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FAST CMOS PRELIMINARY
OCTAL TRANSGEIVER/ o7 AP A TeaoA
FEATURES: - DESCRIPTION: T-52-31
o IDT54/74FCT646 and IDT54/74FCT648 equivalent to FAST™ The IDT54/74FCT646/A and 1DT54/74FCT648/A consist of a
speed; bus transceiver circult with 3-state D-type flip-flops and control cir-
° IDT54/74FCT646A and IDT54/74FCT648 A are 30% faster cuitry arranged for multiplexed transmission of data directly from
than FAST N the input bus or from the internal registers. Data on the A or B bus
will be clocked into the registers as the appropriate clock pingoes
¢ ‘lliggvzlesr:} tol ngfe%megm drive over full temperature and to a high fogic level. Enable Control G and direction pins are pro-
ge supply vided to control the transceiver function. In the transceiver mode,
¢ Independent registers for A and B buses data present at the high Impedance port may be stored in sitherthe
o Muitiplexed real-time and stored data . A or the B register, or in both. The select controls can multiplex
e Choice of true and inverting data paths - stored and real-time ({transparent mode) data. The direction control
e 3-state outouts determines which bus will receive data when the enable control
P X . G isActive LOW. In the isolation mode (Enable ControlG HIGH),
e lo. = 64mA (commercial) and 48mA (military) A data may be storedinthe B register and/or B data may bestored
¢ CMOS power levels (SpW typ. static) in the A register.
e TTL input and output level compatible
e CMOS output level compatible
L]

Available in 24-pin, 300 mil CERDIP, plastic DIP, SOIC, CER-
PACK, 28-pin LCC and PLCC

" Product available in Radiation Tolerant and Enhanced versions
e Military product compliant to MIL-STD-883, Class B
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

JANUARY 1989

® 1949 Integrated Device Technokogy, Inc.

$10-140

DSC-4035/1

ENPTERLNE DAIN-BANAE S S

b et DU Wi 4 el

il i

i ARG L b

5
3
ki

PRI

b dy o AL L A

iy o b R

PRIIRELL BN S, B R




PR

INTEGRATED DEVICE

IDTS54/74FCTE46/A AND IDT54/74FCT648/A
FAST CMOS OCTAL TRANSCEIVER/REGISTER

-

MILITARY AND COMMERCIAL TEMPERATURE RANGES

L4E D BN 4825771 0004204 9 WM

PIN CONFIGURATIONS PR

DIP/SOIC/CERPACK
TOP VIEW

LCC/PLGC
TOP VIEW

2. H = HIGH
L =LOW
X = Don't Care
1 = LOW-to-HIGH Transition

LOGIC SYMBOL :
| l | | I | I I PIN DESCRIPTION
PIN NAMES DESCRIPTION
—lcPaB A1 Az Ag A Ag Ag Ay Ag . -
—1 saB - N Ay-Ag Data Register A Inputs
—Jom Data Register B Outputs
—1 CPBA B, -8 Data Register B Inputs
—1 spa ) 178 Data Register A Outputs
—s B, B, B, B, By By B, B, CPAB, CPBA | Clock Pulse Inputs
- SAB, SBA Transmit/Receive Inputs
l I I I I i ' i | I DIR, G Output Enable Inputs
FUNCTION TABLE
. INPUTS DATA I/O OPERATION or FUNCTION
[ DIR CPAB CPBA SAB SBA Ag-A, By - B, FCT646/A FCTE48/A
H X HorlL Horl X X Input input Isolation ! Isolation
H X 1 1 X X ’ Store A and B Data Store A and B Data
L L X X X L Real Time B Data to Real Time B Data to
N . Output Input A Bus ABus _
L- L X HorlL X H Stored B Datato ABus | Stored B Datato A Bus
L H X X L X Real Time A Data to Real Time A Data to
Lt . input Qutput B Bus B Bus _
L H HorlL X H X Stored A Datato B Bus | Stored A Data to B Bus
NOTES:

1. The dafa output furictions may be enabled or disabled by various signals atthe G and DIR inputs. Data Input functions are always enabled; i.e., data atthe
bus pins will be stored on every LOW-to-HIGH transition of the clock inputs.
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INTEGRATED DEVICE

IDT54/74FCT646/A AND IDT54/74FCT648/A
FAST CMOS OCTAL TRANSCEIVER/REGISTER

LYE D B 4825771 0004205 O W

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS ©

" CAPACITANCE (Ta= +25°C, { = 1.0MHz)

1

T-52

SYMBOL RATING COMMERCIAL| MILITARY | UNIT SYMBOL| PARAMETER( [ CONDITIONS .| UNIT
Terminal Voltage C, . V=0V
Vg @ | with Respect to -05t0 +7.0 |-06t0 +70[ V | Input Capacttance | :7IN 10 | pF
GND - - Cwp | I/O Capacitance Vour = OV 8 | 12 | pF
Terminal Voltage NOTE: -
Vieru® VGVWI Respect to -05t0Vc | -05toVe| V 1. This parameter is guaranteed by characterization and not tested.
-| Operating
Ta Temperalure Oto +70 [-55t0 +125{ °C
Temperature
Taws Under Bias -55t0 +125 |[-6510 +135] °C
Storage ) . .
Ts1a Temperature 8510 +125 {-65t0 +150| °C
Py Power Disslpation 05 05 w
lour DC Output Current 120 120 mA
NOTES: ’

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanentdamage to 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
specification is notimplied. Exposure toabsolute maximum rating con
ditions for extended periods may affect reliability. i

2. Input and V¢ terminals only.

3. Qutpits and /0 terminals only.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:
Vig = 0.2V, Vg = Vo - 0.2V
Commercial: Ty = 0°Cto +70°C; Vo = 5.0V£5%

Military: Ty = -55°C to +126°C; Vo = 5.0V£10%

SYMBOL PARAMETER TEST CONDITIONS (" MIN. | TYP.2 | MAX. | UNIT
ViH Input HIGH Level Guaranteed Loglo High Level 2.0 - - v
Vi Input LOW Level Guaranteed Logic Low Level - - 0.8 v

Input HIGH Current ¥ = = - 5
by (Except /O pins) V =2 _ — 5(4)
Veg = Max,, o HA
) Input LOW Cument M =05V = - -5
e {Except I/O pins) v, = GND - = -5
by Input HIGH Current VM =% - - 15
(/O pins only) ¥ =27V - - )
Voo = Max,, (4] HA
e input LOW Current M_=08v - - -18
(/O pins only) V = GND - - -15
Vik Clamp Diode Voitage Ve = Min,, fy = -18mA - -0.7 ~-1.2 A
los Short Circuit Current Voo = Max® V, = GND -60 | -120 - mA
Voo = 3V, Vy = Vig OF Vg loy = -320A Vie | Voo -
. loy = -300pA Ve | Veo p
Output =
Vo High Voltage Voo = Min. o = ~12mA MIL. 24 | 40 | -
Vin =V orvy -
loy = -16mA COM'L. 24 4.0 -
Voo = 3V, Viy = Vic OF Ve oL = 300pA ~ lawo | we | VY
v Outout Lo Volta ) lo. = 300pA - GND | Vie
oL utput Low Voltage Voo = Min. lo. = 48mA MIL. ~ | 03 | o8
Vv =V or Vi, -
lo = 64mA COM'L. - 03 | 055
NOTES:

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

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second.

4. These parameters are guaranteed but not tested.
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INTEGRATED DEVICE

IDT54/74FCT646/A AND IDT54/74FCTG48/A

FAST CMOS OCTAL TRANSCEIVER/REGISTER

L4E D

B 4425771 000420t 2 WA

MILITARY AND COMMERCIAL TEMPERATURE RANGES

-

POWER SUPPLY CHARACTERISTICS

Vig = 0.2V: Vg = Voo - 0.2V

‘T-52-31

SYMEOL PARAMETER *"  TEST CONDITIONS MIN. | TYP@ | MAX. | uNIT
. VOG = Max.
lco Quiescent Powsr Supply Current Vn = Vel Vin Ve - 0.001 15 mA
fop =f;=0
Qulescent Power Supply Current Voo = Max. _
Aleo TTL Inputs HIGH Vi = 340 05 20 mA
VOG = Max.
Outputs Open
leoo Dynamic Power Supply Current G = GND Vin 2 Ve - 0.15 025 | mA/MHz
DIR = GND Vin <V
One Input Toggling
50% Duty Cycle
Voo = Max.
. Outputs Open Vin = Vie 5 40
fop= 10MHz Vin SV | - 1. .
50% Duty Cycle (FCM)
G= GND
DIR = GND _
One Bit Toggling iy = 34V
. or - 20 6.0
att;'= 5MHz Vix = GND
50% Duty Cycle N .
Ic Total Power Supply Current © mA
Vcc = Max. v
in 2 Vhe 5
Outputs Open Viy £Vie - 675 | 1275
fep= 10MHz
50% Duty Cycle (FCT)
G= GND
DIR = GND Viy = 34V &
Eight Bits Toggling or —- 9.75 21.75
atf) = 5MHz Vi = GND
50% Duty Cycle
NOTES:
1. For conditions shown as max. or min., use appropriate value specii ed under Electrical Characteristics for the applicable device type.
2. Typical values are at Vcc = 8.0V, +25°C ambient and maximum loading.
3. Per TTL driven input {V;y = 3.4V); all other inputs at Vg 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 |, formula. These limits are guaranteed but not tested,
. 6. Ig = loygscent + linputs + Ip

lg = lgc + Algg DyNy + 'cco (ch/Z +iN)
Ice = Quiescent Current

A'cc = Power Supply Current for a TTL High Input (Viy = 3.4V)

= Duty Cycle for TTL Inputs High .
NT = Number of TTL Inputs at Dy
lcep = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
= Input Frequency

N; = Number of Inputs at f;
All currents are in milllamps and all frequencles are in megahertz,
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INTEGRATED DEVICE

IDT54/74FCT646/A AND IDT54/74FCT648/A
FAST CMOS OCTAL TRANSCEIVER/REGISTER

14E D WE 4825771 0004207 4 mm

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

0 T52-F1

IDT54/74FCT646 IDT54/74FCT646A() .
SYMBOL PARAMETER CONDITIONS" vp® COM'L. MIL. wvee COM'L. MIL »UNIT
T IMING] MAX, |MING)] MAX. © | MING] MAX. {MIN.2] MAX.
trn Propagation Delay _
tone Bus fo Bus 8.0 2.0 9.0 20 1.0 20 6.3 20 77 ns
Output Enable Time B
:"Z” Enable to Bus & 90 | 20 | 140 | 20 | 150 -~ | 20| 98| 20] 105] ns
P2 DIRfoAorB :
t Qutput Disable Time N -
tPHZ Enable to Bus & ) 9.0 20 9.0 20 ; 11.0 - 20 6.3 20 77 ns
.tP'-Z :Irectionﬁ to BDusl C, = 50pF : -
PLH ropagation Delay - _
to, Clock 1o Bus Ry = 5000 80 | 20 | 90 | 20 | 100 20| 63| 20| 70 ns
tpn Propagation Delay _
tor SBA or SABto A or B 10.0 20 | 110} 20 120 20 7.7 20 84 ns
Set-up time HIGH
tsu or LOW 3.0 4.0 - 45 - - 20 - 20 - ns
Bus to Clock
Hold time HIGH
ty or LOW 1.0 20 - 20 - - 18 - 15 - ns
Bus to Clock
Pulse Width, - — - - -
tew HIGH or LOW 4',0 6.0 6.0 5.0 5.0 ns
NOTES:
1. See test circuit and waveforms.
2. Minimurn fimits are guaranteed but not tested on Propagation Delays.
3, Typical values are at\eg = 5.0V, +25°C ambient and maximum loading.
4. These are preliminary numbers only. -
SWITCHING CHARACTERISTICS OVER OPERATING RANGE
IDT54/74FCT64814) IDT54/74FCTE48A
SYMBOL PARAMETER CONDITIONS" Tvp® COM'L. MIL. Typ®}_COML. MiL UNIT
" IMINGD| MAX. [MIN(®)| MAX. T IMING! MAX. [MIN.(] MAX.
ton Propagation Delay -
tpp Bus fo Bus , 7.0 20 8.0 20 9.0 20 5.6 20 6.3 ns
tom Output Enable Time .
tpa Enable to Bus & 9.0 20 15.0 20 | 180 - 20 105 20 126 ns
P DIRtoAorB
Output Disable Time
:P"Z Enable to Bus & 90 | 20| 90| 20| 110 - 20| 63| 20| 77 ns
PLZ Direction to Bus
ten Propagation Delay g':gggg 70 |20 | 90| 20] 100 - | 20] 63| 20] 70
toen Clock to Bus L | { X g X £ . . L ns
ton Propagation Delay
et SBA or SABto A or B 10.0 20 | 110} 20 120 - 2.0 7 20 84 ns
. Set-up time HIGH
tsu or LOW 3.0 4.0 - 45 - - 20 - 20 - ns
Bus to Clock
Hold time HIGH
ty or LOW 1.0 20 - 20 - - 15 - 16 - ns
Bus to Clock
Pulse Width, _ _ _ - _
tew HIGH or LOW 40 | 60 6.0 5.0 5.0 ns
NOTES:

1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Typical values are at\ee = 5.0V, +25°C ambient and maximum loading.

4. These are preliminary numbers only.
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INTEGRATED DEVICE

IDT54/74FCTE46/A AND IDT54/74FCTE48/A

FAST CMOS OCTAL TRANSCEIVER/REGISTER

L4E D EE 4825771 0004208 L mm

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDTXXFCT poiod XX X ol s SN .
Temperature Device Type Package Process/ . .
Range o - Temperature - e e - e -
B Range o ST ’ ) O
- Blank Commercial ) - .
) B MIL-STD-883, Class B s
S N O Plastic DIP Ce e
D CERDIP e
: SO Small Outiine IC
. L Leadless Chip Carrler
. E CERPACK .
- 646 Non-inverting Octal Transcelver/Register - g
646A Fast Non-Inverting Fast Octal Transceiver/.
Register
648 Inverting Octal Transceiver/Register
) 648A Fast Inverting Fast Octal Transcelver/Register
: | 54 (-65°C o +125°C)
174 {0°Cto +70°C) . .
§10-145
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