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54VHC/74VHC74 ¢ 54VHCT/74VHCT74
Dual D-Type Flip Flop with Preset and Clear

General Description

The VHC/VHCT74 is an advanced high speed CMOS Dua!
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 signal level applied to the D INPUT is trans-
ferred to the Q 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.

NOTE:

Features
B High speed:
VHC fpmax = 170 MHz (typ) at Voo = 5V
VHCT fpax = 160 MHz (typ) at Voo = 5V
B High noise immunity:

VHC VNH = VNIL = 28% Ve (min)
VHCT Vi = 2.0V, V| = 0.8V

Operating voltage:

VHC Vg (opr) = 2V ~ 55V

VHCT V¢ (opr) = 4.5V-55V

Power down protection:

VHG inputs only

VHCT inputs and outputs

Low noise:

VHC Vpip = 0.3V (typ)

VHCT VoLp = 2V (typ)

Low power dissipation:

Icc = 2 pA (max) at T4 = 25°C
Balanced propagation delays: tp 4 = tpHL
Pin and function compatible with 74HC/HCT74

ADD EXTERNAL PULL UP RESISTOR TO 'VHCT QUTPUTS TO DRIVE CMOS INPUTS

MILITARY SPECIFICATIONS ARE PRELIMINARY

Logic Symbol Connection Diagrams
Pin Assignment for
SSOP, TSSOP and SOIC
IEEE/IEC Pin Assignment for LCC
7, s L. qQ N TR NG oK,
e — ! o, EDEBE
o =10 5, 2 o,
CLR, —B R lCKZ [R5 0y
PR, ~bd . iﬁz GND [0 - - [Z] CtR,
Ky — z -, Ne [ ..‘FNN%’ _O‘:: One
b 3, —10, [ ¥ K Vee
CLr, —b Q, 13 CiR,
TL/F/11505-1 TL/F/11505-2
=
PRy NC CKy NC Dy
Truth Table TL/F/11505-3
Inputs Outputs
Pin Names Description ! P! p ' Function
Dy, D2 Data inputs CLR PR D CK Q Q
CK4, CKp Clock Pulse inputs L H X X L H Clear
CLR,, CLR; Direct Clear Inputs H L X X H L Preset
PRy, PR, Direct Preset Inputs h !I:I )L( 1).(f ': :
Q4,Q4, Q2 Q2 | Output
1. Q1. Gz, G | Outputs H H H u H L
H H X xS Q, Qn No Change
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Absolute Maximum Ratings (ote 1)
If Military/Aerospace specified devices are required, Note 1: Absolute maximum ratings are values beyond which
please contact the National Semiconductor Sales the device may be damaged or have its useful life impaired.
Office/Distributors for availability and specifications. The databook specifications should be met, without excep-
Supply Voltage (V) —05Vto +7.0V tion, to ens;lret that thf systeg det:/:g;'l/ .is r?/;'ablds' over it_s
_ power supply, temperature, and output/input loading varai-
DClinput Voltage (Vin) 0.5Vto +7.0V bles. National does not recommend operation outside dala-
DC Output Voltage (Vour) book specifications.

VHC —0.5Vto Vg + 0.5V
I V:‘ET'd cunent B ‘;’07-": Recommended Operating
nput Diode Curren —20m sat

putUioc () Conditions
Output Diode Current (Iok)

VHC +20 mA Supply Voltage (Vco)

VHCT JomA 45Viossv
DC Qutput Current (loyT) +25mA Inout Vol 0\'“ ti S.SV
DC Voo/ GND Current (ico) +50 mA c’)“’:‘ t‘\’/ Ttge Vind oi’“ y
Storage Temperature (TsTg) —65°Cto +150°C O:ep:t'no :ege;\;oal:ﬂe (Topr) 0 Yoo

rating Temperature (Topr
"egdlge'.“pe(;aé“'e (T% ) 300°C 54VHC/VHGCT ~55°C o +125°C
oldering (18 seconds 74VHC/VHCT —40°Cto +85°C
*Vout > Ve only if output is in H state. Input Rise and Fall Time (t,, t;)
Vgg = 3.3V £0.3V (VHC only) 0 ~ 100 ns/V
Voo = 5.0V £0.5V 0 ~ 20 ns/V
DC Characteristics for 'VHC Family Devices
74VHC 54VHC 74VHC
Veo Ta = —55°C Ta = —40°C .
Symbol | Parameter = Units Conditions
4 ) Ta =25C to +125°C 1o +85°C
Min Typ Max Min Max Min Max
Vi :'r‘]'g:tLe"e' 20 | 150 1.50 1.50 v
Voltage 3.0-55|0.7Veo 0.7 Vco 0.7Vee
Vi :‘n‘;"l"tLe"e' 20 0.50 0.50 050 |
Voage | 30-55 0.3 Voo 0.3 Ve 0.3 Vee
VoH HighLevel | 2.0 19 20 1.9 1.9 VIN=ViH|lon = —50 pA
Output 3.0 29 30 29 29 v or Vi
Voltage 45 44 45 4.4 4.4
3.0 2.58 2.40 2.48 v loH = —4mA
45 3.94 3.70 3.80 loH = —8mA
VoL Lowlevel | 2.0 00 01 01 0.1 VIN = Vi | loL = 50 pA
Output 3.0 0.0 01 0.1 0.1 v orv)
Voltage 45 00 01 0.1 0.1
3.0 0.36 0.50 0.44 v loL = 4mA
45 0.36 0.50 0.44 loL = 8 mA
Iin Input 0-5.5 Vin = 5.5V or GND
Leakage +0.1 +1.0 +1.0 | pA
Current
lcc Quiescent 55 ViN = Voo or GND
Supply 2.0 80.0 20.0 HA
Current
2
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DC Characteristics for 'VHC Family Devices
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74VHC 54VHC 74VHC
Vee Ta= —55°C | Tp= —40°C . .
Symbol Parameter = Units Conditions
4 v Ta = 25C to +125°C to +85°C
Typ Limits Limits Limits
VoLp Quiet Qutput Maximum 5.0 03 0.8 y CL = 50pF
Dynamic VoL
VoLv Quiet Qutput Minimum 5.0 03 08 v Cy = 50 pF
Dynamic Vo
*ViHD Minimum High Level Cy = 50 pF
Dynamic Input Voltage 50 35 v
*ViLo Maximum Low Level 5.0 15 v CL = 50 pF
Dynamic input Voltage ’ ’
*Parameter guaranteed by design.
DC Characteristics for 'VHCT Family Devices
74VHCT S54VHCT 74VHCT
Vee Ta= —55°C | Tp = —40°C
Symbol Parameter = 25° Units Conditions
Y v | Ta=%C to +125°C | to +85°C
Min Typ Max | Min Max | Min Max
VIH High Level 45 | 20 2.0 v
Input Voitage 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 45 |3.15 3.65 3.15 v Vin = VIH loq = —50 pA
Voltage 45 | 25 2.4 Vit 1y = —8mA
VoL Low Level Output 4.5 00 01 0.1 v VIN = Vin loL = 50 pA
Voltage 45 0.36 0.44 TVIL[ 1o = BmA
N Input Leakage Current | 0-5.5 +0.1 +1.0 [ pA [Viy = 5.5VorGND
lec Quiescent Supply 55 20 200 LA VIN = Vg or GND
Current
lcoT Maximum Vin = 3.4V
lcg/ Input 55 185 150 | mA Other Inputs = Vg or GND
lorD Output Leakage Vout = 5.5V
Current (Power 0.0 +0.5 +50 | pA
Down State)
3




DC Characteristics for 'VHCT Family Devices

74VHCT 54VHCT 74VHCT
Symbol Parameter ‘:3;: Ta = 25°C th i 1_:;?;0 T’;\:_'__B;zc Units | Conditions
Typ Limits Limits Limits
*Voup Quist Qutput Maximum v CL = 50pF
Dynamic VoL
*VoLv Quiet Qutput Minimum v CL = 50 pF
Dynamic Vo
*ViHD Minimum High Level 20 v CL = 50 pF
Dynamic Input Voltage
*ViLo Maximum Low Level 08 v CL = 50pF
Dynamic Input Voltage
*Parameter guaranteed by design.
AC Electrical Characteristics for 'VHC
74VHC 54VHC 74VHC
Symbol Parameter ‘(’s;: Ta = 25°C T‘: j_ 1_225;0 T:°=+;54°°coc Units | Conditions
Min Typ Max | Min Max Min Max
fmax Maximum Clock 33+03]| 80 125 70 MHz CL = 15pF
Frequency 50 75 45 CL = 50 pF
50+ 051|130 170 110 MHz CL = 15pF
90 115 75 CL = 50 pF
teLH. Propagation Delay 33 +03 67 119 1.0 140 CL = 15pF
il | Time (CK-Q. Q) 9.2 154 10 175 | [o = s0pF
50+ 05 4.6 7.3 1.0 8.5 CL=15pF
6.1 9.3 1.0 10.5 " CL = 50pF
tPLH: Propagation Delay Time | 3.3 + 0.3 76 123 1.0 145 Cy = 15pF
tPHL (CLR,PR-Q, Q) 101 158 1.0 18.0 " C, = 50pF
50 £ 05 4.8 7.7 1.0 9.0 CL = 15pF
6.3 9.7 1.0 11.0 " CL = 50 pF
CiN Input Capacitance 4 10 10 pF | Vec = Open
Cpp ZZ::;itl)an::fatvon 925 oF (Note 1)

Note 1: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load. Average
operating current can be obtained from the equation: Igg {opr.) = Cpp * Voo * fin + loc/2 (per F/F).

B L501126 0070156 433 N




AC Operating Requirements for 'VHC

Capacitance

74VHC 54VHC 74VHC
Symbol Parameter 'ch)c T = 25°C T::’ i 1_2555;0 T‘t\o=+;54°(:c Units | Conditions
Typ Guaranteed Minimum
twn Minimum Pulse Width (CK) 3.3 6.0 7.0 ns
tw(H) 5.0 5.0 5.0
twin) Minimum Pulse Width 3.3 6.0 7.0
(CLR, PR) 50 50 5.0 ns
ts Minimum Setup Time 3.3 6.0 7.0 ns
5.0 5.0 5.0
e Minimum Hold Time 3.3 05 0.5 s
5.0 0.5 0.5
trem Minimum Removal Time 3.3 5.0 5.0
(CLR, PR) 5.0 30 3.0 ns
*Vgc is 3.3 £0.3V or 5.0 +0.5V
AC Electrical Characteristics for 'VHCT
74VHCT 54VHCT 74VHCT
Symbol Parameter ‘y‘f)c T = 25°C Tt:; i 1_;::_.5;(: T:°=+;;°c°c Units | Conditions
Min Typ Max Min Max Min Max
fmAX Maximum Clock 50 100 160 80 MHz CL=15pF
Frequency 50 | 80 140 65 CL = 50pF
tpLH, Propagation Delay 5.0 58 7.8 1.0 9.0 C_ = 15pF
L | Time (CK-Q, Q) 5.0 63 88 0 100 | [ =sopF
tPLH, Propagation Delay Time | 5.0 76 104 1.0 12.0 C_ = 15pF
e | CIRPRQ.Q) 5.0 81 114 0 10 | [oL=soeF
Cin Input Capacitance 4 10 10 pF | Voo = Open
Cpp Power Dissipation 24 oF (Note 1)

Vg is 5.0 0.5V

Note 1: Cpp is defined as the value of internal equivalent capacitance which is calculcated from the operating current consumption without load. Average operating
current can be obtained by the equation: Igg (opr) = Cpp X Veg X fin + lgc/2 (per flip-flop).
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AC Operating Requirements for 'VHCT

74VHCT 54VHCT 74VHCT
Vee Ta= —55C | Tp= —40°C
bol P ete = 25° Units Conditions
Symbol arameter ™ Ta=25C to +125°C | to +85°C
Typ Guaranteed Minimum

tw Minimum Pulse Width 50+ 05 5.0 ns
twiH) (CK)
twin Minimum Pulse Width 5005

(CIR, PR) 5.0 5.0 ns
ts Minimum Setup Time 50+ 0.5 5.0 5.0 ns
tH Minimum Hold Time 5005 0 0 ns
trom Minimum Removal 50 + 05

Time (CLR., PR) 35 3.5 ns

Ordering Information

The device number is used to form part of a simplified purchasing code, where the package type and temperature range are

defined as follows:

74VHC 74
Temperature Range Family
74 VHC = Commercial VHC
54 VHC = Military VHC
74 VHCT = Commercial TTL-Compatible VHC
54 VHCT = Military TTL-Compatible VHC

Device Type

A

1

Package Code
M = Small Outline JEDEC SOIC
SJ = Small Outline EIAJ SOIC
MSC = Shrink Small Outline EIAJ SSOP Type 1
MTC = Thin Shrink Small Outline EIAJ TSSOP Type 1
J/883 = Ceramic DIP
W/883 = Ceramic Flatpak
E/883 = Leadless Ceramic Chip Carrier

X
L Special Variations
“X'" = Tape and Reel

“” = Rail/Tube
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Physical Dimensions inches (milimeters)
0.200 +D.005
(5.080+0.127)
TYR
o 0.015£0.010
R ¥ ““’} 7 +0.254)
0.350+0.008 0.015 \ |
. -
B.80%0.203 TR 1 1] " w S007-0.001
Wil e BN | e
N - 0.022-0.028
— (0.559-0.711
0.077-0.093 _f lzm n = VT“ e )
{1.959—-2.362) e S
4 0.045 - 0.055 T
Z {1.143-1.397}
DETAIL A YR 0.067 -0.083 _
(1.702-2.108) *l - t%
Top View Side View e TYP
450 x 0.04020.010
11.616 +0.254)
3IPLLS
Bottom View
0.015
—lg::';g {0.387)
MIN TYP MAX TYP
0.022 T
‘njsg)—b | M
MAX TYP (0.152)
MIN TYP
Detail A
E204 (REV D1
20-Lead Ceramic Leadless Chip Carrier, Type C (L)
Order Number 54VHC74E/883 or 54VHCT74E/883
NS Package Number E20A
0.785
(19.939)
MAX
0025 [al sl [i2] [ [io] [a] [6]
(0.635)
RAD 0220-0.310
{5.588-7.874)
Ll [zf[af [a Is] [ 2]
1.290-0.320 0.005 e 0200
{7.366-8.128) W#IZ‘) GLASS  0.060 :0.005 {5.080)
SEALANT  {1624+0.127) MAX 9.020-0.050
2180 i} M | = {0.508—1.524)
@ 572) ﬂ H ] 1
95° +5° B°4° TYP \ )
10° MAX 0.008-0.012
|l b30-0410 {0.203-0.305) 0.018 0,003
(ma 141) 0098 L A m)’”‘ 0125-0.200
(2.489) (3.175-5.080)
MAX BOTH ENDS 0.100 :0.010 0.150
(2.540 +0.254) @
MIN 144 (REV G)
14-Lead Ceramic Dual-In-Line Package (D)
Order Number 54VHC74J/883 or 54VHCT74.J/883
NS Package Number J14A
7
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Physical Dimensions inches (millimeters) (Continued)

0.335-0.304
| 8.509-8.738) |

1“4 13 12 1 10 ¢ 8'

AAAAAA

0.228-0.244 e
(5 791 -6 188) .
4 TYP
! L /
P
LEAD ND. ¥ .
IDENT * U U U U U U
1 2 3 4 ] 7
0.010 yay
10.250)
0.150 —0.157
{3.610-3.989)
0.010-0.020 . _0.053-0.089.
{0.254~0.508) =4 ™ (1.386-1.753)
° MAXTYP 0.004—0.010
ALL LEADS - {0.102-0.254)
L, ' sone — = ".‘—...-...'
PLANE 1 } ¥
0.008--0.010 T LY u osn l e 00140
0.008--0.010 0.014-0.020
{0.203-0.259) 0.016-0.050 356 - ~ s
TYP ALL LEADS 0.004 061270
0102 TYP ALL LEADS _(o 03
ALL LEAD TIPS MY4A (HEV H)

14-Lead Small Outline Integrated Circuit—JEDEC (M)
Order Number 74VHC74M, 74VHC74MX, 74VHCT74M or 74VHCT74MX
NS Package Number M14A

0.394 - 0.402
(10.01 - 10.21)

14 13 12 11 10 3 8

BHAAAAR

———
. 0.295-0.318 0.205-0.213
v 2 - TAR-8.105 {5207 -5.410)
‘\O )A
0.018-0.03t 1 2 4 5 &8 7
10406 - 0.787)
DETAILF
00 0.067 - 0.083
0,006 - 0.010 ) {1.762-2.08)
W.162-0.254)
\ N I \
j L T [ SEATING PLANE
e 0080
> iz e k¥ 0.000 - 0.010
0.014-0.020 0.00-0254
SEE DETAIL F 0
MI4D (REV A)

14-Lead Small Outline Package - EIAJ (SJ)

Order Number 74VHC748J, 74VHC745JX, 74VHCT74SJ or 74VHCT74SJX

NS Package Number M14D
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Physical Dimensions inches (milimeters) (Continued)

5.0£0.2

T0LLLL

44202

O l
TTTTTT]

5.5 MAX 6.440.3
4 0.15%3%
1.2£0.2 = THET ro.uo:g;gg TP —1

T 1 ’ *——l L——uszo.zom

11
0.55 TYP —»|
[0:65 TYP IL, —~||%—0.2210.10 TYP
[olo. 3@ [c[AB[E O] wsets Vs

14-Lead Plastic EIAJ SSOP Type 1 (MSC)
Order Number 74VHC74MSCX or 74VHCT74MSCX
NS Package Number MSC14

4

I

le—— 5.0 ¢t 0.1 —» i
e J
14 8 0.42 TYP
L Sl
l LAND PATTERN RECOMMENDATION

1 P

[=0.2]cTB]4] TYPICAL

ALL LEAD TIPS /_SEE DETAIL D
VAR

(0.90) , N
BENE [ A S U
ALL LEAD TIPS i f [ I i i

1.1 MAX TYP | 59 %

N /

= - T
- 0.10 + 0.05 TYP 0.08-0.20 TYP

0.19 - 0.30 TYP

l$10.13®|A|a@|c©J

MTC14 (REY B)

14-Lead Plastic EIAJ TSSOP Type 1 (MTC)
Order Number 74VHC74MTC, 74VHC74MTCX, 74VHCT74MTC or 7AVHCT74MTCX
NS Package Number MTC14
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54VHC/74VHC74 * 54VHCT/74VHCT74 Dual D-Type Flip Flop with Preset and Clear

Physical Dimensions inches (milimeters) (Continued) Lit. # 118050-002
0.080
- - 0.050 |——0.385 MAX —
0.045__1 0.050 4 0.005 —>] [ 0.005 MIN TYP
0.026 TYP
TYP 1
| E 8 T
! ! 0.370
0 0.250
s
M 0.280 MAX ) 0.260
a GLASS 0.235
l ‘ 0.012
LA —F 0.008
j DETAIL A
DETAIL A 0.370
0.250
PIN #1
IDENT 7
0.006 0.019
0.004 0015 1'P e b~ 0.045 MAX w148 (REY J)

TYp

TYP

14-Lead Cerpack (F)
Order Number 54VHC74W/883 or 54VHCT74W/883
NS Package Number W14B

LIFE SUPPORT POLICY

NATIONAL'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 NATIONAL

SEMICONDUCTOR CORPORATION. As used heresin:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

National National National National National Semiconduciores National Semiconductor
Corporation GmbH Japan Ltd. Hong Kong Ltd. Do Brazit Ltda (Australia) Pty, Ltd.
2900 i Drive i 10 Chemical 13th Floor, Straight Block Rue Deputado Lacorda Franco 16 Business Park Dr.
P.O. Box 58080 D-82256 Furstenfeldbruck  Engineering Center Ocean Centre, 5 Canton Rd. 120-3A Notting Hill, VIC 3168
Santa Clara, CA 95052-8090  Germeany Bidg. 7F Tsimshatsui, Kowloon Sao Paulo-SP Australia
Tel: 1(800) 272-9959 Tel: (0-81-41) 103-0 1-7-1, Nakase, Mihama-Ku Hong Kong Brazil 05418-000 Tel: (3) 558-9999
TWX: (910) 339-9240 Telax: 5276849 Chiba-City, Tal. (@52) 737-1600 Tel: (55-11) 212-5066 Fax: (3) 558-9998
Fax: (0-81-41) 10-35-08 Ciba Prefecture 261 Telex: 51292 NSHKL Telex: 391-1131531 NSBR BR
Tek: (043} 299-2300 Fax; (852) 736-9360 Fax: (55-11) 212-1181
Fax: (043) 299-2500
National does nol assume any responsibility for use of any circuitry described, na circuil patent licenses are implied and National reserves the right at any time without not 4 3 9 3 9
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