REGISTERS

HIGH-PERFORMANCE
CMOS BUS INTERFACE

IDT 54/74FCT821A/B-
IDT 54/74FCT826A/B*

FEATURES:

e Equivalent to AMD's Am29821-26 bipolar registers in pinout/
function, speeds and output drive over full temperature and
voltage supply extremes

e High-speed parallel registers with positive edge-triggered
D-type flip-flops
— Non-inverting CP-Y tep = 7.5ns typ.
— Inverting CP-Y tpp = 7.5ns typ.

« Buffered common Clock Enable (EN) and asynchronous Clear
input (CLR)

® oL = 48mA (commercial), 32mA (military)

e« Clamp diodes on al! inputs for ringing suppression
s CMOS power levels (SuW typ. static)

e TTL input and output level compatible

& CMOS output level compatible

*

Substantially lower input current levels than AMD’s bipolar
Am29800 series (SpA max.)

e Product available in Radiation Tolerant and Enhanced versions
e Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT54/74FCT800 series is built using advanced
CEMOS ™, a dual metal CMOS technology.

The |DT54/74FCT820 series bus interface registers are de-
signed 1o eliminate the extra packages required to buffer exist-
ing registers and provide extra data width for wider address/
data paths or buses carrying parity. The IDT54/74FCT821 and
IDT54/74FCT822 are buffered, 10-bit wide versions of the popular
'374/'534 functions. The IDT54/74FCT823 and IDT54/74FCT824
are 9-bit wide buffered registers with Clock Enable (EN)
and Clear (CLR)—ideal for parity bus interfacing in high-
performance microprogrammed systems. The IDT54/74FCT825
and IDT54/74F CT826 are 8-bit buffered registers with all the *823/4
controls plus multiple enables (3Ey , OE 2, OF ) to allow muttiuser
control of the interface, 8.g., CS, DMA and RD/WR. They are ideal
for use as an output port requiring high oL /low .

All of the IDT54/74FCT800 high-performance interface family
are designed for high-capacitance load drive capability, while pro-
viding low-capacitance bus loading at both inputs and outputs. All
inputs have clamp diodes and all outputs are designed for low-
capacitance bus Joading in the high impedance state.

FUNCTIONAL BLOCK DIAGRAM

CLOCK
ENABLE

EN

Do Dy

CLEAR
CIR

CLOCK
cp -
CE —{>° ! 1 |
Yo Yy Y2
PRODUCT SELECTOR GUIDE
DEVICE
10-BIT 9-BIT 8-BIT

Non-inverting | 54/74FCT821A/B| 54/74FCTB23A/B | 54/74FCT825A/B
54/74FCT822A/B| 54/74FCTB24A/B | 54/74FCTB26A/B

Inverting

CEMOS is a trademark of Integrated Device Technology, Inc.

*Advance information only for IDT54/74FCT822 and IDT54/74FCT826.
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PIN CONFIGURATIONS LOGIC SYMBOLS
IDT54/74FCT821/IDT54/74FCT822 10-BIT REGISTERS

[o]4mp Vec
Dg ]2 Yo
0, 03 Y,
D, []4 Yz o) L D 10
D; O]s Y3 [*] Y
Dy e Yy cP
Ds 7 Ys 1
Dg O & Yo cp
O; o Yz TE
Ds [ Ys
D, [ Yo
GND [ cp
DIP/CERPACK/SOIC
TOP VIEW
IDT54/74FCT823/IDT54/74FCT824 9-BIT REGISTERS
D'E[j 1 24 [ Vo INDEX
Do (]2 2] Y,
Dy [ 2]y, 9
D, [+ 2] Y, A b o) S, v
Dy 15 ppgq, 201 Ys CP EN CLA
Dy [le D24-1, 9|3 Y,
Ds []7 E24-1 4 g Ys cP |
Dg (s 502&4_2 [ Ye EN
D; e w1 Yy
Dg [0 15[ Ye TR
TR n u[] EN OF
GND [ 12 wa[] CcP
DIP/CERPACK/SOIC LCC
TOP VIEW TOP VIEW

IDT54/74FCT825/IDT54/74FCT826 8-BIT REGISTERS
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8
7 cp_rT
8 EN
]

TR

oE,
oF,

DIP/CERPACK/SOIC
TOP VIEW TOP VIEW
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PIN DESCRIPTION
NAME | 1O DESCRIPTION

Dy | The D flip-flop data inputs.

For both inverting and non-inverting registers, when
the clear input is LOW and OFE is LOW, the Q,

TR ! outputs are LOW. When the clear inputis HIGH, data/
can be entered into the register.
cp | Clock Pulse for the Register; enters data into the

register on the LOW-to-HIGH transition.
Y. Y, o] The reglster three-state outputs.

Clock Enable. When the clock enable is LOW, data
onthe Dy inputis transferred to the Q, outputonthe
EN | LOW.-to-HIGH clock transition. When the clock
enable is HIGH, the Q, outputs do not change state,
regardiess of the data or clock input transitions.

Output Control. When the OE input is HIGH, the Y,

OE | outputs are in the high impedance state. When the
inputis LOW, the TRUE register datais presentat
the Y, outputs.
FUNCTION TABLES FUNCTION TABLES "
IDT54/74FCT821/23/25 IDT54/74FCT822/24/26
INTERNAL INTERNAL
INPUTS INPUTS
OuTPUTS FUNCTION OUTPUTS FUNCTION
OE |TIR|EN]|D | CP | Q Y, OE [CIR|{EN|(D, jCcP| Q | VY

H X L L 1 L 4 High Z H X L L 1 H 4 High Z

H x | v ln] t H b4 H x | L |Hn]|t L b4

H L X X X L z H L X X X L 2

L Cl x| x| x| o]t Clear L Clx x| x| ] ¢ Clear

H H H X X NC Z H H H X X NC 2

L H|H|x]| x| N | N Hold L H | #H | x| x| N| N Hoid

H H L L T L z H H L L 1 H Z

H Hl L |H| T H z H H | L |H]| 1 L 2

L o]t ] ¢ L Load L Hl oot ] w]H Load

L H L H T H H L H L H 1 L L
NOTE: NOTE:
1. H = HIGH, L = LOW, X = Don'tCare, NC = NoChange, t = LOW-to- 1. H=HIGH,L = LOW, X = Don'tCare, NC = No Change, T = LOW-to-

HIGH Transition, Z = High Impedance HIGH Transition, Z = High impedance
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ABSOLUTE MAXIMUM RATINGS ©

CAPACITANCE (T,= +25°C, t = 1.0MHz)

SYMBOL RATING COMMERCIAL| MILITARY | UNIT SYMBOL| PARAMETER() | CONDITIONS| TYP. | MAX.| UNIT
Terminal Voltage _
Vrgay | With Respectto | -0510 +7.0 |[-05t0 +7.0[ Vv On__ | Input Capacitance | Viv= OV 10 | pF
GND Cour Output Capacitance | Vour = OV 8 12 pF
Operating o NOTE:
Ta Temperature Oto +70 -85t +125 ¢ 1. This parameter is measured at characterization but not tested.
Tous | oo 5510 +125 |-65t0 +135]| °C
Tsra %‘:T’fpg:ramre 5510 +125 |-65t0 +150| °C
Pr Power Dissipation 05 05 w
lout DC Output Current 100 100 mA
NOTE:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. This is a stress rat-
ing only and functional operation of the device at thess or any other
conditions above those indicated in the operational sections of this
specificationis notimplied. Exposure to absolute maximum rating con-
ditions for extended periods may affect reliability.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE
Following Conditions Apply Unless Otherwise Specified:

Vg = 02V Vg = Vg - 0.2V

Commercial: T, = 0°Cto +70°C; \gc = 5.0V£5%

Military: Ty = -55°C to +125°C; g = S5.0V+£10%

SYMBOL PARAMETER TEST CONDITIONS " MIN. | TYP.@ | MAX. | UNIT
Viu tnput HIGH Level Guaranteed Logic High Level 20 - - v
A Input LOW Level Guaranteed Logic Low Level - - 08 v

V, = Ve - - 5
™ Input HIGH Current Vi =27 ~ — 5@
Voo = Max V, = 05V . - e
Iy, Input LOW Current V, = GND — ~ oy
Vo = Voc - - 10
= 4]
o | S - e — ]
Vo = GND - - -10
Vi Clamp Diode Voltage Voo = Min, Iy = -18mA - -07 | 12 v
los Short Circuit Current Voo = Max® v, = GND -75 | -120 - mA
Vee = 8V, Vin = Vi Or Ve, lo = -32pA Vhe Vee -
Vo Output HIGH Voltage Voo = Min. o = 3000 bo | Yoo | - v
Vo = Viyor Vi low = -15mA MIL. 24 43 -
lon = —24mA COM'L. 24 | a3 -
Voo = 3V, Viy = Vic Of Vig. lop = 300uA - GND | V¢
lo, = 300pA ~ | GND | v
Vou Output LOW Voltage ‘\2?==Vr:||i:r “ o = SZmA WL, - s Tos1 Vv
lop = 48mA COM'L. - 03 05
Vi Input Hysterssis 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 typs.

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading.

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

4. This parameter is guaranteed but not tested.
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POWER SUPPLY CHARACTERISTICS
Vie = 0.2V: My = Voo - 0.2V

SYMBOL PARAMETER TEST CONDITIONS™ MIN. | TYP® | Max. | uniT
Voo = Max.
lee Quiescent Power Supply Current Vin 2V ' Vv € Me - 0.001 15 mA
fep =t =10
Quiescent Power Supply Current Ve = Max. _
Blee TTL Inputs HIGH Vi = 3.4V 05 290 mA
Vec = Max.
Outputs Open
| A | OF=GaND Vin 2 Yoo - 015 | o2s | A
cco Dynamic Power Supply Current One Bit Toggiing Vn € V¢ MHz
50% Duty Cycle
Vee = Max. Vin 2 Ve
Oputs Open = N S| s | e
50% Duty Cycle {FCT)
OE = GND
One Bit Toggling -
atf, = 5MHz Vin = 3.4V or - 20 60
50% Duty Cycle Vin = GND
le Total Power Supply Current © mA
Pey Vee = Max. Vin = VWic
50% Duty Cycle (FCT
OE = GND
Eight Bits Toggting Viy =34Vor
atf, = 25MHz Ve - GND - 60 | 1689
50% Duty Cycle N

NOTES:

. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type.
. Typical values are at Vo = 5.0V, +26°C ambient and maximum loading.
. Per TTL driven input (V, = 3.4V), all other inputs at \{;5 or GND.
. This parameter is not directly testable, but is derived for use in Total Power Supply calculations,
. Values for these conditions are examples of the I formula. These limits are guaranteed but not tested.
-l = louescent + lineuts + lovnamc

Ic = g + Alog DNt + locp fep/2 + 4 N)

lcc = Qulsscent Current

Alee = Power Supply Current for a TTL High Input (v, = 3.4V)

D,, = Duty Cycle for TTL Inputs High

N; = Number of TTL Inputs at Dy

lecp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)

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

f, = Input Frequency

N; = Nurnber of Inputs at f,

All currents are In milliamps and all frequencies are in megahertz.

NS WN -
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IDT54/74FCT821A/B-26A/B HIGH-PERFORMANCE
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE

o IDT54/74FCT821A-26A $DT54/74FCT8218-26B
PARAMETER DESCRIPTION conbToNs | COM'L. MIL. comL. MIL UNIT
MIND | max. |min? | Max. | MiIN. @] max. |MIN.P| max.
o oo - o | - (s - 75| - [es]|ns
e P&oé)agation Delay Clock to Y, L=
touy (OF = LoW) G, = 300pF@| _ _ ~ _
tP;L R, = 5000 20 20 15 16 ns
tsu Data to CP Set-up Time 4 - 4 - 3 — 3 - ns
1 Data CP Hold Time 2 - 2 - 15 - 15 - ns
Enable (EN_§ )to CP
tsu Set-up Time 4 | - a | = |30 | - |30 ]| = |ns
Enable (EN_§ )to CP _
tsu Set-up Time 4 - 4 30 - 3.0 - ns
- C, = 50pF
ty Enable (EN) Hold Time R, = 500Q 2 - 2 - 0 - 0 - ns
tonL Propagation Delay, Clear to Y = 14 - 15 - 9.0 - 95| ns
tsu Clear Recovery (CLR _§ ) Time 6 - 7 - 6.0 - 6.0 - ns
tewH ) HIGH 7 - 7 - 6.0 - 6.0 - ns
towt Clock Pulse Width Low 7 — 7 — 60 — 60 — ns
tPwL Ciear (CLR = LOW) Pulse Width 6 - 7 - 6.0 - 6.0 - ns
2 CozBF |l — 2| - | 3| - 8 | - 9 | ns
PzL Output Enable Time OF L
tozm _§ Y C,_ = 300pF@) _ _ _ _
o R, = 5000 23 25 15 16 ns
tpuz C, = 5pF @
_ - <] - 10 - 6.5 - 7 ns
trLz Output Disable Time OF R = 5000
tenz 4 oy, C, = 50pF _ B -
thrz R, = 5000 8 9 - 75 8 ns
NOTES:
1. See test circuit and waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. This parameter is guaranteed but not tested.
ORDERING INFORMATION
IDTXXFCT XXXX X X
Temp. Range Device Type Package Process
Blank Commercial
8 MIL-STD-883, Class B
P Plastic DIP
D CERDIP
E CERPACK
L Leadiess Chip Carrier
SO Small Outline IC
821A 10-8it Non-Inverting Register
8218 Fast 10-Bit Non-Inverting Register
822A 10-Bit Inverting Register
8228 Fast 10-Bit Inverting Register
823A 9-8it Non-Inverting Register
8238 Fast 9-Bit Non-Inverting Register
824A 9-Bit Inverting Register
824B Fast 9-8it Inverting Register
B25A 8-Bit Non-inverting Register
8258 Fast 8-Bit Non-Inverting Register
826A 8-Bit Inverting Register
8268 Fast 8-Bit Inverting Register
| 54 -55°C to +125°C
1 74 0°Cto +70°C
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