INTEGRATED DEVICE 14 D MW 4825771 0004209 8 -
OOTAL TRANSCEIVER/ o 55‘?7%’@7'2’9%
Integrated Deviceochnologyinc|| REGISTER - IDT 54/74FCT652/A
FEATURES: : DESCRIPTION: T-52-3| |

o IDT54/74FCT651 and IDT54/74FCT652 are equivalent to
FAST™ speeds

e IDT54/74FCT651A and IDT54/74FCT652A 30% faster than
FAST™ speeds

Bidirectional bus transceiver and registers

Independent registers for A and B buses

Real-time data transfer or stored data transfer

Cholce of true and inverting data transfer

3-state outputs

lo. = 64mA (commerclal) and 48mA (military)

CMOS power levels {SpW typ. static)

TTL input and output level compatible

CMOS output level compatible

Avallable In 24-pin 300 mil DIP, SOIC, 28-pin LCC and PLCC
Product available in Radlation Tolerant and Enhanced versions
Military product compliant to MIL-STD-883, Class B

The IDT54/74FCT651/A and IDT54/74FCT652/A, built in
CEMOS™ , consist of bus transceiver circuits, D-type flip-flops
and control circuitry arranged for multiplex transmission of data
directly from the data bus or from the intemal storage registers.
GAB and GBA are provided to control the transceiver functions.
SAB and SBA control pins are provided to select either real-time or
stored data transfer. The circuitry used for select control will elimi-
nate the typical decoding glitch that occurs ina multiplexer during
the transition batween stored and real-time data. A low input level
selects real-time data and a high sslects stored data. :

Data on the A or B data bus, or both, can be stored in the Internal
D flip-flops by low-to-high transitions at the appropriate clock pins
(CPAB or CPBA), regardless of the select or enable control pins.
When SAB and SBA are in the real-time transfer mode, it is also
possible to store data without using the internal D-type flip-flops by
simultaneously enabling GAB and GBA. Inthis configuration, each
output reinforces Its input. Thus, when all other data sources tothe
two sets of bus lines are at high impedance, each set of bus lines
wilt remain at Its last state.

FUNCTIONAL BLOCK DIAGRAM

IDT54/74FCTE52/A (Non-inverting) \DT54/74FCTE51/A (Inverting)
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CEMOS is a trademark of Integrated Device Technology, Inc.
FAST Is a trademark of Fairchild Semiconductor Co.
MILITARY AND COMMERCIAL TEMPERATURE RANGES JANUARY 1989
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INTEGRATED DEVICE
IDT54/74FCTE51/A AND IDTS4/74FCT652/A FAST

CMOS OCTAL TRANSCEIVER/REGISTER
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

Hyorkei 2

SRR A

——
cpPaB O+ 24[] Vo .
sAB []2 23[] cPBA
GAB []s 22]7] SBA
As O« 211 GBA
Az s 824-1. 20{] By
W M R
4 7 18 3
Aq Cls 0242, 17 g,
Ag Cle 18] By
Az 1o 15[} Bg
Ag [t 1411 By {
GND [12 131 Bg
DIP/CERPACK/SOIC LCC/PLCC
TOP VIEW TOP VIEW
LOGIC SYMBOL
I I I PIN DESCRIPTION
—fcrag A1 Az As Ay Ag Ag A Ag PIN NAMES DESCRIPTION
g A -A Data Register Inputs
] g:s,« - 1778 Data Register A Outputs
—1 spa B, -B Data Register B Inputs
-B, I
—{@8& B, B, B, B, Bs By B, B, Data Register B Outputs
I I | I I I I | CPAB, CPBA Clock Pulse Inputs
SAB, SBA Transmit/Recelve Inputs
GAB, GBA Output Enable Inputs
FUNCTION TABLE
INPUTS DATA 1/O OPERATION OR FUNCTION
GAB _GBA |CPAB cPBA| SAB  SBA | A, THRU A By THRU By FCT651/A FCT652/A
L H |HorL Hork{ X X Isolation Isolation
[nput Input
L H|t t]x x P nP Store A and B Data Store A and B Data
X H 1 HorL]| X X Input Unspecified) Store A, Hold B Store A, Hold B
H H t t x@  x Input Output Store A in both reglsters Store A In both registers
L X |Hot 1 | X X junspecified™] tnput Hold A, Store B Hold A, Store B
L Lt t X X®| output Input Store B in both registers Store B in both registers
L L X X X L Outout In Real-Time B Data to A Bus Real-Time 8 Data to A Bus
L L | X Hot| X H utp put Stored B Data to A Bus Stored B Data to A Bus
H H X X L X Real-Time A Data to B Bus Real-Time A Data to B Bus
H H [HorL X H X Input Output Stored A Data to B Bus Stored A Data to B Bus
Stored A Data to B Bus and Stored A Data to B Bus and
H L |Hol Hort| H H Output Output Stored B Data to A Bus Stored B Data o A Bus
NOTES: 7

1. Thedata outputfunctions may be enabled or disabled by various signals atthe GAB or GBA inputs. Data inputfunctions are always enabled, i.e., data atthe
bus pins will be stored on every low-to-high transition on the clock Inputs.

2. Select control = L: clocks can oceur simultaneously.
Select confrol = H: clocks must be staggered in order to load both reglsters,
H = HIGH, L = LOW, X = Don't Care, 1 LOW-to-HIGH Transition
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IDT54[74FCTE51/A AND IDT54/7AFCT652/A FAST S . IR
o MILITARY AND COMMERCIAL TEMPERATURE RANGES

DETAILED BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS @

CAPACITANCE (T,= +25°C, f = 1.0MHz) T— 52 3 /

SYMBOL RATING COMMERCIAL| MILITARY { UNIT SYMBOL! PARAMETER(" | CONDITIONS P. UNIT
Terminal Voltage vV, = 0V

Vyeau® | with Respectto | -05t0 +7.0 | -0510 +7.0] V O | input Capasttance N 6 110} pF
GND Cwo | 10 Capacitance Vour = OV 8 | 12 | pF
Terminal Voltage NOTE: - .

Vieau® \éﬂ&Dﬂespect to -05t0Ves | -05toVec| V 1. This parameter Is guaranteed by characterization data and not tested.
Operating 7 ‘

T Tomperaure Oto +70 |-86to +125] °C . .
Temperature

Teias Under Bias -85t0 +125 |-65t0 +135| °C
Storage . _

Tsta Temperature 85to +125 |-6510 +150] °C

Pr Power Dissipation 05 05 w

lour DC Output Current 120 120 mA

NOTES: :

1. Stresses greater ﬂ1an those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage fo the device, This Is a stress rat-
ing only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specificationis notimplied. Exposure o absolute maximumrating con-

ditions for extended periods may affect reliability.
2. (nput and Vg terminals only.
3. Outputs and /O terminals only.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Vic = 0.2V, Vug = Voo -0.2V

Commercial: Ta = 0°C to +70°C; Voo = 5.0V+5%
Military: Ta = -65°C to +125°C; Vg = 5.0V+10%

SYMEOL PARAMETER TEST CONDITIONS (" MIN. | TYP?| max. | uniT
Vi Input HIGH Level Guarantsed Logic High Level 20 - - v
Vi Input LOW Levetl Guaranteed Logic Low Level - - 0.8 v

v, =V, 1 - - 5
Input HIGH Current I cC
n (E’;‘éfapt I/O pins) V, =27 I 5@
- Vee = Max. 4 A
I LOW Current ’ v =08V - - maad B
cept /O pins) V, = GND - = -5
I nput HIGH Current Yi = Veo - i
0 pins only) vV, =27V - - 15t
VOG = Max. (4]
b LOW Curment Vi =08V = - =16 yA
(' pins oniy) V, = GND - - -15
Vi Clamp Diode Voltage .| Ve = Min,, Iy = ~18mA - -07 | -12 v
los Short Circuit Current Voo = Max®), Vp = GND -60 | -120 | - mA
Voo = 3V, Wy = Vo or Vyo. lon = -82)A Vie | Ve -
lon = ~300pA v v, -
Vo Output HIGH Voltage Veo = Min. = = YT v
Vi = Vi or Vi loy = -12mA MIL. 24 43 -
lon = ~16mA COM'L. 24 43 —
Voc = 3V, V[N = VLC or Vg, |°|_= 300}.IA - GND VLO
Vo Output LOW Vottage Voo = Min. lo = 300uA - G Ve |,
Viy = Viyor Vi lor. = 48mA MIL. - 0.3 0.56
loL = 64mA COM'L. — 03 | 055
Vy Input Hysteresis on Clock Only - - 200 - mV
NOTES:

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typleal values are at Voo = 5.0V, +25°C ambient and maximum loading.

3. Notmore than one output should be shorted at one time. Duration of the short clrcuit test should not exceed one second.

4. This parameter Is guaranteed but not tested.

5. These are maximum loi. values per output, for 8 outputs tumed on simultanecusly. Total maximum lg,, (all outputs) Is 612mA for commercial and 384mA
for military. Derate Loy for number of outputs tumed on simultaneously.
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POWER SUPPLY CHARACTERISTICS

Vic =

T-523/

SYMBOL

PARAMETER

TEST CONDITIONS (!

MIN.

YR |

MAX.

. UNIT

ke

Quiescent Power Supply Current

Voo = Max.
Vin 2 Vo iV € Me
fop =1 =0

0.001

15

mA

Alec

Quiescent Power Supply Current
TTL inputs HIGH

Voo = Max.
Viy = 3.4v0

05

20

leco

Dynamic Power Supply current®

Voc= Max.

Outputs Open

GAB = GND

GBA = GND

SAB = CPAB = GND
SBA = Vo

One Input Toggling
50% Duty Cycle

£
AWV
&

Vin

0.15

0.25

Total Power Supply Current'®

Voc = Max.
Outputs Open
fop = 10MHz
50% Duty Cycle
GAB = GND
GBA = GND
SAB = CPAB = GND
SBA = Vg

One Bit Toggling
atfy = 5MHz
50% Duty Cycle

Vin
Vin
(FCT)

£

15

4.0

Vi = 34Vor
VIN = GND

20

6.0

g = Max.

GND
SAB = CPAB = GND
SBA = Vo
Eight Bits Toggling
atfy = 26MHz
50% Duty Cycle

A v

Vo
Ve

gfz

378

789

" Vi = 34Vor

Vi = GND

6.0

16.8%

NOTES:

1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typleal values are at Voo = 5.0V, +25°C amblent and maximumn loading.
3. Per TTL driven input (Vjy = 3.4V); all other Inputs at Vo or GND.

4, This parameter is not directly testable, but is derived for use in Total Power Supply calculations.

5. Values for these conditions are examples of the |,

6. Ic = louigscent + Invputs * 1oy

YNAMIC
lo = lgg + Aleg DyNy + logp (fep/2 + § Ny)

leo = Quiescent Current
Alee = Power Supply Current for a TTL High Input (Viy = 3.4V)
Dy = Duty Cycle for TTL Inputs High
Ny = Number of TTL Inputs at Dy
[oco Dynamic Current Caused by an Input Transition Pair (HLH or LHL)

= Clock Frequency for Register Devices (Zero for Non-Register Devices)

lnput Frequency

N, = Number of Inputs at
All currents are In milliamps and all frequencles are in megahertz.

formula. These limits are guaranteed but not tested.
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

- T-52-3]

IDT54/74FCT651/652 IDT54/74FCTE51A/652A
SYMBOL PARAMETER | conpirion™ CoM'L. MIL. com'L. MiL. uNIT
TYP.O 3 7 TYP.O) 2 @
| MING] Max. | Mming®| max. Mg max. | MIN® max.
::;HL Pm%fl%at‘?"auze‘ay 80 | 20 | 80 | 20 |100 | - - ~ - - ns
::-:Li Propagation Delay 80 |20 [0 |20 10| - | -] - | - - ns .
towH Propagation Delay :
tr | SBAGrSABtoAorB 100 [ 20 | 110 | 20 {120 | - - - - - ns
}gg_* Output Enable Time 90 | 20 w0020 120 - | - | =} - | -] nm
k¢ Output Disable Time C = 80pF
,:z'z Enable to Bus R, =500 | 90 | 20 {100 | 20 | 120 | - - - - - ns
Set-up Time .
tsu HIGH or LOW 3.0 40 - 45 - - - - - - ns
Bus to Clock
Hold Time
t HIGH or LOW 10 | 20 - {20 | - - - - - - ns
Bus to Clock
Pulse Width, .
tw HIGH or LOW 40 | 60 | - | 60 | - - - - - - ns
NOTES: .
1. See test circuit and waveforms. .
2. Minimum limits are guaranteed but not tested an Propagation Delays.
3. Typical values are at Vec = 5.0V, +25°C amblent and maximum loading.
ORDERING INFORMATION
XXX X X
IDTXXFCT Device Type  Package Process/Temperature
Blank .Commercial :
B B8 Compliant to MIL-STD-883, Class B
P Plastic DIP
D CERDIP
E CERPACK
J Plastic Leadless Chip Carrier
L Leadless Chip Carrier
SO Small Outline IC
651 Inverting Octal Transcelver/Register
652 Non-Inverting Octal Transceiver/Reglster
.} 651A Inverting Fast Octal Transceiver/Reglster
652A Non-inverting Fast Octal Transceiver/Register
| 54 -56°C to +125°C
| 74 0°Cto +70°C
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