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FAST Products |

r------------1

[ FEATURES I

| : Combines 'F245 and two 'F374 type | |

functions In one chip

= NF s b T
reduced loading (70uA In High and
Low states)

Independent registers for A and B
buses

Multiplexed real-time and stored
data

Cholce of non-inverting and
Inverting data paths

3-state outputs

L

DESCRIPTION

The 74F651/74F651A and 74F652/
74F652A Transceivers/ Registers consist
of bus transceiver circuits with 3-state
outputs, D-type flip-flops, and control cir-
cuitry arranged for multiplexed transmis-
sion of data directly from the input bus or
the internal registers. Data on the Aor B
bus willbe clocked into the registers asthe
appropriate clock pin goes High. Output
Enable (OEAB, DEBA) and Select (SAB,
SBA) pins are provided for bus manage-
ment.

FAST 74F651, 74F651A
74F652, 74F652A
Transceivers/Registers

74F651/74F651A Octal Transceiver/Register, Inverting (3-State)
74F652/74F652A Octal Transcelver/Register, Non-inverting (3-State)

[ vee | Ty TYPICAL SUPPLY CURRENT
TYPE TYPICAL f . TOTAL) -
| 74F651/74F652 110MHz _ 140mA
74F651A/74F652A 175MHz 1omA
ORDERING INFORMATION o
COMMERCIAL RANGE

PACKAGES

Vee

= 5V110%; TA = 0°C to +70°C

24-Pin Plastic Slim Dip (300mil)’

24-Pin Plastic Slim Dip (300mil)

" N74F651AD, N7aF652AD

N74F651AN, N74F652AN

NOTE 1:

N74F651N, N74F652N

Thermal mounting techniques are recommended. See SMD Process Applications (page 17)
for a discussion of thermal consideration for surface mounted devices.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION HGHLOW | HIGHLOW

T A-A, [ Ainpus 350116 | 7OpA/7OuA
B,-B, B inputs T T asna1e | 70pAopA
CPAB A-to-B clock input 1.0/0.033 20UA/201LA
CPBA | BloAdcickinput | 100033 | 20pA20uA
SAB | AtoBselectinpst | 100033 | 20uA/20pA

SBA | B-to-A selact input 1000033 | 20yA20pA
OEAB A-to-B Output Enable input 10/0033 | 20uA/20uA
OEBA B-to-A Output Enable input 10/0033 | 20uA/204A
A,-A, B B, | Aouputs (F651,F652) | 750/106.7 | 15mA/64mA
A,-A, B -B. | Boutputs (FE51A, F652A) 750080 | 15mA/4BmA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
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Philips Components-Signetics FAST Products Product Specification

Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
: 'FE51/651A FE51/651A ‘FE51/651A
Vec n nma
CPBA 4 8 8 7 800N 'i“ ereaam
biitdis o
oEBA Ay AN A AN R A, 1 e
~ i ey . Tt
B 3 —]o€An - ';“‘ L T =2 ]‘"
n-—fcraa ‘_‘ -
B 22— 884 E 277'. e
[N 23— OEBA L‘t__ gr‘
| " 5,5, 808,808,868, % q_rl
- 13313331 o St
By 0 10 1817 18 1B 14 13 ?'.Tf LU‘:
(s w T
: o< N
Vo = Pin24 " "
Top viEw Gﬁg_p:”z < o1] Nehhe
LOGIC SYMBOL EQ(}_IQS_Y_MBOL(IEEE/IEC)
The following examples demonstrate FE52/652A 'FE52/652A
the four fundamental bus-management
functions that can be performed with w
the 'F651/651A and 'F652/652A. 45 67 s PN o ::;:::
Theselect pins determine whether data $ittrtt n 3
is stored or transferred through the Ao A A A AL A A A < :
device in real tima. 2l
The Output Enable pins determine the M oy ‘ C .
direction of the data flow. 3 —]OEAB el = = | "
& e ! [ = |
22—¥sBA L['T‘ v |— .
21 —JoEBA o ﬂ‘:
8, 8,89, B B, 8 8 :’t hd ;
Yie ' B i
20 19 1017 16 13 14 13 T higay
g Rdane
VCC = Pin 24 H : s= :T‘:
GND = Pin 12 e = =
REAL TIME BUS TRANSFER AEAL TIME BUS TRANSFER STORAGE FROM TRANSFER STORED DATA
BUSBTOBUSA BUSATOBUS B A, B, ORAANDB TO A AND/OR B
BUS A . suse BUSA BUS B BUS A BUsSB BUS A BuUS B

DV N—~— N~ v

OEABOEBACPABCPBA SAB SBA OEABDEBACPABCPBA SAB SBA OEABOEBACPABCPBA SAB SBA OEABOEBA CPABCPBA SAB SBA
L L X X X L H H X X L X X H T X X X H L HorLHorL H H

| L x x 1 x X

| L H 1 1 X X

L e e e e
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Philips Components-Signetics FAST Products

Product Specification

Transceivers/Registers

FAST 74F651, 74F652, 74F651A, 74F652A

LOGIC DIAGRAM
—

'F652/652A

oEma
QEAD
ot
A
cPAB
BAB
10
i (] -
~
g >
SNl A [ ‘ SR A A4
NS A4 i
Yo 7 sther channats
| U _
FUNCTION TABLE .
INPUTS - OPERATING MODE s
i OEAB | OEBA | CPAB "F651/651A 'FE52/652A |
L H Horl X X " Isolation Isolation o
] L H T X X Store A and B data Store A and B data
CX H t X X Store A, Hold B Store A, Hold B
H H T L X Store A in both registers Store A in both registers
L X [HorL X | X Hold A, StoreB " Hold A, Store B
L L T X L Store B in both registers Store B in both registers
L L X X L Real time B data to A bus Real time B data to A bus
L L X X | H Stored B data to A bus Stored B data to A bus
H H X L | X Real time A data to B bus | Real time A data to B bus
H H [Horl H | X Stored A data to B bus Stored A data to B bus
H Ll HorL Wlw " Stored A data to B bus Stored Adatato Bbus
Stored B data to A bus Stored B data to A bus
NOTES: S

H= High voltage level
L= Low voltage level

*= The data output function may be enabled or disabled by various signals at the OEBA and OEAB inputs. Data input functions are always
enabled, i.e., data at the bus pins will be stored on every Low-to-High transition of the clock.

T =Low-to-High clock transition

X=Don't care
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Philips Components-Signetics FAST Products Product Specification

Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A

ABSOLUTE MAXIMUM RATINGS (Operation beyond the fimits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
VOc Supply voltage 05t +7.0 v
Vi Input voltage 0510 +7.0 v
Iy Input current -301t0 +5 mA
Vour Voltage applied to output in High output state -0.5t0 +Vcc v

' ) F651, 'F652 128 mA

tout Current applied to output in Low output state
'FE51A, ‘F652A 72 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Voc Supply voltage 45 5.0 55
Vi High-level input voltage 20
Vi Low-level input voltage 0.8
bk Input clamp current -18 mA
low High-level output current -18 mA
loL Low-level output current 651, 'F652 - 64 mA
'FE51A, 'FE52A 48 mA
Ta Operating free-air temperature range ) 0 70 °C

January 29, 1990
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Philips Components-Signetics FAST Products

Product Specification

Transceivers/Registers

FAST 74F651, 74F652, 74F651A, 74F652A

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air lemperature range unless otherwise noted.)

[
I

LIMITS ]
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT |
Min | Typ® | Max i
T 7 - M ros . I vr ‘
Vog=MN. | HOWVee | 24 o
VoH High-level output voltage VIL = MAX, OH iS%VCC 2.7 33 v o
V., = MIN SR i R )
H lon=-15mA £10% Vo 20 Vo
Ve = MIN. £10%V 055 | v |
VOL Low-level output voltage VIL = MAX, IOL=MAX .
Vi = MIN 5%V 042 | 055 | V
VIK input clamp voltage 1 VC,C = MIN, I',= 'IK“" B 7 073 i,,jfz, ; " ‘
. | ‘ |
| Input current at maximun others Vcc =0.0V, V| =70V 100 ‘ HA !
1 input voltage P P ’ - - o
AgAzByB, | Voo =55V, V=55V 1 mA |
— ————— [ N ‘
(" High-level input current | OEAB, OEBA, Voo =MAX, V =27V 20 | pA
CPAB, CPBA S U - S R S AN B
W Low-level input current | SAB, SBA Vg =MAX, V, = 0.5V 20 | pA
Off-state output current e T ) '
[ = =
"h*lozn High-level voltage applied AgA,, Ve =MAX, V|= 27V 70 | pA
Off-state output current B -B - B T
I (e - = R
"ozt | Low-level voltage applied Vee =MAX, V= 05V 70 ) “A
| Short circuit output current® | Z4F851 V... =MAX 100 225 | mA
os 74F652 cc
P LA & & _= & & & | mml_'-_-'---'-'-'---—-— L L} L -—
1 Output current* V.. =MAX, V=225V 60 -160 | mA
o 74F6524 cC 0
A N N ¥ N N N N ] --_I---l-----_----—----l-----.---l-
110 155
locn 140%| 1855 ™A ‘
74F651 — 185 [200 |
74F852 | ooy 165%| 2405| ™A
lecz 130 | 175 | mA
'cc Supply current | —— | T VCC =MAX - ST
(total) ICCH 105 | 145 | mA
74F651A | R U R
74Fe52A|  coL 5] 16s | maA
lCCZ - o - e k¥7771175 160 TA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at V., = 5V, TA = 25°C.
3. Not more than one output should be shorted at a time. For testing Ios. the use of high-speed est apparalus and/or sample-and-hold techniques are preferable in

order 1o minimize internal heating and more accurately refiect operalional vaiues. Otherwise, prolonged shorting of a High oulput may raise the chip temperature
og lests should be performed last.

well above normal and thereby cause invaiid readings in other parameter tests. In any sequence of parameter tests, |
4. IQ is tasted under conditions that produce current approximately one half of the true short-circuit output current {1
5. These values are for worst case only. Worsi case is defined as all (16) VO pins selected as outputs. When using

required.

January 29,

1990

120

OS)'
worst case condilions thermal mounting is



Philips Components-Signetics FAST Products Product Specification

Transceivers/Registers FAST 74F651, 74F652, 74F651A, 74F652A

AC ELECTRICAL CHARACTERISTICS for 74F651/74F652

LIMITS
T, = +25°C T, =0°Cto +70°C
Vcc=5V Vcc=5Vi10%
SYMBOL PARAMETER TEST CONDITION C, =50pF C_ =50pF UNIT
‘ R, = 5000 R, = 5000
Min Typ Max Min Max
faax Maximum clock frequency Waveform 1 90 110 80 MHz
1 Propagation delay T 5.0 7.0 105 45 125
PLH
toy. | CPABOrCPBAto A or B Waveform 1 55 75 1.0 | 50 12.0 ns
t Propagation delay I 3.0 6.0 10.0 25 12.0
PLH Waveform 2, 3 ns
oL An or Bn to B" or An T 3.0 6.0 9.0 3.0 10.0
t Propagation delay 4.0 7.0 10.0 4.0 125
PLH
oy | SABorSBAWA orB_ Waveform 2, 3 40 65 95 40 10.0 ns
|ty | OutputEnable time Waveform 7 40 7.0 100 | 35 1.0
toz | OEABOrOEBAto A orB Wavelorm 8 6.0 105 120 55 13.0 ns
i tpyz | Output Disable time Waveform 7 45 95 13.0 4.0 145
| to, | OEABOrDEBAtoA orB Waveform 8 45 9.0 13.0 40 15.5 ns
AC SETUP REQUIREMENTS for 74F651/74F652
| LMITS
I
T, = +25°C T, =0°C10+70°C
Voo =5V V.n=5V110%
SYMBOL PARAMETER TEST CONDITION C, = 50pF CSL < 50pF uNIT
R = 5000 R, = 5000
" Min Tw Max | Min Max
t_(H) Setup time, High or Low 4.0 5.0
L | A_orB, to CPAB or CPBA Waveform 4 40 50 ns
Tt () Hold time, High or Low 0 0
h 4
t{) | A orB to CPABor CPBA Wavetorm 0 0 ne
t (H) Setup time, High or Low 5.0 50
£(L) | OFBA o OEABor OEAB 1o OFBA | Wavelorm 5.6 50 50 ns
“L(H) i Hold time, High or Law o 0 0
2:'1<L) BEBA 10 OEAB or OEAB 10 OEBA | Waveform 5.6 0 0 ns
t(H Pulse width, High or Low Waveform 1 45 45 ns
WU | cPABorcPBA | 65 6.5

Note: 1.Setup time is 1o protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously.

January 29, 1990 i



Philips Components-Signetics FAST Products Product Specification

FAST 74F651, 74F652, 74F651A, 74F652A

Transcelvers/Registers

AC ELECTRICAL CHARACTERISTICS for 74F651A/74F652A

LIMITS
TA = +25°C TA =0°C 10 +70°C
Vcc=5v Vcc=5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C_=50pF UNIT
R, = 5000 R, =5000
Min Typ Max Min Max
tuax Maximum clock frequency Waveform 1 155 175 140 MHz
45 70 10.0 40 110
'F6S1A ns
t Propagation delay 5.5 75 10.5 5.0 1.0
PLH Waveform 1
oy | CPABorCPBAtO A orB, | 5.0 75 10.0 45 15
50 70 100 45 105 ns
- 25 45 78 20 85
FE51A
t Propagation delay 4.0 65 9.0 4.0 10.0 ns
PLH Waveform 2, 3
top | A,OrB 0B orA £652A 40 6.0 9.0 35 10.0
30 5.0 8.0 25 85 ns
. 40 7.0 10.0 as 120
FES1A
t Propagation delay 5.0 70 10.0 45 100 ns
PLH Waveform 2, 3
sy SAB or SBA to An or Bn ‘FE52A 45 7.0 10.0 40 11.0
40 8.0 10.0 40 115 ns
tozy Output Enable time Waveform 7 30 5.0 8.0 25 85
toz | OEABorOEBA A or B Waveform 8 35 60 85 30 8.0 ns
t Output Disable time Waveform 7 15 40 7.0 1.0 75
PHZ
| tyy | OEABor OEBAto A or B Waveform 8 25 6.0 85 20 9.0 ns
AC SETUP REQUIREMENTS for 74F651A/74F652A
LIMITS
TA = +25°C T, =0°Cto +70°C
V°c=5V °°c=5v 110%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, =50pF UNIT
R _=500Q R, = 5000
Min Ty Max Min Max
t_(H) Setup time, High or Low 35 40
(L) | AjorB to CPABor CPBA Waveform 4 40 45 ne
t (H) Hold time, High or Low h 0 0
h
(L) | A orB_to CPABor CPBA Waveform 4 0 0 ns
t (H) Setup time, High or Low 50 50
f(L) | OFBA 1o OEABorOEABI OEBA | Wavelom 5.6 50 50 ns
t(H Hold time, High or Low 0 0
(L) | OFBA toOEABorOEABI OEBA | Wavelom 5.6 0 0 ns
L) Pulse width, High or Low Waveform 1 40 45
L CPAB or CPBA 2 35 4.0 ns

Note: 1 Setup time is to protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously.

January 29, 1990
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Philips Components-Signetics FAST Products Product Specification

FAST 74F651, 74F652, 74F651A, 74F652A

Transceivers/Registers

AC WAVEFORMS

Apor B, Vu vy $BAorsaB
PHL LT

Bpor Ay,

\J v
Apor B ) Pl

A\

A, or By

Wavelorm 1. Propagsiion Deiay, Clock Input 1o Output,
Clock Pulse Widih, and Maximum Clock Frequency

SBAor
Aner 'L/[/V-—\‘IMB
tpuy t

PHL
Ajor 8,

Waveform 2. Propagation Delay, An 1o Bn or Bn to
%‘9

An and SAB or SBA to An or Bn
7z
Mo A v

- .
1 (H) | ty () te(Df— thiL)
cPBA

or
CPAB Vu K¥'vm

Waveform 4. Data Seiup and Hold Times

Bpor Ay

'™ )

Waveform 3. Propagation Delsy, Anto Bnor8n
to An and SAB or SBA 10 An or Bn

= s AT o Tl -,
(L ttpil) t, , ty(H)
oeAB JF Y OEBA V“L -

Wavelorm §. OEBA 10 OEAB Setup and Hold Times Wavelorm 8. OEAB to OEBA Setup and Hold Times

t pzL t'vu

OEBA’
OEAR

OEAB
4V gy 0V
Apor

Wavstorm 7. 3-Btate Output Enable Time To Nlnh Lovel
And Outpit Disable Time From High Leve

Apor B, vouo:v

Wavetorm 8. 3-Staie Output Ensble Time Ta Low Level
And Outpui Disable Time From Low Laval

NOTE:

For all waveforms, V,, = 1.5V.

The shaded areas indicate when the input is permitted 1o change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

Vee \ f J
w AMP (V)
T Lo 7.0v so%
et | Ry "
Ve 10% 10% o
PULSE
GENERATOR pu.T I’—'mt o) ‘*I P tan @)
i |’_'m¢ ) P to @)
L _J_ 90% 0% AP ()
= = = = sgfsnéVE Va '™
Test Circult For 3-State Outputs 10% . K _10% ov
SWITCH POSITION ' " '
TEST SWITCH
------ vy =15V
oLz closed input Pulse Definition
tpz1 closed
All other open
DEFINITIONS - INPUT PULSE REQUIREMENTS
o FAMILY
RL = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate tw | Y |t
CL = Load capacitance includes jig and probe capacitance; !
see AC CHARACTERISTICS for value. 74F 3.ov IMHz | 500ns; 2.5ns | 2.5ns
RT = Termination resistance shouid be equal to ZouT of T T |
pulse generalors.
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