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CPBA SAB 

Real-Time Transfer 
Bus B to Bus A 

Real-Time Transfer 
bus A to bus b 

CPA6 x 
H or L 

Storage from 
A and/or B 

Transfer Stored Data 
to A and/or B 

Function Tabid2! 
Inputs Data VOl^ Operation or Function 

r . IHR r p A B r p R A KAR SUA A| th ru Af> H , t h r u B„ FCT646T l-fTfi4ST 

H X H or L H o r L X X Input Input Isolation Isolation 
H X I J X X 

Input Input 
Store A and B Data Store A and B Data 

L L X X X L Output Input Real Time B Data Real Time B Data Output Input 
to A Bus to A Bus 

I. I. X H o r L X H Stored B Data to A Bus Stored B Data to A Bus 
L H X X L X Input Output Real Time A Data Real Time A Data Input Output 

to B Bus to B Bus 
L H H or L X H X Stored A Data to B Bus Stored A Data to B Bus 

Notes: 
i < annul transfer ( M a to A bus and H litis simultaneously. 

H - H I G H Voltage Luvel, L = LOW Voltage Level, f = LOW-to-
Hl< IN Transition, X = Don't Care. 
T h e da ta ou tpu t functions may lie enabled or disabled by various sig-
nals at the ( i or DIR inputs. Data input funct ions are always enabled, 
i.e.. data at the hits pins will be stored on every L.OW-to-lIIGI I transi-
tion of the clock inputs. 
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CYPRESS 
Maximum Ratings'4 'I 
(Above which the useful lite may be impaired. For user guidelines, 
ruil lesled.) 

Storage tempera ture — 65°C lo + 150''C 
Ambient temperature wilh 
Power Applied . - 6 5 " C lo + 135' C 
Supply Voltage to Ground Potential - 0 . 5 V lo + 7.0V 
I X ' Input Voltage - 0 . 5 V to +7.0V 
D C Output Voltage - 0 . 5 V lo +7.0V 
DC' Output Current (Maximum Sink Current /Pin) . . . . 120 mA 
Power Dissipation 0.5W 
Electrical Characteristics Over the Opera t ing Range 

CY54/74FCT646T 
CYPRESS CY54/74FCT648T 

Slatie Discharge Voltage 
(per MIL-STD-883, Method 3015) 

Operating Range 

> 2 0 0 I V 

Range Range 
Ambient 

Temperature Vcc 
Commercial CT 0 ° C to +7<)°C 5V ± 5% 

Commercial T; AT - 4 ( P C to + 8 5 " C 5V ± 5% 

Military!6! All —55°C to + 1 2 5 ° C 5V ± 10% 

Parameter Description Test Conditions Min. i y P . I 7 i Max. Unit 

VOT, Output H I G H Vollage V ( x = M i n . , ION = - 3 2 m A Com'l 2.0 V VOT, Output H I G H Vollage 

V t < .— Mio . l , m — — 1 1 m A R ,™'i a a V 

VOT, Output H I G H Vollage 

Vc i =Min. , ION = - 1 2 m A Mil 2.4 3.3 V 

V(>, Output LOW Voltage Vcc — Min,, loL.=ti4 mA Com'l 0.3 0.55 V V(>, Output LOW Voltage 

VTX:=Min., [ ( ) [ i = 4 8 m A Mil 0.3 0.55 V 

VIM Input H I G H Voltage 2.0 V 

V]J Input LOW Voltage 0.8 V 

V , , I LY-.TOR Î J8I inputs 0.2 V 

V|K Input Clamp Diode Voltage V{J (-=Min., 11N — — IS mA - 0 . 7 - 1 . 2 V 

l| 1 npur H I G H Current V c t - = M a x „ V[M=VT.'c 5 ftA 

III. 11iptil HIGH Current V c c = M a x . , V [ n - 2 . 7 V ±1 ^A 

Ill Input I.OW Current V C C = M a x . , V I N = 0 . 5 V ± 1 ftA 

los Output Short Circuit Cur ren t ly V c r = M a x . , V o l : t = ( ) . 0 V - 6 0 - 1 2 0 - 2 2 5 mA 

•w, , Power O f t Disulik- V t x -(IV, V,), , I - 4 , 5 V ± t 

Capacitance!* 
Parameter Description iyp . ' 7 i Max. Unit 

C IN Input Capacitancc 6 10 P F 

Q)IJT Output Capacitance 8 12 p F 

Notes: 
1 1 hlk.k .̂ nlKi'ruw,. tutltxl. thi-te limilk r the <»ptirutins FrBC-uir 

temperature range. 
5. Unused inputs must always he connected to an appropriate logic volt-

age level, preferably either V(( or ground, 
(v is the ' ins tant on" case temperature. 
7. typical values are at V f ( , = 5.0V, T A = + 25°C ambient. 
H. This parameter is guaranteed but not tested. 

O. Not mare than finti tiuLftLit fchnutj hti khiirt^d ut x t-im .̂ nnruticin <if 
short should not exceed one second. The use of high-speed test 
apparatus and/or sample and hold techniques are preferable in order 
to minimize internal chip heating and more accurately reflect 
operational values. Otherwise prolonged shorting of a high output 
may raise the chip temperature well above normal and thereby cause 
invalid readings in other parametric tests. In any sequence of 
parameter tests, IQS tests should be performed last. 
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r o w e r s u p p l y C n a r m l e r l M l c s 

Pa ramete r Description Test Condi t ions Typ.L7! Max, Unit 

l e v Quicseent Power Supply Current V r r = M a x . , V I N < 0 . 2 V , 
V ( N > V T X - ( ) . 2 V 

O.i 0.2 m A 

A l e c Quicseent Power Supply Cur ren t 
( T T L inputs H I G H ) 

VCC —Max., V[N=3.4V,I ' ° I 
f i = f), Ou tpu t s O p e n 

0.5 2.0 m A 

I CCD Dynamic Power Supply 
C u r r e n t ' " ! 

Vc<_:=Max., O n e Input Toggling, 
5 0 % R>uty Ou t | j u l a Op^HJ 
G = D I R = G N D , G A B = G B A = G N D , 
V [ N s 0.2V or V j N > V c c - 0 . 2 V 

0.06 0.12 in A/ 
M H t 

LC Total Power Supply Current! I21 V c ( = M a x . , f ( ) = l l l M H z , 
50% Duty Cycle, Ou tpu t s Open, 
One Bit Toggling at f | = 5 MHz, 
(J = D I R = G N D , G A B = G B A = G N D , 
V [ N < 0.2V or V I N > V C C - 0 . 2 V 

0.7 1.4 m A 

V c c = M a x „ f | ) = l ( t MHz, 
."5W7b R»uty Cyclc, Ou tpu t s Open , 
O n e Bit Toggling at f[ = 5 MHz, 
G = D 1 R - G N D , G A B = G B A = G N D , 
V [ N = 3 . 4 V o r V J N = G N D 

1.2 3.4 mA 

V c c = M a x . , FN=10 M H z , 
50% Duly Cycle, Ou tpu t s Open , 
Eight Bits Toggling at f j = 5 MHz , 
G = D I R = G N D , G A B = G B A = G N D , 
V [ N < 0.2V or VIN > V c c - 0 . 2 V 

2.8 5 . 6 M mA 

V(_x-=Max.. f() = ]l) MHz, 
50% Duty Cycle, Ou tpu t s Open , 
Eight Bits Toggling at f j = 5 MHz, 
G = D 1 R = G N D , G A B = G B A = G N D , 
V , n = 3 , 4 V or V I N = G N D 

I4.<)"1 mA 

Notes: 
10. I V r T l ' L driven input (V[ N = 3.4V); all o ther inputs at V c c or CiND, 
I i. This pa rame le r is mil directly testable, bill is derived for use in 'Ibtal 

Power Supply calculat ions 
l:> V - I'rN'C -*- 'l^r-lJT^-1- T-̂ .̂ rvlH 

1, = l<r+AIi:cDHNT+Icc»(fo/2 + f |Ni) 
l e e " Quiescent Current with C M O S input levels 
A i d - Power Supply Current for a TT1 f [ K i l l input 

( V , N = . V 4 V ) 
O n - Duty Cycle for T T L inputs H I G H 

N [ = N u m b e r of T T I . inputs at DH 
Ii XT) - Dynamic Cur ren t caused by an input t ransi t ion pair 

(HLHorLHL) 
fn = Clock f requency for registered devices, otherwise ze ro 
t'i = Input signal f requency 
N[ = N u m b e r of inputs changing at f[ 
All cur ren ts a re in mil l iamps and all f requencies a re in megaher tz . 

1.1, Values for these condi t ions arc examples of the lex' fo rmula . These 
limits are gua ran t eed but not tested. 

9 - 1 0 3 



CYPRESS 

CY54/74FCT646T 
CYPRESS CY54/74FCT648T 

S w l u l i i i i f c C h a r a c t e r i s t i c s u v c i Uic Opc ia t iug Kauye 

Parameter Description 

FCT646T/FCT648T FCT646AT/FCT648AT 

Unit 
Fig. 

No.NS! Parameter Description 

Military Commercial Military C umine rcial 

Unit 
Fig. 

No.NS! Parameter Description MinJ1 4 ' Max. M i n i l 4 l Max. MinJ1 4! Max. MinJ1 4! Max. Unit 
Fig. 

No.NS! 

M'LH 
'•PHI. 

Propagation Delay 
HUN lo BUS 

2.11 11.0 1.5 9.0 2.0 7.7 1.5 6.3 ns 1,3 

' P /L 1 
'P/.L. 

Outpu t Lnab leT ime 
Lnablc to Bus and 
D I K t o A„ or Hn 

2,tl 15.(1 1.5 14.0 2.0 10.5 1.5 9.8 ns 1, 7, 8 

' P I ! / . 
'PI . / . 

Outpu t Disable 
Tims.1 

0 to Bus and 
D I R t o B u s 

2.(1 11.0 1.5 9.0 2,0 7.7 1.5 6.3 ns 1 , 7 , 8 

'l'l II 
IPI ?I 

Propagation Delay 
Clock lo Bus 

2.1) 10.0 1.5 'J.O 2.0 7,0 1.5 6.3 ns 1 ,5 

'L>L 11 
'PHI, 

Propagation Delay 
SB A or SAB 
to A or B 

2 .0 12.0 1.5 11.0 2.0 8.4 1.5 7.7 ns 1, 5 

Is Set -Up Time 
I I IGII or LOW, 
Bus to Clock 

4.5 4.0 2.0 2.0 ns 4 

r • • Hold Time 
I I I G f l o r LOW, 
Bus lo ( lock 

2.0 2 . 0 1.5 1.5 ns 4 

t w Pulse WidthJH 
H I G H or LOW 

6.0 6 . 0 5.0 5.0 ns 5 

FCT646CT/FCT648CT 

Mili tary Commercial 

I\ii amvtci Dtn t i ipi lull M1...M41 M.A. Ui.il 

'PI h 
' PHI . 

Propagation Delay 
Bus to Bus 

1.5 6.0 1.5 5.4 ns 1 ,3 

'P/.ji 
'IV.I, 

Outpu t Hnable Time 
Enable to Bus and DIR lo A n or B n 

1.5 8.9 1.5 7.8 ns 1, 7, 8 

' I ' II / 
'PI .Z 

Output Disable Time 
G to Bus and 
DIR toBus 

1.5 7.7 1.5 6.3 ns 1, 7 , 8 

t|>! II 
•PHI 

Propagation Delay 
Clock to Bus 

1.5 6.3 1.5 5.7 ns 1,5 

'l'l 11 
'Pill. 

Propagation Delay 
SUA or SAB 
lo A or B 

1.5 7.0 1.5 6.2 ns 1 ,5 

' s Se t -Up Time, H I G H or LOW, Bus to Clock 2.0 2.0 ns 4 

'H Hold l ime, H I G H or LOW, Bus to Clock 1.5 1.5 ns 4 

1 W PUIsc WIUlll,I;,l HKJt-| or l . t )W DAI 3.U ns 7t 

Notts: 
14. Minimum I i m i t a t e giiiiraniLcd hut nol lestt-d on Propagat ion Delays. 15. See " P a r a m e t e r M e a s u r e m e n t In format ion" in the G ene ra l In forma-

tion Section. 
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Ordering Information — FCT646T 
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CYPRESS CY54/74FCT648T 

Speed 
(ns) Ordering Code 

Packagc 
Name Package Type 

Operating 
Range 

5.4 CY74FC TMfiCTPC PI3/I3A 24-l.ead (300-Mil) Molded DIP Commercial 5.4 

CY74FCT64fiCTOC 0 1 3 24-Lead (150-Mil) OSOP 

Commercial 5.4 

CY74FC'lYi4fi(TSOC S13 24-Lead (300-Mil) Molded SOIC 

Commercial 

C i 14 rc:l rwrK.-l DMH iyi •+ 24-Lcud (.lOO-Mil) C t r D i r M"i]ititry 

C Y 5 4 FCT6 4 f>CT L M B U 4 28-Square Leadless Chip Carrier 

M"i]ititry 

h.3 C Y 7 4 FCI 64f> AT PC PI 3/13 A 24-Lead (300-Mil) Molded DIP Commercial h.3 

CY74FCT64ISATOC 0 1 3 24-Lead (150-Mil) OSOP 

Commercial h.3 

C Y 7 41 CT64(S ATSOC SI3 24-Lead (300-Mil) Molded SOIC 

Commercial 

7.7 CY54FCTf>4f>ATDMB D14 24-Lead (300-Mil) CerDIP Military 7.7 
C 1 > 41 <. 1 04D/VI LMI) L04 ZS-SL|uaic LcaUlcss Chip Carrici 

Military 

').(> CY74FCT646TPC P13/13A 24-Lead (300-Mil) Molded DIP Commercial ').(> 

C Y 74 F CT(>4f>TQ C 0 1 3 24-Lead (150-Mil) QSOP 

Commercial ').(> 

( Y 74 F CT646TS O C.' S13 24-Lead (300-Mil) Molded SOIC 

Commercial 

1 I.I) CY54FCTMfiTDMU DI4 24-Lead (300-Mil) CerDIP Military 1 I.I) 

( ' Y 54 FCT64f)T L M B L64 28-Square Leadless Chip Carrier 

Military 

Ordering Information—FCT648T 
Speed 

(ns) Ordering Code 
Package 

Name Package TVpe 
Operating 

Range 

5.4 CY74FCT648CTPC P13/13 A 24-Lead (300-Mil) Molded DIP Commercial 5.4 

CY74FCTf>4KCTOC 0 1 3 24-l.ead (150-Mil) QSOP 

Commercial 5.4 

CY74FCT64XCTSOC S13 24-1,ead (300-Mil) Molded SOIC 

Commercial 

hi) CY54FCT(>4#CTDMB D14 24-Lead (300-Mil) CerDIP Military hi) 

CY54I CTM8CTLMB Lft4 28-Square Leadless Chip Carrier 

Military 

6.3 CY74FCTM8ATPC PI 3/13 A 24-Lead (300-Mil) Molded DIP Commercial 6.3 

CY74FCTf>48ATOC 0 1 3 24-Lead (150-Mil) OSOP 

Commercial 6.3 

CY 74 FCT648 ATSOC S13 24-Lead (300-Mil) Molded SOIC 

Commercial 

7.7 CY54FCT648ATDMB DI4 24-Lead (300-Mil) CerDIP Military 7.7 

CY54FCT648ATLMB 1.64 28-Square Leadless Chip Carrier 

Military 

9.0 CY74F( Tf>48TPC PI3/13A 24-Lead (300-Mil) Molded DIP Commercial 9.0 

CY74FCTf>48TQC 0 1 3 24-Lead (150-Mil) OSOP 

Commercial 9.0 

CY74FCTM8TSOC SI 3 24-Lead (300-Mil) Molded SOIC 

Commercial 

1 1.0 C Y 541'(" 1648'1'D M B D14 24-1 .ead (300-Mil) CerDIP Military 1 1.0 

CY54FCT648TLMB 1 M 28-Square Leadless Chip Carrier 

Military 

D o c u m e n t # : 3 8 l )02h7 A 
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