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574C

National
PRI PRIR 0 0 O

54ABT/74ABT574C

Octal D-Type Flip-Flop with TRI-STATE® Outputs

General Description

The 'ABT574C is an octal flip-flop with a buffered common
Clock (CP) and a buffered common Output Enable (OE).
The information presented to the D inputs is stored in the
flip-flops on the LOW-to-HIGH Clock (CP) transition.

The device is functionally identical to the 'ABT374C except
for the pinouts.

Features

B Inputs and outputs on opposite sides of package allow-
Ing easy interface with microprocessors

m Useful as input or output port for microprocessors

m Functionally identical to 'ABT374C

m TRI-STATE outputs for bus-onented applications

m Output sink capability of 64 mA, source capability of
32 mA

® Guaranteed output skew

® Guaranteed multiple output switching specifications

m Output switching specified for both 50 pF and 250 pF
loads

m Guaranteed simultaneous switching, noise level and dy-
namic threshold performance

&8 Guaranteed latchup protection

® High impedance glitch free bus loading during entire
power up and power down cycle

| Non-destructive hot insertion capability

Ordering Code: see Section 10
Connection Diagrams

Pin Assignment for DIP,

SOIC, SSOP and Flatpak
— S
oE—1 20=Vee
Dp—] 2 190,
D=3 180,
D, =4 17 =0,
D;—15 16 =03
D,—{6 15=0,
Ds—7 14105
Dg—{8 13 =05
D,—49 12f—0,
GND =4 10 11f=cp

TL/F/11511-1

Pin Descriptions

Pin
Names Description
Dgo-D7 | Data Inputs
CP Clock Pulse Input (Active Rising Edge)
OE TRI-STATE Output Enable Input (Active LOW)
0p-0O7 | TRI-STATE Outputs

Pin Assignment

forLCC

D 05 D, D3 D,

EIZEEIE
0, 3@ (H L
GND i@ [Z10,
cpr @ Odoe
o, 2 9 vec
0 [ 00

(4 (3] &l 67 (@)

G5 0,05 0, &

TL/F/11511-2
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; inti Function Table >
Functional Description unction 1a =
The 'ABT574C consists of eight edge-triggered flip-flops Inputs Internal | Outputs Function
The butfereh bibo2HA DLk G bW Erabi o bom. |05 P Bl @ | o
The buffe clsmp& P lﬂr om-
mon to allfip-flops. The eight flip-flops will store the state of H HorL L NC z Hold
therr individual D inputs that meet the setup and hold times H HorL H NC z Hold
requirements on the LOW-to-HIGH Clock (CP) transition. H L L z Load
With the Output Enable (OE) LOW, the contents of the eight H _~ H H z Load
flip-flops are available at the outputs. When OE is HIGH, the L -~ L L L Data Available
input doss not ffect the stats of te fip-fops. | L~ W[ H | H | DataAuiable
P p-flops. L HorL L| NC NC | NoChangein Data
L HorL H NC NC No Change in Data
H = HIGH Voitage Level
L = LOW Voltage Level
= Immatenal
Z = High Impedance
/" = LOW-to-HIGH Transition
NC = No Change
Logic Diagram
0o Dy 0, D3 0, D5 Dg 0,
cp —-D(‘r * T * + ¢ ‘
s o o o & & & %
c D C D [3 D 9 C 1] c D c D C D
Q Q Q Q Q Q Q Q
[ . _ _ _ o _ .[ :
OD | | I | | | |
09 o 0, 03 0y 05 O 0
TL/F/11511-3
Please note that this diagram 1s provided only for the ur g of logic ions and should not be used to estimate propagation delays
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5 | Absolute Maximum Ratings (Note 1)
If Military/Aerospace specified devices are required, DC Latchup Source Current —500 mA
ase gont Im a uﬁ i ﬁu‘m"’ Sales Over Voltage Latchup (1/0) 10V
mimom‘:&m M“ m’ cifications. Note 1: Absolute maximum ratings are values beyond which the device may
Storage Temperature —65°Cto +150°C be damaged or have its useful ife impared Functional operation under
. . o o these conditions is not implied.
Ambient Temperature under Bias 55°Cto +125°C Note 2: Either voitage himit or current hmit is sufficient to protect inputs.
Junction Temperature under Bias .
Ceramic —55°Cto +175°C Recommended Operating
i —55° + ° aas
V Pla:itr'lcPotemial to et TIse Conditions
cc Free Air Ambient Temperature
Ground Pin —0.5Vto +7.0V Military —55°C to + 125°C
Input Voltage (Note 2) —0.5Vio +7.0V Commercial —40°C to +85°C
Input Current (Note 2) —30mAto +5.0 mA Supply Voltage
Voltage Applied to Any Output Military +4.5Vto +55V
in the Disabled or Commercial +4.5Vto +5.5V
Power-Off State —0.5Vio 5.5V Minimum Input Edge Rate (AV/AY)
in the HIGH State —0.5Vto Vo Data Input 50 mV/ns
Current Applied to Output Enable Input 20mV/ns
in LOW State (Max) twice the rated loL (mA) Clock Input 100 mV/ns
DC Electrical Characteristics
Symbol P t ABTS74C Units V Conditi
mbol arameter ons
4 Min Typ Max ce
ViH Input HIGH Voltage 2.0 Vv Recognized HIGH Signal
ViL Input LOW Voltage 0.8 v Recognized LOW Signal
Veb Input Clamp Diode Voltage -1.2 \' Min Iin = —18mA
VoH Output HIGH Voltage 54ABT/74ABT| 25 \' Min o4 = —3mA
54ABT| 2.0 v Min  |lon = —24mA
74ABT| 2.0 \ Min loH= —32mA
VoL Output LOW Voltage S54ABT 0.55 v Min loL = 48 mA
74ABT 0.55 loL = 64 mA
I Input HIGH Current 5 Vin = 2.7V (Note 2)
A Max
5 F Vin = Vco
vt Input HIGH Current Breakdown Test 7 uA Max ViN = 7.0V
i input LOW Current -5 ViN = 0.5V (Note 2)
-5 | BA | Max |0 oov
Vip input Leakage Test lip =19 pA
475 v 00 | All Other Pins Grounded
lozH Output Leakage Current 50 pA |0~ 55V |Voyt = 2.7V; OE = 2.0V
lozL Output Leakage Current ~50 [ pA |0 — 55V |Voyr = 0.5V; OE = 2.0V
los Output Short-Circuit Current —100 —275 | mA Max | Voyt = 0.0V
Icex Output High Leakage Current 50 nA Max VouTt = Voo
Izz Bus Drainage Test 100 HA 0.0 Vout = 5.5V, All Other GND
IccH Power Supply Current 50 BA Max All Outputs HIGH
lcoL Power Supply Current 30 mA Max All Outputs LOW
lccz Power Supply Current 50 pA Max |OE = V¢go
All Others at Vgg or GND
lceT Additional Igc/Input  Outputs Enabled 25 mA V| = Vgg — 2.1V
Outputs TRI-STATE 2.5 mA Max Enable Input V| = Vg — 2.1V
Qutputs TRI-STATE 25 mA Data Input V| = Voo — 2.1V
All Others at Vg or GND
lccp Dynamic Igc No Load mA/ Outputs Open, OE = GND,
(Note 2) 0.30 MHz Max One Bit Toggling (Note 1),
50% Duty Cycle
Note 1: For 8-hit toggling, iccp < 08 mA/MHz
Note 2: Guaranteed, but not tested.
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q
DC Electrical Characteristics (soic package) (Continued) 8
Conditions
Symbol Min Max Units \'Z
Y 0 0 "54ABTEREEM" 0 O e ¢ | €L =50pF, R, ~ 5000
Vorp Quiet Qutput Maximum Dynamic Vg 0.7 1.0 \ 5.0 Ta = 25°C (Note 1)
Vowv Quiet Output Minimum Dynamic Vo, —-1.5 -11 \ 5.0 Ta = 25°C (Note 1)
Vonv Minimum High Level Dynamic Output Vottage 25 3.0 Y 5.0 Ta = 25°C (Note 3)
ViHD Minimum High Level Dynamic Input Voitage 2.0 1.6 \ 5.0 Ta = 25°C (Note 2)
ViLo Maximum Low Levei Dynamic Input Voltage 1.2 0.8 A 5.0 Ta = 25°C (Note 2)
Note 1: Max number of outputs defined as (n) n — 1 data inputs are dniven OV to 3V One output at Low Guaranteed, but not tested.
Note 2: Max number of data inputs (n) switching. n — 1 inputs switching OV to 3V. input-under-test switching 3V to theshoid (V) p), OV to threshold (Vinp).
Guaranteed, but not tested.
Note 3: Max number of outputs defined as (n). n — 1 data inputs are driven OV to 3V. One output HIGH. Guaranteed, but not tested.
AC Electrical Characteristics: see Section 2 for waveforms (SOIC and SSOP Package)
74ABT 54ABT 74ABT
Ta = +25°C Ta = —55°Cto +125°C Ta = —40°Cto +85°C Fig
Symbol Parameter Vee = +5.0V Vee = 4.5Vt0 5.5V Vee = 4.5V to 5.5V Units N o'
CL = 50 pF CL = 50pF C_ = 50pF )
Min Typ Max Min Max Min Max
fmax Max Glock 150 200 150 150 MHz
Frequency
tpLH Propagation Delay 1.5 3.2 5.0 2.2 7.0 1.5 5.0 ns 235
tpHL CPto Op, 1.5 33 60 3.0 7.4 15 5.0 :
tpzH Output Enable Time 1.5 3.1 53 1.0 6.9 1.5 6.3 ns 2.4
tpzL 15 31 5.3 24 7.2 1.6 5.3
tpHZ Output Disable Time | 1.0 3.6 54 24 7.2 1.0 5.4 ns 2.4
tpLz 1.0 3.4 5.4 2.0 6.7 1.0 5.4
AC Operating Requirements: see Section 2 for Waveforms
74ABT 54ABT 74ABT
Ta = +25°C Ta = —55°Cto +125°C Ta = —40°Cto +85°C Fi
Symbol Parameter Vee = +5.0V Vee = 4.5Vio 5.5V Vee = 4.5Vto 5.5V Units N:.
Cy = 50 pF CL = 50pF CL = 50 pF .
Min Max Min Max Min Max
ts(H) Setup Time, HIGH 1.5 15 1.0 ns | 2-6
ts(L) or LOW D, to CP 1.5 2.0 1.5
th(H) Hold Time, HIGH 1.0 20 1.0 ns | 2.6
th(L) or LOW D to CP 1.0 2.0 1.0
twi{H) Pulse Width, CP, 3.0 3.0 3.0 ns |23
tw(L) HIGH or LOW 3.0 3.0 3.0
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5| Extended AC Electrical Characteristics: sce section2
(SOIC package)
O [J "54ABT574GEM"[17s48Te 74aBTC 74ABTC
= — = — + !
Ta 40°C to +85°C To = —40°Cto +85°C Ta 740"0 to +85°C
Voo = 4.5V to 5.5V Vee = 4.5V 10 5.5V Vee = 4.5Vi0 5.5V Fig
Symbol Parameter CL = 50 pF c% _ 250 F. CL = 250 pF Units No-
8 Outputs Switching L(Note 5)p 8 Outputs Switching )
(Note 4) (Note 6)
Min Max Min Max Min Max
teLH Progagation Delay 1.5 57 2.0 7.8 2.0 10.0 ns 2.3.5
tPHL CPto O, 15 5.7 2.0 7.8 20 10.0 ’
tpzH Output Enable Time 1.5 6.2 2.0 8.0 2.0 10.5 ns 2.4
trzL 1.5 6.2 2.0 8.0 20 10.5
tpHz Output Disable Time 1.0 55 (Note 7) (Note 7) ns 2.4
teLz 1.0 5.5

Note 4: This specification 1s guaranteed but not tested. The imits apply to propagation delays for all paths described switching in phase {1 e, all LOW-to-HIGH,
HIGH-10-LOW, etc )

Note 5: This specification 1s guaranteed but not tested. The limits represent propagation delay with 250 pF load capacitors in plce of the 50 pF load capacitors in
the standard AC load This specificaiton pertains to single cutput switching only

Note 6: This specification 1s guaranteed but not tested. The limits represent propagation delays for all paths described switching in phase (1.e., all LOW-to-HIGH,
HIGH-t0-LOW, etc ) with 250 pF load capacitors in place of the 50 pF load capacitors in the standard AC load

Note 7: The TRI-STATE Delay Times are dominated by the RC network (500(t, 250 pF) on the output and has been excluded from the datasheet.

Skew: sce Section 2 (SOIC package) (Note 3)

74ABT 74ABT
Ta = —40°Cto +85°C Ta = —40°C to +85°C
Vee = 4.5V-5.5V Vce = 4.5V-5.5V
Symbol Parameter CL = 50pF Cp = 250 pF Units Fig.
8 Outputs Switching 8 Outputs Switching No.
(Note 3) (Note 4)
Max Max

fosHL Pin to Pin Skew ]
{Note 1) HL Transitions 0 18 ns 213
tosLh Pin to Pin Skew g
(Note 1) LH Transitions 1.0 1.8 ns 2-13
tps Duty Cycle
(Note 5) LH—HL Skew 1.8 43 ns 214
tosT Pin to Pin Skew
(Note 1) LH/HL Transitions 20 43 ns 27
tpy Device to Device Skew
(Note 2) LH/HL Transitions 25 46 ns 2-20

Note 1: Skew is defined as the absolute value of the difference between the actual propagation delays for any two separate outputs of the same device. The
specification applies to any outputs switching HIGH to LOW (tosH), LOW to HIGH (tpg ). or any combination switching LOW to HIGH and/or HIGH 1o LOW
(tosT)- This specification is guaranteed but not tested.

Note 2: Propagation delay vanation for a given set of condrtions (1.e., temparature and V) from device to device This specification 1s guaranteed but not tested.
Note 3: This specification 1s guaranteed but not tested The imits apply to propagation delays for all paths descnbed switching in phase (1.e., all LOW-to-HIGH,
HIGH-to-LOW, etc.).

Note 4: This specification 1s guaranteed but not tested. The limits represent propagation delays with 250 pF load capacitors in place of the 50 pF load capacttors in
the standard AC load

Note 5: This describes the difference between the delay of the LOW-to-HIGH and the HIGH-to-LOW transition on the same pin. it 1s measured across all the
outputs (drivers) on the same chip, the worst (largest delta) number 1s the guaranteed specification. This specification is guaranteed but not tested.

Capacitance
. Conditions
Symbol Parameter Typ Units Ta = 25°C
Cin Input Capacitance 5.0 pF Voo = 0V
Court (Note 1) Output Capacitance 9.0 pF Vee = 5.0V

Note 1: Coyt I1s measured at frequency f = 1 MHz, per MiL-STD-883B, Method 3012.
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TpyL vs Temperature (Ta) C. = 50 pF,
1 Output Switching, Clock to Output

Max
(][] "54ABTI574 ‘FM'E (L]
Fyp €55V
P = oyl ey
Typ @ 4.5V
1 - T Thin
-50°C -25°C 0°C 25°C 50°C 75°C 100°C 125°C

TL/F/11511-12

TpzH vs Temperature (Ta) C. = 50 pF,
1 Output Switching, OE to Output

-50°C -25°C

0°C 25°C  50°C 75°C 100°C 125°C

TL/F/11511-14

TpHz VS Temperature_(TA) CL = 50 pF,
1 Output Switching, OE to Output

6.00
Max
5.00
Typ@ 4.5V
4.00 =
3.00 Typ @ 5.5V
2.00
1.00 Min
000
-50°C -25°C 0°C  259C 50°C 75°C 100°C 125°C
TL/F/11511-16
Tset LOW vs Temperature (Ta) C. = 50 pF,
1 Output Switching, Data to Clock
2.00 [
' Min
100
Typ@ 4.5V
0.00 e
Typ @ 5.5V
-1.00
-50°C -259C 0°C 25°C 50°C 75°C 100°C 125°C

TL/F/11511-18

I NSCL

TpLy vs Temperature (T4) C = 50 pF,
1 Output Switching, Clock to Output

5.00

Max
4.00

Typ@ 4.5V
. —— ——
3.00 bl Typ @ 5.5V
200
1.00 Min
0.00
-50°C -25°C 0°C 25°C 50°C 75°C 100°C 125°C

TL/F/11611-13

TpzL vs Temperature (Ta) CL = 50 pF,
1 Output Switching, OE to Output

5.00
Max
5.00
4.00 Typ@ 4.5V
: |
3.00 _.__-________!—
Typ @ 5.5V
2.00
100 Min
0.00
~50°C =~25°C 0°C 25°C  50°C  75°C 100°C 125°C

TL/F/11511-15

TpLz vs Temperature (Ta) C = 50 pF,
1 Output Switching, OE to Output

500
Max
5.00
4.00 — T’p?__‘f_v
300 Typ @ 4.5V
200
1.00 Min
0.00 -
-50°C -25°C 0°C  25°C 50°C 75°C 100°C 125°C
TL/F/11511-17
TseT vs Temperature (Ta) C = 50 pF,
1 Output Switching, Data to Clock
2.00 I
+ Min
100
Typ @ 4.5V
’
——-— — — —-——l——
0.00 Typ @ 5.5V
-1.00
-509C -25°C 0°C  25°C 50°C 75°C 100°C 125°C

TL/F/11511-18
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TrHoLp HIGH vs Temperature (T4) C. = 50 pF,
1 Output Switching, Data to Clock

6.00

5.00

4.00

300

200

100

0.00

2.00 2.00
O "54ABTS74CFMO 0 O
1.00 Mi 1.00
0.00 e P 8 203V 0.00
TYB@ 4.5V
-1.00 + -1.00
-500C -25°C 09C 25°C 50°C 75°C 100°C 125°C

TL/F/11511-20

TpLy v8 Temperature (Typ) C. = 50 pF,
8 Outputs Switching, Clock to Output

T 6.00
Max
T 5.00
Typ@ 4.5V
e — — ——— o —— 4.00
- Typ @ 5.5V
3.00
2.00
Min 1.00
0.00
~-50°C -25°C 0°C  25°9C 50°C 75°C 100°C 125°C

TL/F/11511-22

Tpzn vs Temperature (Tp) C. = 50 pF,
8 Outputs Switching, OE to Output

TroLo LOW vs Temperature (Ta) C, = 50 pF,
1 Output Switching, Data to Clock

@5.5v

Typ

Typl@ 4.5V

=50°C -25°C

50°C 75°C 100°C 125°C

TL/F/11511-21

0°C  25°C

TepyL vs Temperature (Ta) C = 50 pF,
8 Outputs Switching, Clock to Output

JI* Max

Typ @ 5.5V
oo fe

Typ @ 4.5V

Min

-509C -259C

0°C  25°C 50°C 75°C 100°C 125°C

TL/F/11511-28

TezL v8s Temperature (T,) C = 50 pF,
8 Outputs Switching, OE to Output

T

Max

i |
Typ @ 4.5V

l |

—
Typ@ 5.5V

-500C -25°C

0°C  25°C S0°C 75°C 100°C 125°C

TL/F/11611-25

TprLz vs Temperature (T4) C, = 50 pF,
8 Outputs Switching, OE to Output

7.00 T 7.00
6.00 Max 6.00
5.00 Typ @ 4.5V~ 5.00
4.00 ]' 4.00
3.00 ——gm e e Typ@ 5.5V — 3.00
2.00 2 00
Min
1.00 1.00
0.00 0.00
-50°C -25°C 0°C 25°C 50°C 75°C 100°C 125°C
TL/F/11511-24
TpHz v8 Temperature (Tp) C = 50 pF,
8 Outputs Switching, OE to Output
6.00 . 6.00
I % Max
5.00 + —+ 5.00
Typ @ 4.5V
4.00 —— 4.00
—_— —t e s sv
3.00 3.00
2.00 2.00
1.00 Min 1.00
0.00 0.00
-509C -259C 0°C  25°C 50°C 75°C 100°C 125°C

TL/F/11611-26

I ] !
M
l ! ax
Typ @ 5.5V
_I
Typ @ 4.5V
Min
-509C -25°C 0°C 25°C 50°C 759C 100°C 125°C

TL/F/11511-27
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TpLH Vs Load Capacitance T4 = 25°C, TpHL vs Load Capacitance Ty = 25°C, &
1 Output Switching, Clock to Output 1 Output Switching, Clock to Output o
8 00 8 00
2 00 o vdAARTEIACCAA il 700 Moy
[y | SAD T I8 VT L] Lln || L
6 00 — Fyp—84-SV | 600 e Typ @5 5V
500 " _’—-—-——"— 5 00 el i -
— — e
- — { —
400 == e T b @ 5.5V 400 E Typ@ 4 5v_
,..—-—-_'_' S hommanen ot
300 300
2 00 2 00
Min Min
100 1.00
000 0.00
50pF 100pF 150pF 200pF 250pF 50pF 100pF 150pF 200pF 250pF
TL/F/11511-28 TL/F/11611-29
TpLH Vs Load Capacitance Ty = 25°C, TpHL vs Load Capacitance Ty = 25°C,
8 Outputs Switching, Clock to Output 8 Outputs Switching, Clock to Output
10 00 10 00 —
900 Max o= 900 Max e
8.00 e ] 5 00 1 Typ ®@5.5V]
7.00 — retil 7.00 "] =
' 1 I ’ T =="1 Typ@ 4.5V
6.00 4z —d e 600 L= T
5 e L e ==
.00 —— Typ @5 5V 500 -
e b — st
400 = 400
3.00 300
2 00 200 -
100 Min 100 in
000 + 0.00
50pF 100pF 150pF 200pF 250pF 50pF 100pF 150pF 200pF 250pF
TL/F/11511-30 TL/F/11611-31
TpzH vs Load Capacitance To = 25°C, Tpzi vs Load Capacitance Ty = 25°C,
8 Outputs Switching, OE to Output 8 Outputs Switching, OE to Output
1100 T Max — 1100 Wax —
10 00 f— 10 00 o
9 00 ] 9 00 =T TyP @ 4,54,
8 00 ] Typ@ 4 5V 800 — R
e R p— P p—
Z'gg " ] Z gg T — 1 =TT @s.5v
5.00 — —— Z—-=T"1yp @—;.5\1 500 Lo —:;-- _—
400 = —_— 4.00 =
3.00 300
2.00 200
1 00 Min 100 Min
000 000
50pF 100pF 150pF 200pF 250pF 50pF 100pF 150pF 200pF 250pF
TL/F/11511-32 TL/F/11511-33
TpLH and Tpy vs Number Outputs Switching Typical lgc vs Output Switching Frequency
Cp = 50 pF, T = 25°C, Vcc = 5.0V, CL = 0pF, Vg = ViH = 5.5V,
Outputs In Phase, Clock to Output 1 Output Switching at 50% Duty Cycle
6 00 — 30
B e =
500 ———— X 25 -
e Typ L~
‘00 — et ™ 20 1
- = — pp N p——— I~
e e e L = T t Typ /
300 T PLH [T ]
(mA) . //
200 10 >
| S IS R N S WY s ] ]
1.00 T ' g I
Il / ]
000 o} t u
' 2 3 4 5 6 7 8 0 10 20 30 40 50 60 70 80 90 100
# OF OUTPUTS FREQUENCY (MHz)
TL/F/11511-34 TL/F/11511-35
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