Philips Semiconductors-Signetics

Document No. | 853-0085

ECN No. 85748

Date of issue February 4, 19088
Status Product Specification
FAST Products

FEATURES

* High impedance NPN base inputs
for redued loading (701LA in High
and Low states)

* Independent registers for A and B
buses

* Multiplexed real-time and stor /d

data @/

FAST 74F653, 74F654
Transceivers/Registers

‘F653 Octal Transcelver/Register, inverting (3-state +Open Collector)
'F654 Octal Transceiver/Reglister, Non-Inverting (3-state +Open

Collector)
TYPE TYPICALf ,,\ TYPICAL SUPPLY CURRENT
(TOTAL)
74F653 90MHz 140mA
74F654 90MHz 140mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vog =5VE10%; T, = 0°Clo +70°C
24-Pin Cerdip (300mi) N74F653F, N74F654F

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

« Cholce of non-inverting and
inverting data paths < PINS DESCRIPTION J’gﬁg‘)ﬂ Lg'l\l)axgxﬁ
+ 3-state outputs (B,-B,) or Open- <% -
Collector outputs?A -A,) =(AA A "_"p"'s é@ 1.0/0.033 20pA/204A
SE /B <. |8 inputs @ VA 35/0.116 TORA/7OpA
DESCRIPTION crPAl / B clock input 1.0/0.033 20uA/204A
74 BEP//
The 74F653 and 74F654 Transceivers/ CPBA / input 1.00.033 20uA20pA
Registers consist of bus transceiver cir- ), SAB A-t&%?}&ﬂ 1.0/0.033 20pA/20pA
cuits with 3-state (B,-B,) or open collec- /) B-to-A selékinput 0
tor (A;-A )outputs B-type flip-flops, and 9 v S84 o 1.010.033 20uA20uA
control chrcuitry arranged for multiplexed A-to-B output °"‘% 1.00.033 20pA/20pA
transmission of data directly from the input A output enable .&@ 1.0/0.033 200A/20pA
bus orthe internal registers. Dataonthe A N .
or B bus will clocked into the registers as Ap-A, 1Hs 2&“& U/ 0C noe.7 OC /64mA
the appropriate clock pin goes High. Out- By-B, |Bodwuyf) /o067 | 15maama
put Enable (OEAB, OEBA) and Select oTE:
(SAB, SBA) pins are provided for bus  One (1.0) FAST Unit Load is deﬁnl/ d as ﬂu\ in the High state and 0. a@m
management. OC=Open Collector
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEENEC)
‘'F653 'F653 ‘F653
] Voo 485 8 70900 ';—b::
23] craa : P:
wm A AL A AN A, —po
OfhA —_—
. 1 —{cras WO e o PP
2 —~Gsas o ™1
. ch e F= i
h ”—' A X
. 22— sea e = 1o
21 —q OEBA J r&
[ 9 v :1.1
By .. .1 ‘ .S .l .l ". .7 .
» D 3
, TTITTI Do m—
Vw-Pinzl 20 10 1817 18 15 14 13 " »
GND = Pin 12 = | g
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Transceivers/Registers FAST 74F653, 74F654
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/EC)
Fes4 'F654 'F654
cras 1] Vee TR EREEREEERY o ::
- crns b1t3iti -
oulE ll Ay A A A A A A A ! D s
Ao La OEBA ] ) o
. O . = = S g
A [ B, ] cra OE " T
= O N = ) ==
~ E ~ .' 'I ‘ .' .‘ 'l .l '1 _.._.: ﬁ
Ay LY L v
As E & i " i ?13 E i 3 ) ﬁ
Ay E L] . "
ono [1a] S g = sappe
Voo =Pin == R pa
GND = Pin 12 S [e1e>

The following examples demonstrate the
four fundamental bus-management
functions that can be performed with the

‘F653 and 'F654.The select pins determine
whether data is stored or transferred
through the device in real time.

The output enable pins determine the
direction of the data flow.

REAL TIME BUS TRANSFER
BUSBTOBUSA

BUS A BUSB

N——

OEABOEBACPABCPBA SAB SBA

L L X X X t H

OEABOEBACPABCPBA SAB SBA

REAL TIME BUS TRANSFER
BUSATOBUSSH

BUSA BUS A

BUS A

OEABOEBACPABCPBA SAB SBA
X H t X X X
L X X b X X
L H 1 ) X X

OEABOEBACPABCPBA SAB SBA

H H L HolHol H H

X X L X
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Transceivers/Registers FAST 74F653, 74F654
FUNCTION TABLE
INPUTS DATA /O OPERATING MODE

OEAB| OEBA | CPAB |CPBA | SAB |SBA A B, 'F653 'F654
L H [HoL[HoL | X | X Isolation Isolation
L H 1 1 X | x Input Input Store A and B data Store A and B data
X H T [HoL| x | X Input Unspecified® Store A, Hold B Store A, Hold B
H H ) T L X Input Output Store A in both registers Store A in both registers
L X |HorL | 1T X X |Unspecified* Input Hold A, Store B Hold A, Store B
L L T T X L Output input Store B in both registers Store B in both registers
L L X X X1 L] ouput Input Real time B data to A bus | Real time B data to A bus
L L X |HorL| X | H Stored B data to A bus Stored B data to A bus
H H X X L | X Inout Output Real time A data o B bus | Real time A data to B bus
H H |[Horl| X H | X P Stored A data to B bus Stored A data to B bus

Stored A data to B bus Stored A data to B bus

H L |Horl HorL | H | H | Output Output Stored B data o A bus Stored B data to A bus

H= High voltage level
L= Low woltage 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

LOGIC DIAGRAM
oesa ——a>— ress oesa ——a>— s
OEAB ‘l> OEAD | o
cPBA e cPea et Do
o %Dﬁﬁ— o Doy
sap _D‘H[f— sas —D«B—
1 of 8 Charwels 1D ¢ 1 of 3 Channels 11}
| 1 o < - C' o o
L h:: g, b tLl C
- Y - } t—1 5
10D < 10 e
> o ’ re— i o re—
1 :] _be
\ww rvev " s/ \vi "J L" w s
N
To 7 other channeis To 7 other channeis
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Transceivers/Registers FAST 74F653, 74F654

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits 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
Ve Supply voitage 0510 +7.0 v
Vin Input voltage 0510 +7.0 v
In Input current -30to +5 mA
Vout Voltage applied to output in High output state 05t +Vcc \
lout Current applied to output in Low output state 128 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature <65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

LMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 5.0 55 v
Vi High-level input voltage 20 v
Vi Low-level input voltage 08 v
I Input clamp current -18 mA
Vou High-level output voltage A- A, 45 \
lou High-level output current B.-B 3 mA
(e §
-15 mA
lo, Low-level output cutrent 64 mA
T Operating free-air temperature range 0 70 °C
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Transceivers/Registers FAST 74F653, 74F654

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ“ | Max
o High-evel output current | A -A, Voo = MIN, V= MAX, V,, = MIN, V, <MAX 250 | pA
v High-evel ol Voo =MIN. 1\ ama Moo | 24 ’
vel o t volta =
oH 'g viput voltage | g -8, V, = MAX OH 5%V 27 | 33 v
V,, = MIN,
H loy=-15mA $10%V 20 v
V.~ = MIN
cc ' +10%V 055 | V
Vou Low-evel output voltage V. = MAX lo  =MAX cc
Vy, = MIN, 5%V o 042 | 055 | V
Vik Input clamp voitage Vec =MIN [ =1, 073]| -1.2 v
Input current at others Ve =00V, V| =7.0V 100 | pA
h maximum
input voltage AO-A7, 80-87 Vcc =55V, Vl = 5.5V 1 mA
I High-level input current | OEAB,OEBA,| v ___MAX, V, =27V
H s P CPAB, CPBA cc i 20 | A
e Low-leve! input current SAB'_SBA Ve = MAX, V, = 0.5V -20 BA
0
1.+l Off-state current High-level V... = MAX V = 2.7V 70
H7OZH | yoitage applied BB cc ' o HA
b+ Off-state current Low-level 07 V.. = MAX, V.= 0.5V -70
Loz voltage applied cc ° kA
los Short-circuit output current’|  By°B, Ve = MAX -100 225 | mA
i 110 | 160 | mA
CCH 1 404 1854
! Supply cument (total) | V.. = MAX 140 | 210 | mA
cC CCL CcC 1 604 2 404
| ccz 130 | 175 mA
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 |, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize intemal 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 parameter tests. In any sequence of parameter tests, log tests should be performed last.

4. These values are for worst case only. Worst case is defined as all (16) VO pins selected as outputs. When using worst case conditions thermal mounting is
required.
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Transceivers/Registers FAST 74F653, 74F654

AC ELECTRICAL CHARACTERISTICS

74F653, 74F654
T, =425C T,=0Clo+70°C
isyugo VOC =5V VOC =5V 10%
L PARAMETER TEST CONDITION C, = 50pF G, = 50pF UNIT
R, = 5000 R, = 500Q
Min Typ Max Min Max
A -
0 55 70 45
f Maximum dock en Waveform 1 MHz
Ax frequency B,- 100 115 85
toyn Propagation delay Waveform 1 6.0 145 19.0 55 21.0 ns
ot CPBAt A 6.0 8.0 11.0 55 115
toLH Propagation delay Waveform 1 55 75 10.5 50 12.0 ns
i CPABI0 B 55 80 105 55 12.0
Propagation delay 45 14.0 18.5 40 20.0
t,"?"H': B, 0A, Waveform 3, 4 45 7.0 100 | 40 105 ns
oL H Propagation delay Waveform 3, 4 40 6.0 95 35 11.0 ns
tont A, 0B, 40 65 95 40 10.0
Propagation delay 50 15.0 18.5 45 215
t,t'?'-H’: SBAA Waveform 3, 4 50 75 105 | 45 15 ns
o H Propagation delay 5.0 70 10.0 45 120
tonL SAB 1o B Waveform 3, 4 5.0 7.0 10.0 45 105 ns
Qutput Enable and Disable time 6.5 16.0 20.0 6.0 230
&'ﬂ OEBA 1o A Waveform 2 65 10.0 125 | 60 14.0 ns
o OEABto B, Waveform 9 6.0 8.0 11.0 55 115 s
tonz Output Disable time Waveform 8 65 95 13.0 6.0 145
toLz OEAB to B Waveform 9 6.0 9.0 12.0 55 145 ns
C SETUP REQUIREMENTS
74F653, 74F654
TA = +25°C TA =0°C 10 +70°C
SYMBOL PARAMETER TEST CONDITION Yo=Y Vog = SV +10% UNIT
C_ = 50pF C_ = 50pF
RL = 500Q RL = 500Q
Min Typ Max Min Max
t.(H) Setup time, High or Low 45 55
) | A_orB_to CPAB or CPBA Waveform 5 45 50 ne
(H) Hold time, High or Low 0 0
D0 | AorB io CPAB or CPBA Waveform S 0 0 ne
t (H) Setup time, High or Low ! 5.0 5.0
L) to OEAB or OEAB to OEBA | ' avelom 6,7 50 50 ne
(H) Hold time, High or Low 0 0
&(L) OEBA to OEAB or OEAB to OEBA | ' aveform 6.7 0 0 ns
t,(H) Pulse width, High or Low W aveform 1 45 45 ns
t, (L) CPAB or CPBA 65 65

Note : 1. Setup time is to protect against current surge caused by enabling 16 outputs (64mA per output) simultaneously.
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Transceivers/Registers FAST 74F653, 74F654

AC WAVEFORMS
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Waveform 1. Propagation Delay, Clock Input to Waveform 2. Enable and Disable Times for
Output, Clock Pulse Width, and Maximum Clock Open Collector Outputs
Frequency

Apor B, o \_I v, SBAorsAB Apor B, fv" \tvu SBA or SAB
t t
‘PLH oL PHL PLH
BnOI' An v" v“ An or Bl‘l BHOI’ Aﬂ V" Al‘l

\'
M or B
Waveform 3. Propagation Delay, An to Bn or Bn to An Wavetorm 4. Propagation Delay, An to Bn or Bn to An
and SBA to An or SAB to Bn and SBA to An or SAB to Bn
7 / Lz
Mnor 8y A v Wby Vi
Lo (H) ——f——t, ) 1, ta(L)
CPBA
or v M 4' M
CPAB

Waveform 5. Data Setup And Hold Times

ty(L) e thib) ts(H) 1h(H)

' v -
OEAB Vi OEBA Vu
Waveform 6. OEBA to OEAB Setup And Hold Times Waveform 7. OEAB to OEBA Setup And Hold Times

OEBA OEBA
Vu Vu Vu Vu
OEAB OEAB
tpzu ! pHz L4V gy 0.3V Yoz tpz
A or B, Vu o Anor B, Vu Vor+0.3V

—
Waveform 8. 3-State Output Enable Time To High Waveform 9. 3-State Output Enable Time To Low
Level And Output Disable Time From High Level Level And Output Disable Time From Low Level

NOTE: For all waveforms, VM =1.5V.

The shaded areas indicate when the input is permitted to change for predictable output performance.
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Transceivers/Registers FAST 74F653, 74F654

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS

AN

N

\

PROP. DELAY (ns)

[ ) 100 200 00 400 500 600
LOAD RESISTOR (Q))

NOTE:

When using Open-Collector parts, the value of the pull-up resistor greatly affects the value of the oy For example, changing the specified
pull-up resistor value from 5004 to 10002 will improve the 1, up to 50% with only a slight increase in the t,, . However, if the vaiue of the
pull-up resistor is changed, the user must make certain that the total I, current through the resistor and the total |, 's of the receivers do not
exceed the |, maximum specification.

TEST CIRCUIT AND WAVEFORMS

Voo

I

=M

poon ty | poony AMP (V)
10% 10% ov
L_"[K ﬂ') _4 L_'"_u @,)
|'—tm. ") |'—tm )

0% 0% AMP (V)
Test Circult For 3-State and Open Coflector Outputs POSIVE | Avy Ve
10% 10%
SWITCH POSITION ¢ tw ' ov
TEST SWITCH
o V=15V
bz pn | closed Input Pulse Definition
Open Collector | closed
All other open
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY
R = Load resistor; see AC CHARACTERISTICS for value. Ampltude | Rep.Rate | 1, |ty |ty
CL = Load capacitance includes jig and probe capacitance; 74F 3.0V 1MHz 500ns | 2.6ns | 2.5ns
see AC CHARACTERISTICS for value.

RT = Termination resistance should be equal to ZOUT of
pulse generators.
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