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Quad 2-Input Reg i s t e r 
Features 
• Function, pinout and drive compatible 

with FCT and V logic 
• FCT-C speed at 6.1 ns mux. (Com'll 

FCT-A speed at 7.0 ns max. (Com'l) 
• Reduced V'oh (typically = 3.3V) 

w s i i i n c nt iu | i i ivn |pn« ( T T ft.nofionfi 

• Edge-rate control circuitry for 
significantly improved noise 
characteristics 

• Power-off disable feature 
• Matched rise and fall times 

• E S D > 2000V 
• Fully compatible with TTL input and 

output logic levels 
• Sink current 64 mA (Com'l), 

32 mA (Mil) 
Source current 32 mA (Com'l), 

12 mA (Mil) 

Functional Description 
The FCT399T is a high-speed quad 
dual-port register that selects four bits of 
data from either of two sources (Ports) 
under control of a common Scleet input 

(S). The selected data is transferred to a 
4-bit output register synchronous with the 
LOW-to-HIGH transition of the Clock 
input (CP). The 4-bit D-type output 
register is fully edge-triggered. The Data 
inputs (Inx, I tx) and Select input (S)musl 
be stable only one set-up time prior to. 
and hold limo after, the LOW-to-1 uc ; I I 
transition of the Clock input for 
predictable operation. The FCT399T 
offers true outpuis. 
The outputs are designed with a 
power-off disable feature to allow for live 
insertion of boards. 
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Pin Description Function Tabled! 
Nnmt Description 

S Common Select Input 

C P {'lock Pulse Input (Active Rising Edge) 

l() Data Inputs trom Source f! 

' I Data Inputs from Source I 

0 Regisler True Outputs 

Inputs Outputs 
S lo ll Q 
I I X L 
I h X H 
h X l L 
h X h H 

Note: 

I. H 
h 

L 

H I G H Voltage Level 
H I G H Voltage I .evel one set-up time prior to the 
LOW-to-HIGH Clock Transition 

LOW Voltage Level 
• LOW Voltage Level one set-up time prior to the 

LOW-to-HIGH Clock Transition 
Don't Care 
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lYlMAIIIIUlll Kut i l lg . i l 1 ^ 
(Above which 1 ho useful life maybe impaired. Fur user guidelines, 
not tested.) 

Storage 'temperature -A.VC ki +I50 C C 
Ambient Temperature with 
Power Applied -f>5"C to + 135 JC 
Supply Voltage to Ground Potential - 0 . 5 V to +7.0V 
DC Input Voltage - 0 . 5 V to +7.MV 
IJt UllLpul Voltage 0.3V tu 17.0V 
DC Output Current (Maximum Sink Current/Pin) . . . 120 mA 
Power Dissipation (I.5W 
Electrical Characteristics Over the Operating Range 

Static Discharge Voltage >2001V 
fper MIL-STD-883, Method 3015) 

Operating Range 

Range Range 
Ambient 

Temperature Vcc 
Commercial CT O'Cto +70°C 5V ± 5% 

Commerc i a l T, a t 40"<~ to - ts ts^o s v •*• 

Military'4! All - 5 5 ° C t o +125 "C 5V ± 10% 

Parameter Description Test Conditions Min. TVp.15] Max. Unit 

V o n Output HIGH Voltage V ( x = M i n . , I qh = —32 mA Com'l 2.0 V V o n Output HIGH Voltage 

Vtx- ' -Min. , I<)H= _ 15 rnA Com'l 2.4 3.3 V 

V o n Output HIGH Voltage 

Vr:c:=Min., [ 0 1 | = - 12 mA Mil 2.4 3.3 V 

v , „ OuIpul LOW Voltage V ( x = M i n . , Ifn =64 mA Com'l 0.3 0.55 V v , „ OuIpul LOW Voltage 

V t x ' = M i n . , I{>[ =32 mA Mi) 0.3 0.55 V 

Vin Input HIGH Voltage 2.0 V 

v „ . Input I O W Voltage 0.8 V 

V, , IlvsleresisIM All inputs 0.2 V 

V|K Input Clamp Diode Voltage V c r = M i n . , I i n = - 1 « mA - 0 . 7 - 1 . 2 V 

ll Input 1IKSII Current V C T = Max.. V l N - V c c . s uA 

11 i 1 Input 1 IICTH Cur ren t V c ( ;=MHX . V , m =2 .7V ±1 itA 

III. Input LOW Current V c ( . =Max„ V I N = 0 . 5 V ±1 HA 

I<)S Output Short Circuit Current '7! Vex;—Max., V , ) U T = 0 . 0 V -6 (1 - 1 2 0 - 2 2 5 mA 

I O M . Power-Off Disable V, , = 0 V Vo l )T=4 .5V ±1 liA 

CapacitanceN 
Fa rn meter Description T>p.l?l Max. Unit 

C]N Inpui Capacitance 5 Ill p F 

t ' o i n Output Capacitance 9 12 pF 

Notes: 
2. Unless otherwise noted, these limits are over the operating free-air 

temperature range. 
3. Unused inputs must always he connected to an appropriate log'C volt-

age level, preferably either V ( • or ground. 
4. r,\ is the "instant on" ease temperature. 
5. Jypieal values art; at V<f=5.0V. T a = + 25"(' ambient. 
6 This parameter is guaranteed but not tested. 

7. Not more thar. one output should be shorted at a time. Duration of 
>!unl MiouiU mil eAceeil tmc seconii. The use of liM 
apparatus and/or sample dad hold techniques is preferable in order to 
minimize internal chip lteaiiiigaud more aecuiaiely rcflcet operation-
al values. Otherwise prolonged shorting of a high output may raise the 
chip temperature well above norma! and thereby eause invalid 
readings in other parametric tests. In any sequence of parameter tests. 
I D S tests should he performed last. 
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Parameter Description l e s t Conditions TfrW Max. Unit 

I r e Quiescent Power Supply Current V c c = M a x . , V [ N < { ) . 2 V , 
V , N > V < ; R - 0 . 2 V 

0.1 0.2 M A 

A i r e Quiescent Power Supply Current (TTL 
inputs) 

V A : = M a x . , V | N = 3.4V,I«] 
f[ = 0 , Outputs Open 

0.5 2.0 mA 

' c e o Dynamic Power Supply Current'*'! V tx'=MAX., One Input Toggling, 
WY, lliitv Cvclf Outputs Open 
V 1 N < 0 . 2 V o r V I N > V C C - 0 . 2 V 

n.Ofi 0.12 mA/ 
MHz 

1< 'liifal Power Supply Currenll1") V c r = M a x . , l'o= 10 MHz. 
50% R>uty Cycle, Outputs Open, 
One Input Toggling at f ] = 5 MHz, 
S - S t e a d y State 
V [ N < 0 . 2 V or V ( N > V C C - 0 . 2 V 

0.7 1.4 M A 

V ( ; c =Max. , f ( )=10 MHz, 
5(1% Duty Cycle, Outputs Open. 
One Input Toggling al f, • - 5 MH«, 
S=Steady State 
V 1 N = 3 . 4 ' V o r V ] M = G N D 

1.2 3.4 mA 

V t ; c=Max . , f , )=10 MHz, 
50% Duly Cycle, Outputs Open, 
Four Inputs Toggling at t'i = 5 MHz, 
S=Steady Stale 
V ( N < 0 . 2 V or V i N > V c c - 0 . 2 V 

1.6 3.2MH M A 

V ( r = M a x . , f | |= 10 MHz, 
?(>'?. Duty CYELT, Oulputn Open, 
Four inputs Toggling at f | = 5 MHz, 
S=Steady Stale 
V [ N = 3 . 4 V o r V I N = G N D 

2.9 8.2111! m A 

Notes: 
8. Per T H . driven input <V I N =3 .4V) ; all o t h e r inputs a l V t t or O N D . 
'). This pa r ame te r is not directly testable, but is derived for use in Total 

Power Supply calculations. 
!(>.]( = I(>l l|| .SCI .N|'+ l]NHfTS+ 'DYNAMIC 

1, = l < > ( + A l r ( - r ) M N | + I ( ( - | ) ( t , v 2 + f | N , ) 
I f f = Ouitfseetit t urrer.t with C M O S input levels 
A l r r = Power Supply Current for a T i l H1CJ1 input 

( V | v = : i . 4 V ) 
D | | = l>utv Cycic f o r m , inputs H I G H 

N) = N u m b e r of T T L inputs a t D j i 
t e r n = Dynamic Current caused by an input transition pair 

( H L H or L H L ) 
I„ = Clock f requency for registered devices, otherwise ze ro 
fi = Input signal f requency 
N | Mujliber of inputs cVi-infci• ^t f | 
All currents are in mil l iamps and all f requenc ies are in megaher tz . 

11. Values for these conditions are examples of the l e c formula, These 
limits are guaran teed but not tested. 
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Switching Characteristics Over the Operating Range 

FCT399T FCT399AT 

Military Commercial Military Commercial 

Pa rame te r Description MinJ '^l Max. MinJ l 2l Ma*. Min.'12' Max. MinJ'-l Max. llnit 
Fig. 

tPl.H 
tPHI. 

Propagation Delay 
C P t o Q 

3.(1 1 1.5 3.0 10.0 2.5 7.5 2.5 7.0 ns 1,5 

is Sct-lJp Time 
HIGH or LOW 
l„ to CP 

4.5 3.5 4.0 3.5 IIS 4 

t|) t Icikl Time 
HIGH or LOW 
I„ to CP 

1.5 1.11 1.0 1.0 ns 4 

Is Sel-Up Time 
1 IKil l or LOW 
K to r p 

9.5 8.5 9.0 8.5 IIS 4 

111 1 it ikl Time 
HIGH or LOW 
S to CP 

0 0 0 0 LIS 4 

tw Clock Pulse WidthW 
HIGH or LOW 

7.0 5.0 6.0 5.0 ns 5 

Parameter Description 

F C T 3 9 9 C T 

Unit 
Fir. 

No.™ Parameter Description 

Mili tary ClHIIIIICI'tUl! 

Unit 
Fir. 

No.™ Parameter Description Min.l^l Max. Min.l'-I Max. Unit 
Fir. 

No.™ 

tPl.H 
t p w . 

Propagation Delay CP to O 2.5 6 .6 2.5 6 .1 ns 1 , 5 

ts Set-Up Time, HIGH or LOW, ln to CP 4 .0 3 .5 ns 4 

tn Hold Time, HIGH or LOW, I„ to CP 1.0 1.0 ns 4 

ts Set Up Time, HIGH or LOW, S to CP <).() 8 5 ns 4 

tH 1 iold Time, HIGH or LOW, S to CP 0 0 ns 4 

tw Clock Pulse WidthM HIGH or LOW 6.0 5 . 0 ns 5 

Notes: 
12. Minimum Mm its an ; gua ran teed but not t cs tedf ln Propagat ion Delays 13. See "Parameter Measurement In fo rma t ion" in the Genera l Informa-

tion Section. 
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Ordering Information 
Speed 
ins) Ordering Code 

Package 
Name Package type 

Operating 
R a n g e 

6.1 C Y 7 4 F C T 3 W T P C PI Ifi-Lead (300-Mil) Molded DIP Commercial 6.1 

CY74FCT399CTQC Qi ]6-Lead (150-MiJ) Q S O P 

Commercial 6.1 

CY74FCT3WCTSOC SI 16-Lead (300-Mil) Molded SOIC 

Commercial 

r v M F m o o r T n M B H2 16-1 .end (OTl-Mi]) CerDIP Mil i t a ry 

CY54FCT399CTLMB L61 20-Pin Square Leadless Chip Carrier 

Mil i t a ry 

7.0 C Y 74 FCT3 9 9 ATP C PI lb-Lead (300-Mil) Molded DTP Commercial 7.0 

CY74FCT399ATQC 0 1 lb-Lead (150-Mil) QSOP 

Commercial 7.0 

CY74FCT399ATSOC SI Ifi-Lcad (300-Mil) Molded SOIC 

Commercial 

7.5 C Y 5 4 F C D 9 9 A T D M B D2 Ift-Lead (300-Mil) CerDIP Military 7.5 

f ' V ^ f ' m O O A T F MR i 20-Pin Square L.eadless Chip Carrier 

Military 

10.0 C Y 7 4 F C T O 9 T P C PI I6-Lead (300-Mil) Molded DIP Commercial 10.0 

CY74FCT399TQC 0 1 lb-Lead (150-Mil) QSOP 

Commercial 10.0 

CY74FCT.WTSOC SI 16-Lead (300-Mil) Molded SOIC 

Commercial 

11.5 C Y 5 4 F C T O 9 T D M B D2 Ih-Lead (300-Mil) CerDIP Military 11.5 

C Y 5 4 F C I W T L M B L61 20-Pin Square Leadless Chip Carrier 

Military 
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