ﬂNational Semiconductor

74VHC574 ¢ 74VHCT574

Octal D-Type Flip-Flop with TRI-STATE® Outputs

General Description

The VHC574/VHCTS74 is an advanced high speed CMOS
octal flip-flop with TRI-STATE output fabricated with silicon
gate CMOS technology. It achieves the high speed opera-
tion similar to equivalent Bipolar Schottky TTL while main-
taining the CMOS low power dissipation. This 8-bit D-type
flip-flop is controlled by a clock input (CP) and an output
enable input (OE). When the OE input is high, the eight
outputs are in a high impedance state.

An input protection circuit ensures that O0V-7V can be ap-
plied to the input pins without regard ta the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
input voltages.

Features
m High Noise Immunity:
VHC: VNik = VNiL = 28% Vg (Min)
VHCT: V| = 2.0V, V| = 0.8V
B Power Down Protection:
VHC: Inputs Only
VHCT: inputs and Outputs
m Low Noise: o
VHG: Voip = 0.6V (typ)
VHCT: VoLp = 0.8V (typ)
B Low Power Dissipation:
lcc = 4 pA (Max) @ Ty = 25°C
W Balanced Propagation Delays: tpLy = tppy,
B Pin and Function Compatible with 74HC/HCT574
Note: "VHCT specifications are Preliminary.

Ordering Code: ses sections

Commercial Package Number Package Description
74VHC574M M20B 20-Lead Molded JEDEC SOIC
74VHCT574M M20B 20-Lead Molded JEDEC SOIC
74VHC574SJ M20D 20-Lead Molded EIAJ SOIC
74VHCT574SJ M20D 20-Lead Molded EIAJ SOIC
74VHC574MSC MSC20 20-Lead Molded EIAJ Type 1 SSOP
74VHC574MTC MTC20 20-Lead Molded JEDEC Type 1 TSSOP
74VHCT574MTC MTC20 20-Lead Molded JEDEC Type 1 TSSOP
74VHC574N N20A 20-Lead Molded DIP
74VHCT574N N20A 20-Lead Molded DIP

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

Logic Symbol Connection Diagram
Pin Assignment for
IEEE/IEC DIP, SSOP, TSSOP and SOIC
OF B N w4~ Lk Ve Pin Names Description
[ ct
0g =42 1910, Dg-D7 Data Inputs
0p—fi0 Vv O D =~13 18—0 CP Clock Pulse Input
Dy = 0 0, ~{+4 17}=0, OE TRI-STATE Output
D, — —0, D35 16f=0; Enable input
Dy — —o; D, —{6 15f=0, 0p-07 TRI-STATE Outputs
D, — 0, 55 —7 1410
b5 = % S L 1310
Ds — — 05 5 —° 12=0
D, — o, GND =410 11f—cp

TL/F/11665-1

TL/F/11565-2
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Functional Description Function Table
The VHC/VHCT574 consists of eight edge-triggered flip-
flops with individual D-type inputs and TRI-STATE true out- Inputs Outputs
puts. The buffered clock and buffered Output Enable are Dn CP OE On
common to all flip-flops. The eight flip-flops will store the H - L H
state of their individual D inputs that meet the setup and
hold time requirements on the LOW-to-HIGH Clock (CP) L . L L
transition. With the Output Enable (OE) LOW, the contents X X H Z
of the eight fiip-flops are available at the outputs. When the H = HIGH Voltage Level
OF is HIGH, the outputs go to the high impedance state. L = LOW Voltage Level
Operation of the OE input does not affect the state of the X = immateriat
flip-flops. Z = High Impedance
. /= LOW-to-HIGH Transition
Logic Diagram
Do o - Dy D 04 Ds’ Dg Dy
i P S I S S N S P S P S P
c c D c D c D c D c 0 L] c D
Q Q Q Q Q Q Q Q
o ‘ODﬁ ] ] - - = - .
% % ) 03 04 05 0 L)

TL/F/11665-3

Please note that this diagram is provided only for the understanding ot logic operations and should not be used to estimate propagation delays.

4-154

B L501122 D0O&37ud 4T3 A

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



Absolute Maximum Ratings (ot 1)

Supply Voltage (Vo) —0.5Vto +7.0v Note 1. Absolute Maximum Ratings are values beyond
DC Input Voitage (Vj) —0.5Vto +7.0V which the device may be damaged or have its useful life
DC Output Voltage (VouT) Impaired. The databook specifications should be met, with-
VHC g¢ (Vour — 05V 0 Ve: + 0.5V out exception, to ensure that the system design is reliable
VHCT* R 0 5&% + 7' ov over its power supply, temperature, and oulput/input load-
| ) ) ing variables. National does not recommend operation out-
input Diode Current (i) —20mA side databook specifications.
Output Diode Current
x:g% » t gg mﬁ Recommended Operating
—20m =oe
DG Output Current (IgyT) +25 mA SCOTI?/IEIOI‘I?
DG Vee/GND Current (Igg) £75mA he ' otage Veo) 20V1o +5.5v
Storage Temperature (Tg1g) —65°Cto +150°C VHCT 45Vto +5.5V
Lead Temperature (T) o Input Voltage (Vi) OVto +5.5V
(Soldering, 10 seconds) 260°C Output Voltage (Vour) OV to Vg

"Vour > Vgg only if output is in H or Z state. "
Operating Temperature (Topr)

VHC/VHCT
Input Rise and Fall Time (t,, t)

—40°Cto +85°C

Veog = 8.3V £0.3V (VHC eonly) 0 ~ 100 ns/V
Vgoo = 5.0V £0.5V 0 ~ 20 ns/V
DC Characteristics for 'VHC Family Devices: sce section 2 for Waveforms
74VHC
Vce Ta = —40°C o
| P. ete = 25° i nditiol
Symbol arameter ) Ta = 25°C to +85°C Units Conditions
Min Typ Max Min Max
ViH High Level 20 1.50 1.50 v
Input Voltage 3.0-5.5| 0.7 Vo 0.7 Vee
ViL Low Level 2.0 0.50 0.50 v
Input Voltage 3.0-55 0.3 Ve 0.3 Ve
VOoH High Level 2.0 1.9 2.0 1.9 VIN = ViHorVi_ | lop = —50 LA
Output Voltage 3.0 2.9 3.0 2.9 \
4.5 4.4 45 4.4
3.0 2.58 2.48 v IoH = —4mA
45 3.94 3.80 loH = —8 mA
VoL Low Level 2.0 0.0 0.1 0.1 VIN = VigorVy_ | lor = 50 uA
Output Voltage 3.0 0.0 0.1 0.1 v
4.5 0.0 0.1 0.1
3.0 0.36 0.44 v loL = 4mA
45 0.36 0.44 loL = 8 mA
loz TRI-STATE Output 5.5 4 + VIN = Vigor Vv,
+0. X A
Off-State Current 0.2 251 A it = Vog or GND
hn Input Leakage 0-5.5 +0.1 1.0 WA ViN = 5.5V or GND
Current
lcc Quiescent Supply 5.5 40 40.0 HA ViN = Vg or GND
Current
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DC Characteristics for’VHC Family Devices : see Section 2 for Waveforms (Continued)
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74VHC
Symbol Parameter ‘:s;: Ta = 25°C Units Conditions ::g
Typ Limits
**VoLp Quiet Output Maximum Dynamic VoL 5.0 1.0 1.2 Vv CL = 50 pF 2-11,12
**VoLv Quiet Output Minimum Dynamic VoL 5.0 —0.8 -1.0 A Cy = 50 pF 2-11,12
**ViHD Minimum High Level Dynamic Input Voltage 5.0 3.5 \ C_ = 50 pF 2-11,12
**ViLD Maximum Low Level Dynamic Input Voltage 5.0 1.5 \ C_ = 50pF 2-11,12
**Parameter guaranteed by design.
DC Characteristics for 'VHCT Family Devices (Preliminary)
74VHCT
Vee Ta = —40°C "
Symbol Parameter = 25° Unit Conditi
ymbol ra ™ Ta = 25°C to + 85°C its ] ons
Min Typ Max Min Max
Vi High Level 45 | 20 2.0 v
Input Voltage 55 2.0 20
ViL Low Level 4.5 0.8 0.8 v
Input Voltage 5.5 0.8 0.8
VoH High Level 45 3.15 3.65 3.15 A Vin = Vjgor Vi | lon = —50 MA
QOutput Voltage 25 24 v loy = —8 pA
VoL Low Level 4.5 0.0 0.1 0.1 v VIN = VigorViL | loL = 50 pA
Output Voltage 0.36 0.44 v loL = 8 pA
loz TRI-STATE Output 5.5 + Vin = Vi or Vi
+
Off-State Current £0.25 25 pA VouT = Vcc or GND
| Input Leak -5. = 5.
IN cr;\S:en;aa age 0-5.5 +0.4 £1.0 A ViN = 5.5V or GND
I Suppl 5 =
lcc g;x:esﬁfnt upply 5 40 40.0 A ViN = Vo or GND
lccT Maximum Igc/Input 5.5 Vin = 3.4V
. 1.
135 50 | MA | Gther Input = Vi or GND
loPD Output Leakage Current | 0.0 4 Vout = 5.5V
(Power Down State) 0.5 +8.0 RA
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DC Characteristics for 'VHCT (Preliminary): see Section 2 for Waveforms (Continued)

74VHCT
Symbol Parameter ‘(’3;; Ta = 25°C Units | Conditions ::2
Typ Limits
**VoLp Quiet Output Maximum Dynamic Vg, 5.0 1.2 1.5 \ CL = 50pF 2-11,12
**Vourv Quiet Output Minimum Dynamic Vg 5.0 -1.0 -1.3 \ CL = 50pF 2-11,12
**ViiD Minimum High Level Dynamic Input Voltage 5.0 2.0 1 C_ = 50pF 2-11,12
**ViLo Maximum Low Level Dynamic Input Voltage 5.0 0.8 \' C_ = 50pF 2-11,12

**Parameter guaranteed by design.

AC Electrical Characteristics for 'VHC Family Devices: see section 2 for Waveforms

74VHC
Symbol | Parameter ‘:‘cl;’ Ta = 25°C T%i;;‘g" Units Conditions ::g_'
Min Typ Max | Min Max
tpLH Propagation Delay | 3.3 £0.3 85 132 1.0 155 CL=15pF | 2:5,6
terL Time (GP to Op) 110 167 | 1.0 19.0 ne CL=50pF | 25,6
50 £0.5 5.6 8.6 1.0 10.0 CL.=15pF | 25,6
71 106 | 1.0 12,0 ne CL=50pF | 2.5,6
tpz1L TRI-STATE Output | 3.3 +0.3 82 128 10 15.0 RL=1k | C_ = 15pF | 27,8
tpzH Enable Time 107 163 1.0 18.5 ne CL=50pF | 27,8
50 +0.5 5.9 8.0 1.0 10.5 C_=15pF | 2-7,8
7.4 11.0 1.0 12.5 ne C_=50pF | 2-7,8
tpLz TRI-STATE Output | 3.3 +0.3 11.0 15.0 1.0 17.0 RL=1kQ | C_=50pF | 2-7,8
tpHz Disable Time 5.0 £0.5 71 104 ] 10 1.5 " CL=50pF | 27,8
tosti | Outputto 3.3 £0.3 15 15 (Note1) | c_=50pF
tosHL | Output Skew 50 0.5 1.0 1.0 ne CL = 50 pF
fMax Maximum Clock | 3303 | 80 125 65 CL=15pF
Frequency 50 75 45 CL = 50pF
MHz
5.0 +05 | 130 180 110 CL=15pF
85 115 75 CL = 50 pF
CiN Input ) 4 10 10 pF Veg = Open
Capacitance
Cout OutputA 6 oF Voo = 5.0V
Capacitance
Gpp Power'Dissipation 28 pF (Note 2)
Capacitance
Note 1: Parameter guaranteed by design. tosiH = ItpLH max — teLH minli tosHL = MpHL max — tPHL minl

Note 2: Cpp is defined as the value of the intemal equivalent capacitance which is calculated from the of
operating currant can be obtained by the equation: leg (opr) = Cpp * Voo

be calculated by the equation: Cpp (total) = 20 + 8n.

perating current consumption without load. Average

*fin + lcc/8 (per F/F). The total Cpp when n pes. of the Octal D Flip-Flop operates can
CC:

BB b650L1l22 0083751 395 WA
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574

AC Operating Requirements for 'VHC: sce section 2 for Waveforms

74VHC
Vee Ta = 25°C Ta = —40°C . - Fig.
P Units | Conditions
Symbol arameter ™) to +85°C i io| No.
Min Typ Max Min Max
tw(H) Minimum Pulse Width (CP) 3.3 £03 5.0 5.0 ns 2.5
twin 50105 | 5.0 5.0
ts Minimum Set-Up Time 3.3 03 3.5 3.5 09
5.0 £0.5 3.5 3.5
ns
th Minimum Hold Time 3303 15 1.5 20
50 £05 15 1.5
AC Electrical Characteristics for "VHCT Devices (Preliminary) : see section 2 for
Waveforms
74VHCT .
Symbol Parameter ‘:3;’ Ta = 25°C Ta = —40°C Units Conditions ';'g
to +85°C )
Min Typ Max | Min Max
teLH Propagation Delay | 5.0 £0.5 56 94 1.0 10.5 CL = 15pF | 2-5,6
" ns
tPHL Time 64 104 | 1.0 11.5 CL = 50pF | 25,6
tpzL TRI-STATE Output | 5.0 £0.5 65 102 1.0 11.5 RL=1kn.| CL=15pF | 27,8
. ns
tpzH Enable Time 73 12| 10 125 CL=50pF | 27,8
tpLz TRI-STATE Output 5.0 £0.5 70 112 10 120 e | L= 1k | CL=50pF | 27, 8
tpHz Disable Time
tOSLH Output to 5.0 £0.5 (Note 1)
tosHL Output Skew 10 1.0 ns
fmax Maximum Clock 5.0 £0.5 | 90 140 80 CL = 15pF
Frequency MHz
85 130 75 CL = 50 pF
Cin Input 4 10 10 oF Voe = Open
Capacitance .
Cout Qutput ° F Voe = 5.0V
Capacitance P
Cpp Power Dissipation 27 F (Note 2)
Capacitance P

Note 1: Parameter guaranteed by design. tosLH = ItpLi max — tPLH minls fosHL = IPHL max = 1PHL minl
Note 2: Cpp is defined as the value of the internal equivalent capacitan
operating current can be obtained by the equation: Icc (opr.) = Cpp * Voc
be calculated by the equation: Cpp (total) = 20 + 12n.

ce which is calculated from the operating current consumption without load. Average
* fiy + lcc/8 (per F/F). The total Cpp when n pes. of the Octal D Flip-Flop operates can
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AC Operating Requirements for 'VHCT (Preliminary) : see section 2 for waveforms
'74VHCT ' '

Vee T, 25°C Ta = —40°C Fig.

bol t A= AT~ .

Symbo Parameter n to +85°C Units | Conditions | No

Min Typ Max Min Max

tw(H) Minimum Pulse Width (CP) | 5.0 0.5 65 65 ns 2.6
twib)

ts Minimum Set-Up Time 50105 | 25 25 v 2-9

5 ns
th Minimum Hold Time 50105 | 25 25 : : 2-9
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