54ACT11821, 74ACT11821
10-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCAS154A — D3715, NOVEMBER 1990 — REVISED APRIL 1993

® Inputs Are TTL-Voltage Compatible S4ACT11821 ... JT PACKAGE
74A ...
® Provides Extra Data Width Necessary for ACT11821 . .. DW PACKAGE

Wider Address/Data Paths or Buses With (TOP VIEW)
Parity 1af ™ efoE
* Flow-Through Architecture Optimizes 2a[] 2 27[] 1D
PCB Layout 3a{]s 26[] 2D
® Center-Pin Vgg and GND Configurations 4Qf] 4 25]] 3D
Minimize High-Speed Switching Noise sQll s 24]] 4D
®* EPIC™ (Enhanced-Performance Implanted GND[] & 23f} 5D
CMOS) 1-um Process GND[l7  22flvee
® 500-mA Typical Latch-Up Immunity at 125°C GNDfls  21flvee
. GNDf|e  20feD
Package Options include Plastic sa( 10 19[] 70
Small-Outline Packages, Ceramic Chip 7afl n 18[] 8D
Carriers, and Standard Ceramic 300-mil
DIPs saff iz 179D
gal 13 16[f10D
description 10Qffre 15 H CLK
These 10-bit flip-flops feature 3-state outputs
designed specifically for driving highly-capacitive 54ACT11821 . .. FK PACKAGE
or relatively low-impedance loads. They are (TOP VIEW)
particularly suitable for implementing wider buffer
registers, /O ports, bidirectional bus drivers with anon O 8 oo
parity, and working registers. T T
o . . 4 321 282726
nthe positive transition ofthe clock the Q outputs 05 ° 25[] 8D
will follow the D inputs. 1D e 24[] 9D
A buffered output enable (OE) input can be used CEf]7 23} 10
to place the ten outputs in either a normal logic Q] s 22[] CLK
state (high or low level) or a high-impedance state. 2af] e 21[] 10Q
In the high-impedance state the outputs neither 3Q[] o0 20[]eQ
load nor drive the bus lines significantly. 4Q (] 11 19[]8Q
12 1314 15 16 17 18
The high-impedance state and increased drive e
provide the capability to drive the bus fines in a g (%D (%D % % ge

bus-organized system without need for interface
or pull-up components.

The output enable (OE)does not affect the internal operation of the flip-flops. Old data can be retained or new
data can be entered while the outputs are in the high-impedance state.

The 54ACT11821 is characterized for operation over the full military temperature range of -55°C to 125°C. The
74ACT11821 is characterized for operation form —40°C to 85°C.

EPIC is a trademark of Texas Instruments Incorporated.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copynght © 1993, Texas Instruments Incorporated

OATA nformaion curer as o publcation date. Poducte confom 1o %
;pocm:ﬂw: per ml'hdn::. nd““ mtrumorlm stand dard v:tr:n?.. ’Ims
parameters.
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54ACT11821, 74ACT11821

10-BIT BUS-INTERFACE FLIP-FLOPS

WITH 3-STATE OUTPUTS
SCAS154A~ D3715, NOVEMBER 1990 — REVISED APRIL 1993
FUNCTION TABLE
{each flip-fiop)
INPUTS OUTPUT
OE CLK D Q
L t H H
L 1 L L
L L X Qg
L H X Qo
L ! X Xo
H X X z
logic symbolt logic diagram (positive logic)
__ 28
OE Tb EN 8 B CD
cLK > C1 15
- m CLK
27 1
1D o D D v 2 1Q > <
b m
20 25 3 2@ 1D 27 1D 1Q
3D 3Q
o = | % .
23 5 2 —P> c1 N. 2 2a
0 ] 0 ¢ 20 1D |l
6D 6Q
n 19 11 70 [
18 12 25 * > c1 3 3q
8D sQ 3D 1D
17 13
D 9Q
10D 16 14 10Q b ¢ q
< 1 4
o D w
T This symbol is in accordance with ANSI/IEEE Std 91-1984
and |EC Publication 617-12. " ) > c1 1>—§_5_ o
sD 1D
—ci ‘M
oo 2 1D 6Q
—> c1 'M
19
70 1D 7a
—2>c1 | 12
so 2 1D } 8a
*—Pc1 ) 13
s0 1D $_ 2
100 & ?Dm E * 100
Pin numbers shown are for the DW, JT, and NT packages.
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54ACT11821, 74ACT11821
10-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE QUTPUTS

SCAS |54A - D3715, NOVEMBER 1990 — REVISED APRIL 1993

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo ..o -05Vto7vVv
Input voltage range, V) (see Note 1) .............................. """ -05VtoVge +05V
Output voltage range, Vg (see Note L -05VtoVpe +05V
Input clamp current, I (V) < 0 or VI>VEC) oo +20 mA
Output clamp current, lgi (Vg < 0 or VO>VEE) v +50 mA
Continuous output current, loVo=01toVee) oo x50 mA
Continuous current through Ve or GND ... wee. oo +250 mA

Storage temperature range .................................. ~55°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings® may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditians beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed,

recommended operating conditions (see Note 2)

54ACT11821 74ACT11821
MIN NOM MAX| MIN NOM MAX UNIT
Veo Supply voltage 4.5 S (55 4.5 5 5.5 v
ViH High-level input voltage 2 @' 2 v
ViL Low-lsvel input voltage & 08 o8| Vv
Vi Input voltage 0 ‘Q‘ Vee 0 Vee \'
Vo Output voltage 0 JE’ Voo 0 Vee \'
IoH High-level output current QQ —24 -24 mA
' oL Low-level output current d‘z' 24 24| mA
At/Av Input transition rise or fall rate 0 10 10| ns/V
TA Operating free-air temperature -55 125 —40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.
Geson ohuse o1 Geentopan T Era s st I th fomatve or )
e e e e e e Texas WP
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54ACT11821, 74ACT11821
10-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCAS154A— D3715, NOVEMBER 1990 — REVISED APRIL 1993

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

T = 25°C 54ACT11821 | 74ACT11821
PARAMETER TEST CONDITIONS vee A UNIT
MIN TYP MAX| MIN MAX| MIN MAX
\ 50 pA 45V 4.4 44 4.4
-
OH 55V | 54 5.4 5.4
a5V | 3.4 37 3.8
V |loH =—24 mA \
OH OH 55V | 494 a7 a8
loH = —50 mAt 85V 3.85
loH =—-75 mat 55V & | 385
a5V 0.1 &%,0.1 0.1
oL =50 —
oL =50 pA 55V 01 R 0.1 0.1
a5V 0.36 O o5 0.44
Vv loL = 24 mA - v
oL oL 55V 036 | 05 0.44
lot = 50 mAT 55V qg 1.65
oL = 76 mAt 55V 1.65
] V| = Vg or GND 55V =0.1 =1 =1 pA
loz Vo = Vee or GND 55V +0.5 +10 25 A
Icc Vi = VGG or GND, I0=0 55V 8 160 80| pA
One input at 3.4 V,
8icct | other Inputs at Vicg or GND 58V 0 ! o™
Ci V} = Vg or GND 5V 4.5 pF
Co Vo = Ve of GND 5V 12 pF

1 Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
% This Is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 Vor VGC-

timing requirements over recommended operating free-air temperature range, Veg=5V=x05V
(unless otherwise noted) (see Figure 1)

Ta=25°C | B4ACT118 7eACTHIS21 |
MIN MAX| MIN MIN  MAX
N_ MRS
folock  Clock frequency 0o 125 oL 125 0 125 MHz
tw Pulse duration, CLK high or low 4 & 4 ns
tsu Setup time, data before CLKt 2.5 ) 2.5 ns
tn Hold time, data after CLK1 1.5 &5 1.5 ns
switching characteristics over recommended operating free-air temperature range,
Vec =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25C S54ACT11821 | 74ACT11821
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
fmax 125 125 Gb| 125 MHz
! a7 76 104] a7 6| a7 n7
PLH CLK AyQ .ﬁ . ne
tPHL 5 8.1 1" 5q 12.9 5 121
tpZH 31 6.1 91| 3gd; 108] 34 10
Q Do
= OF Any T 76 1| @& 1z| a1 23|
[ _ a8 72 92|@as8 106]| 48 1041
tpL2Z 48 68 86)] 48 98] 48 94
m—mdunn goals. Texas Instruments m' v "lmS ¢
or
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54ACT11821, 74ACT11821
10-BIT BUS-INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCAS154A — D3715, NOVEMBER 1990 — REVISED APRIL 1993

operating characteristics, Voc =5V, Ty = 25°C

PARAMETER TEST CONDITIONS TP | UNIT
¢ Power dissipati it 7 lip-f Outputs enabled CL=50pF  f=1MH 45 F
e sipation capacitance IP-110| = 3 =
pd ower clssipation capa perfiip-flop Outputs disabled L=>vp i i P

PARAMETER MEASUREMENT INFORMATION

o 2xVee TEST s1
500 Q §1 O Open tPLHAPHL Open
From Output tPLz/tpzL 2xVee
Under Test GND tPHZPZH GND
Cy. =50 pF 15000
(see Note A) I
LOAD CIRCUIT
Timing Input —— = 3V
(see Note B) | 15V

-ty —— - oV

| " I et
| | 3v tsu —H—HI . -

fnput 15V 15V Data Input 1.5V 1.5V
oV - oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
put S N T 3v &u:::: - 3v
(see Note B) | 15V | 15V ov (low-level | 1.5V 1.5V ov
enablingy ., I T —1——————
t
tpLH *ﬂ—ﬁl el 1oy PZL ¥ ,"_ l |
N Output ||tz e

J
| ——— — | -V
"Shw | Aeevee Xmive” ent T Neowved o e
I | VoL (see Note C) ! L~ Vo
tpHL ——] >t -~
| i VoH Qutput i | — ——— vou
Ot Xomveo foonves” UGS e Ve
——=— VoL (seeNoteC) ~ =ov

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

NOTES: A. C includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo=50Q,t, =3ns, =3 ns.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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