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FEATURES

= 8-Bit bidirectional /O port with
handshake

* Register status flag flip-flops

* Separate clock enable and output
enable

* Parity generation and parity check

» B outputs and parity output sink
64mA
DESCRIPTION
The 74F552 Octal Registered Trans-
ceiver contains two 8-bit registers for tem-
porary storage of data flowing in either di-
rection. Each register has its own clock
(CPR, CPS) and Clock Enable (CER,
CES) inputs, as well as a flag flip-flop that
is set automatically as the register is
loaded. The flag output will be reset when
the Output Enable returns to High after
reading the output port. Each register has
aseparate Output Enable (OEAS, OEBR)
for its 3-state buffer. The separate Clocks,
Flags and Enables provide considerable
flexibilty as 11O ports for demand-re-
sponse data transfer. When data is trans-
ferred from the A portto the B port, a parity
bitis generated. On the other hand, when
data is transferred from the B port to the A
port, the parity of input data on B,-B, is
checked.

Octal Registered Transcelver With Parity and Flags (3-State)

TYPICAL SUPPLY CURRENT
PE PICA
TY TYPICAL £, TOTAL)
74F552 85MHz 120mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Voo = 5V410%; T, =0°C 10 +70°C
28-Pin Plastic DIP (600mil) N74F552N
28-Pin Plastic SOL! N74F552D

NOTE: Thermal mounting technique are recommended. See AN SMD-100 ProcessApplica-
tions (page 17) for a discussion of thermal consideration for surface mounted devices.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
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TOP VIEW

PINS DESCRIPTION ,.z:;&’_cl;ev LgméxE
A, - A, | ADatainputs 3.5/1.0 70pA/0.6mA
B, - B, | B Data inputs 3.5/1.0 70uA/0.6mA
CPR | Rregisters clock input (active rising edge) 1.0/1.0 20uA/0.6mA
CPS | S registers clock input (active rising edge) 1.0/1.0 20uA/0.6mA
CER | Rregisters clock Enable input (active Low] 1.0/1.0 | 20pA/0.6mA
CES | Sregisters clock Enable input (active Low) 1.0/1.0 | 20uA/0.6mA
- | A-to-B Output Enable input (active Low)

OEBR and clear FS output (active Low) 10720 20pA/1.2mA

OEAS B-to-A Output Enable in?ut (active Low) 1.0/2.0 zqw1_2m
and clear FR output (active Low)

PARITY Parity bit transceiver input 3.5/1.0 70uA/0.6mA
Parity bit transceiver output 750/106.7 | 15mA/64mA

RROR | Parity check output (active Low) 50/33.3 | 1.0mA/20mA
A, - A, | ADataoutputs 150/40 | 3.0mA/24mA
B, - B, | B Data outputs 750/106.7 | 15mA/64mA
FR A-to-B Status Flag output {active High) 50/33.3 | 1.0mA/20mA
FS B-to-A Status Flag output (active High) 50/33.3 | 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state.
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FUNCTIONAL DESCRIPTION

Data applied to the A inputs are entered and
stored on the rising edge of the CPR dock
pulse, provided that the CER is Low; simulta-
neously, the status flip-flop is set and the A-to-
B flag (FR) output goes High. As the CER
returns to High, the data will be held in R
register. This data entered from the A inputs
will appear at the B port /O pins after the
OEBR has gone Low. When OEBR is Low, a

parity bitappears atthe PARITY pin, which will
be set High when there is an even number of
1s or all Os at the Q outputs of the R register.
After the data is assimilated, the receiving
system clears the flag FR, by changing the
signal at the OEBR pin from Low to High. Data
flow from B-to-A proceeds in the same manner
described for A-to-B flow. A Low at the CES
pin and a Low-to-High transition at the CPS pin

enters the B input data and the parity input data
into the S register and the parity register respec-
tively and set the flag output FS to High. A Low
signal at the OEAS pin enables the A port VO
pins and a Low-to-High transition of the OEAS
signal clears the FS flag. When OEAS is Low,
the parity check output ERROR will be High if
there is an odd number of 1s at the Q outputs of
the S registers and the parity register.

R or S REGISTER FUNCTION TABLE

INPUTS OUTPUTS [i= [':hgh voltage'elev?l
= e level
A orB, | CPX | CEX | INTERNAL @ | OPERATING MODE to /0w wotade
X X H NC Hold data X=Don't care
L T L L X=R or S for CPX and CEX
Load data T =Low-to-High transition
H 1 L H + =Not Low-to-High transition
X 1 L NC Keep old data
OUTPUT CONTROL TABLE
INPUT OUTPUTS OPERATING MODE| E= Ir:alh voltgaggele‘eﬁl
== = voltage leve
OEXX INTERNAL Q An or Bn X=Don't care
H X Zz Disable outputs XX=AS or BR
Z =High impedance "off" state
L L L
Enable outputs
L H H
R or S FLAG FUNCTION TABLE
INPUTS OUTPUTS H= High woltage level
[rm— OPERATING MODE |L= Low voltage level
CEX | cPX | OEXX| FRorFs ol e chaf,gge
H X 1 NC Hold fia X=Don* care
9 X=R or S for CPX and CEX
X X T L Clear ﬂag T =L°w-t°'High transition
¥ =Not Low-to-High transition

PARITY GENERATION FUNCTION TABLE

INPUTS OUTPUTS PER H= High voltage level
OEBR | CPR |Number of Highs in The Q outputs of the R register | PARITY OPERATING MODE )L(:l;g:‘tvgtraege lovel
H X X Y4 Hold data Z =High impedance "off" state
T =Low-to-High transition
L T 0,2,4,6,8 H Load data
L T 1357 L

PARITY CHECK FUNCTION TABLE

INPUTS OUTPUTS
OEAS | CPS | PARITY | Number of Highs in The Q outputs of the R register| ERROR | CF C 1A NG MODE
H | X | X X H
L |t L 02,468 L
L | 1 L 1,357 H Parity check
L T H 02468 H
Ll t] H 1,357 L

H= High wvoltage level
L= Low voltage level
X=Don' care

T =Low-to-High transition

January 2, 1991
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LOGIC DIAGRAM
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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
VOc Supply voitage 051t +7.0 Vv
Vin Input voltage 051t +7.0 \'}
In Input current 30 to +V mA
Vout Voltage applied to output in High output state 0.510 +V \

FR, Fs, ERROR 40 mA
lout Current applied to output in Low output state Ay A, 48 mA
By- B, PARITY 128 mA
A 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 v
Vi Low-level input voltage 0.8 v
Ik Input clamp current -18 mA
FR, FS, ERROR -1 mA
lon High-level output current Ao' A7 -3 mA
By- B, PARITY -15 mA
FR, Fs, ERROR 20 mA
lo Low-level output current Ay A, 24 mA
By B,. PARITY 64 mA
Ta Operating free-air temperature range 0 70 °C
N
January 2, 1991 551
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

LMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ“ | Max
+10%V, 25 \
FR, Fs, ERROR lop="1mA «
tS%Vcc 2.7 34 v
Vec =MNN, L —3mA +10%V 24 v
\"/ High-level output voltage A-A _ OH™
OH 0" "7 Vi = MAX, 5%V 27 | 33 v
VIH = MIN
+10%V, 2.0 \
B,- B., PARITY lop="15mA s
07 5%V 20 Vv
110%V 030 | 0.50 Vv
FR, Fs, ERROR lop =20mA cc
:tS%Vcc 0.30 | 0.50 \Y
V.~ =MIN
ce ' $10%V 035|050 | V
VoL Low-level output voltage Ay As VL =MAX, | 1o =24mA
V“_‘| =MIN :tS%Vcc 035 0.50 \Y
B-B lo =48mA $10%V o 038|055 | V
PRRITY lop =84mA 5%V 042|055 | V
VIK Input clamp voltage Vcc = MIN, = IIK 0.73| -1.2 v
others Vo =MAX V, = 7.0V 100
II Input current at A B B cc ! HA
maximum input voltage - Ny Bo” Py = =
P g 0 PXRI'IQY 7 VCC =55V, VI =55V 1 mA
others except
s High-level input cument Ao- A.,, Bo- B7, VCC = MAX, V' =27V 20 HA
PARITY
others 06 | mA
IIL Low-level input current Vcc = MAX, VI =0.5V
OEAS, OEBA -1.2 | mA
Off-state output current A-A
| | * ' = =
OZH" M | High-level vohtage applied | 5 g Vog = MAX, Vo= 2.7V 0| v
Off-state output current 0 "7
i | ’ = MAX =0.
ozL" 'L | Low-level voltage applied PARITY Vee V=05V 600 | pA
Short-cirouit Aoy PS5 PR 60 -150 | mA
| 3 RRO Ve = MAX
os Output current cc
B -B7, PARITY . -100 -225 | mA
lec 115 | 170 | mA
lec | Supply current (total) leoL Ve = MAX 125 | 185 | mA
ez 120 | 180 | mA

NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the appiicable type.
2. All typical vaiues are at V.. = 5V, TA = 25°C.

3. Not more than one output should be shorted at a time. For testing 'OS' 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 test, lgg tests should be performed last.
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AC ELECTRICAL CHARACTERISTICS

LIMITS
T, =+25°C T,=0Clo+70°C
V..=5V V.. =5V110%
SYMBOL PARAMETER TEST CONDITION cfg 50pF °8L = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
fuax | Maximum Clock Frequency Waveform 1 70 85 60 MHz
o Propagation delay 35 50 8.0 3.0 8.5
t, | CPStoA orCPR10oB, Waveform 1 40 60 | 90 35 | 90 ne
Propagation delay Waveform 1 3.0 50 7.5 25 85 ns
LH | CPStoFS or CPR to FR
o _Tg'gApag;ﬁ:g g‘:'ao_é.ﬁyE o FR Waveform 2 40 60 | 85 as | 90 ns
oy Propagation delay 6.5 13.0 16.5 6.0 18.0
t,. |CPS to ERROR Waveform 4 75 115 | 150 | 70 | 160 ns
toq | Propagation delay 65 8.5 11.0 5.5 125
ty. | CPR to PARITY Waveform 4 10.5 135 | 17.0 100 | 180 ns
tn | Propagation delay 35 55 8.0 3.0 85
t., | OEAS to ERROR Waveform 3 3.0 50 | 70 25 | 80 ns
oz Output Enable time Waveform 7 25 40 7.0 20 8.0 ns
tz, |OEASto A or DEBR®0 B Waveform 8 40 6.5 95 40 105
toz | Output Disable time Waveform 7 20 40 7.0 1.5 85 ns
to 7 OEAS to An or OEBR to Bn Waveform 8 20 35 7.0 1.5 75
oz Output Enable time Waveform 7 2.0 40 7.0 20 7.5 ns
oy OEBR to PARITY Waveform 8 40 55 8.0 3.0 9.0
tonz Output Disnable time Waveform 7 20 40 7.0 20 75 ns
z OEBR to PARITY Waveform 8 20 4.0 7.5 20 8.0
AC SETUP REQUIREMENTS
LIMITS
Ty =+25°C T, =0°Cto+70°C
V=5V V.~ =5V110%
SYMBOL PARAMETER TEST CONDITION c:",’ 50pF °8L = 50pF UNIT
R, = 5000 R, = 5000
Min Typ Max Min Max
t_(H) Setup time, High or Low 75 8.5
(L) | A orB orPARITYw CPSorCPR | ‘aveloms$ 45 55 ns
t.(H) Hold time, High or Low oY 0
(L) | A, orB orPARITYtCPSorcPR | ‘aveform$ 0 0 ns
t_(H) Setup time, High or Low 7.0 7.5
() | CEStoCPSorCER I CPR Waveform 5 70 75 n
th(H) Hold time, High or Low 0 0
() | CESwCPSorCER CPR Waveform 8 0 0 e
tw(H) CPS or CPR Pulse width, 50 6.5
L) High or Low Waveform 1 65 75 ns
Recovery time OEBR to CPR
'REC or OEAS to CPS Waveform 6 14.5 16.5 ns
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AC WAVEFORMS

Waveform 1. Propagation Delay, Clock input
to output and maximum ciock frequency

Waveform 3. Propagation Delay, Output Enable to ERROR

An Bn
CES, CER
PARITY

CPS, CPR

Waveform 5. Data Setup And Hold Times

OEAS , OEBR *tv.. ;tv.,
t
Ap B, ‘ez PHZ sy, 0.3V
PARITY Vi
ov

Waveform 7. 3-State Output Enable Time To High
Level And Output Disable Time From High Level

FS, FR Va
Waveform 2. Propagation Delay, Output Enabie to
Fiag output

CPS, CPR Vo Va
PARITY - o4V, oV
ERROR T A trn vy,

Wavelorm 4. Propagation Delay, Clock to PARITY and ERROR

OEAS, GEBR Ve
trec

CPS, CPR Y

Waveform 6. Recovery time from Output Enable to Clock

OEAS , OEBR Vu Vu
traL tpz
AnB, L Vo *0.3V
PARITY -

Waveform 8. 3-State Output Enable Time To Low
Level And Output Disabie Time From Low Level

NOTE: For all waveforms, Vi =1.5V.
The shaded area indicate when the input is permitted to change for predictable output

TEST CIRCUIT AND WAVEFORMS

A\

PULSE
GENERATOR

Test Circuit For 3-State Outputs

SWITCH POSITION
TEST SWITCH
oz closed
ton closed
All other open
DEFINITIONS

RL = Load resistor; see AC CHARACTERISTICS for value.

CL = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

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

1 AMP
0% 3 v 0% \
neGaTvE | Y v v
PuLse * 10% 10% f
ov

— L—'m(") -l L—'nu )

— r—'nuﬂ,) r_'ﬂl. @)
{ 0% 0% AP
POSITIVE v v
PULSE - »
10%
S A I tw { ov
VM =15V

Input Pulse Definition

INPUT PULSE REQUIREMENTS
FAMILY
Ampiitude | Rep.Rate Wl Y | Y
74F 3.0v 1MHz 500ns| 2.5ns | 2.5ns
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