devices
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74VHCT 74VHCT
Vee Ta = —40°C ) )
bol P te = 25° Units Conditions
Symbol arameter i Ta = 25°C to +85°C
Min Typ Max Min Max

VIH High Level 45 | 20 2.0 v

Input Voltage 55 20 20
ViL Low Level 4.5 0.8 0.8

Input Voltage v

npu 9 55 0.8 0.8
VoH High Level Output 4.5 3.15 365 3.15 v Vin = ViH loy = —50 pA

Voltage 45 | 25 2.4 OVIL | oy = —8mA
VoL Low Level Output 4.5 0.0 0.1 0.1 v VIN = VH loL = 50 pA

Voltage 45 0.36 0.44 OrViL | 1o = 8mA
N input Leakage Current 0-5.5 +0.1 £1.0 | wA | Vin=55VorGND
lcc Quiescent Supply 55 20 20.0 A Vin = Voo or GND

Current
lceT Maximum Vin = 3.4V

loc/Input 55 135 150 | MA | oher Inputs = Vg of GND
loPD Output Leakage Vout = 5.5V

Current (Power 0.0 +0.5 +5.0 pA

Down State)
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AC Electrical Characteristics for ’"VHC: see section 2 for Waveforms .
74VHC 74VHC
Symbol Parameter ‘:“;;’ Ta = 25°C T‘t‘;r;;‘:c Units | Conditions ';ig:
Min Typ Max Min Max
fmax Maximum Clock 3303 80O 125 70 CL = 15pF
Frequency . 50 75 45 . MHz CL = 50pF
60+05 [ 1830 170 110 MHz CL = 15pF
90 115 75 C = 50pF
tPLH, "Propagation Delay 33103 6.7 11.9 1.0 .14.0 CL=15pF | 2-5,6
tPHL Time (CK-Q, Q) 92 154 1.0 175 " [ = s0pF | 256
5.0+ 05 46 7.3 1.0 8.5 ns C_L=15pF 25,6
6.1 9.3 1.0 10.5 CL=50pF | 256
tpLH, Propagation Delay Time | 3.3 + 0.3 7.6 123 1.0 14.5 CL = 15pF 2-5,6
teHL (CLR, PR-Q, Q) 101 158 1.0 18.0 ne C_=50pF | 25,6
50+ 05 - 4.8 7.7 1.0 9.0 ns CL=15pF 2-5,6
6.3 9.7 1.0 . 11.0 CL = 50pF 2-5,6
CiN Input Capacitance 4 10 10 pF Vce = Open
Cpp Power'Dissipation 25 pE (Note 1)
Capacitance
Note 1: Cpp is defined as the value of the internal ivalent capaci which is cal d from the operating current cor ption without load. Average
operating current can be obtained from the equation: igg (opr.) = Crp * Voc * fin + lgc/2 (per F/F).
AC Operating Requirements for 'VHC: sce section 2 for Waveforms
74VHC 74VHC .
Symbol Parameter *Y‘gc Ta = 25°C T:\of+;54u°(;c . Units | Conditions ::3
Typ Guaranteed Minimum
tw) Minimum Pulse Width (CK) 3.3 6.0 .7.0 ns 2.6
twiH) : ) 5.0 5.0 5.0
twn Minimum Pulse Width 3.3 6.0 7.0 ns 06
(CLR, PR) 5.0 5.0 5.0
ts Minimum Setup Time 23 :8 ;g ns 2.9
ty Minimum Hold Time 3.3 0.5 0.5 ns 2.9
5.0 0.5 0.5
trem zvlcl%l:n%%)Removal Time gg :g gg ns 2.6, 9
*Vgg is 3.3 £0.3V or 5.0 £0.5v
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AC Electrical Characteristics for 'WVHCT: see Section 2 for Waveforms

74VHCT 74VHCT
Symbol Parameter ':/‘;:)c Ta = 25°C T':°=+;;°c°c Units | Conditions ::
Min Typ Max Min Max

fmax Maximum Clock 5.0 | 100 160 80 MHz CL=15pF

Frequency 50 | 80. 140 65 CL = 50 pF
tpLH, Propagation Delay 5.0 5.8 7.8 1.0 9.0 C_L=15pF | 25,6
tPHL Time (CK-Q, Q) 5.0 6.3 8.8 1.0 10.0 " [ =s0pF | 2566
tpLH, Propagation Delay Time 5.0 7.6 104 1.0 12.0 Cy = 156pF 2-5,6
teHL (CR,PR-Q.Q) 5.0 .81 114 1.0 13.0 " e —s0pF | 25,86
CiN Input Capacitance 4 10 10 pF Vce = Open
Cpp Power‘Dissipatipn 24 . pF {Note 1)

Capacitance

*Vpg is 5.0 £0.5V
Note 1:Cpp is defined as the value of intarnal equivalent capacitance which is calculcated from the operating current consumption without load. Average operating
current can be obtained by the equation: igc (opr} = Cpp X Voo X fin + lcc/2 (per flip-flop).

AC Operating Requirements for "VHCT: see Section 2 for Waveforms
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74VHCT 74VHCT
Vee Ta = —40°C Fig.
b 1{ = 2§° it
Symbol Parameter ™ Ta = 25°C to +85°C Units Conditions No.
'i'yp Guaranteed Minimum
- N T

tw Minimum Pulse Width 50+ 05 ‘ 5.0 ns 26
twi(H) (CK) .
twin) Minimum Pulse Width | 5.0 £ 0.5 '

(IR, PR) 5.0 5.0 ns 2-6
ts Minimum Setup Time 50+ 0.5 5.0 5.0 ns 2-9
tH Minimum Hold Time 5.0 £ 0.5 0 0 ns 2-9
trem Minimum Removal 50+ 05

Time (CLR, PR) 3.5 3.5 ns 2-6,9
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