Philips Semiconductors Military Advanced BiCMOS Products

Octal D-type flip-flop with enable

Product specification

54ABT377

10—

FEATURES
® |deal for addressable register applications
® 8-bit positive edge triggered register

® Enable for address and data
synchronization applications

@ Output capability: +48mA/-24mA
® Latch-up protection exceeds 500mA per
Jedec JC40.2 Std 17

® ESD protection exceeds 2000V per MIL
STD 883D Method 3015.7 and 200V per
Machine Model

DESCRIPTION

The 5ABT377 high-performance BiICMOS
device combines low static and dynamic
power dissipation with high speed and high
output drive.

The 54ABT377 has 8 edge-triggered D-type
flip-flops with individual D inputs and Q
outputs. The common buffered clock (CP)
input loads all flip-flops simultaneously when
the Enable (E) input is Low.

ORDERING INFORMATION
PACKAGE
DESCRIPTION ORDER CODE DESIGNATOR*
20-Pin Ceramic DIP 54ABT377/BRA GDIP1-T20
20-Pin Ceramic LLCC 54ABT377/B2A CQCC2-N20

* MIL-STD 1835 or Appendix A of 1995 Military Data Handbook

The register is fully edge triggered. The state
of each D input, one set-up time before the
Low-to-High clock transition, is transferred to
the corresponding flip-flop's Q output.

The E input must be stable one setup time
prior to the Low-to-High clock transition for
predictable operation.

PIN DESCRIPTION
PIN NUMBER SYMBOL FUNCTION
1 E Enable input (active Low)
3,4,7,8,13,14,17,18 D0O-D7 Data inputs
2,5,6,9, 12,15,16, 19 Q0-Q7 Data outputé
11 cP Clock Pulse input (active rising edge)
10 GND Ground (0V)
20 Vee Positive supply voltage
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LLCC LEAD CONFIGURATION
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FUNCTION TABLE
INPUTS INPUTS QUTPUTS OPERATING MODE
E cP D, Qy,
[ T h H Load “1”
[ T i L Load “0”
h T X no change )
H X X no change Hold (do nothing)
H = High voltage level
h = High voltage level one set-up time prior to the Low-to-High clack transition
L = Low voltage level
I = Low voltage levei one set-up time prior to the Low-to-High clock transition
X = Don'tcare
T = Low-to-High clock transition
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RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
MIN Max
Vee DC supply voltage 4.5 5.5 Vv
Vi Input voltage 0 Vece Vv
Vi High-level input voltage 20 \
Vi Low-level input voltage 0.8 \
loH High-level output current -24 mA
loL Low-level output current 48 mA
AVAY Input transition rise or fall time 0 5 nsiV
&"_b Qperating free-air temperature range -565 +125 °C
ABSOLUTE MAXIMUM RATINGS!
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee Supply voltage -0.5t0+7.0 v
lik DC input diode current Vi <0 -18 mA
A DC input voltage range? -1.2t0+7.0 v
lok DC output diode current Vo <0 -50 mA
Vo DC output voltage? Qutput in Off or High state -0.5t0 +5.5 A
lo DC output current Qutput in Low state 96 mA
Ts16 Storage temperature range -65 t0 +150 ‘C

DC ELECTRICAL CHARACTERISTICS

(Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS? LIMITS UNIT
Tamb = -55 to 125°C
MIN MAX
Vik input clamp voltage Ve =MIN, I = Ik -1.2 v
Vog = MIN, loy = -3mA 25 v
VoH High-level output voltage Vee =5.0V, loy = -3mA 3.0 \
Vee = MIN, Igy = MAX 2.0 \
VoL Low-level output voltage Voo =MIN, g = MAX 0.55 Vv
I input leakage current V)= GND or 5.5V +1.0 nA
lorr Power off leakage current Vee =0V, Vjor Vo £4.5V -100 100 MA
leex Qutput high leakage current Vee = 5.5V, Vo =5.5V 50 nA
o Output current? Vo =25V, V;=GND or Vco -50 -180 mA
lccH Quiescent supply current Outputs High, V| = GND or V¢ 250 pA
lcoL Outputs Low, V| = GND or V¢ 30 mA
Aoc ﬁgﬂ?ﬁﬁl supply current per 822 g:'p(l;‘f\l 53 3.4V, other inputs at 15 mA
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AC CHARACTERISTICS
GND =0V, tg = tr = 2.5ns, C_ = 50pF, R, = 500Q
SYMBOL PARAMETER WAVEFORM LIMITS UNIT
_ ioe®, _ Tamb = -55 10 125°C
Tamb =425 C, Vcc =450V VCC = 45,0V 0.5V
MIN TYP MAX MIN MAX
fmax Maximum clock frequency Waveform 1 150 200 150 MHz
teiH Propagation delay 22 45 6.0 2.2 7.0 ns
trp CP 1o Q, Waveform 1 3.1 53 6.8 20 7.6 ns
AC SETUP REQUIREMENTS
GND = 0V, tg = t = 2.5ns, G = 50pF, Ry = 5000
SYMBOL PARAMETER WAVEFORM LIMITS UNIT
Tamb = +25°C, Tamb =-55t0 125°C
Ve = +5.0V Vee = 45,0V 0.5V
MIN TYP MAX MIN MAX
ts(H) Setup time, High or Low 6 2.0 25 ns
w0 D, to CP Waveform 2 2.0 25 ns
th(H) Hold time, High or Low 6 1.8 18 ns
tail) D, to CP Waveform 2 1.8 1.8 ns
ts(H) Setup time, High or Low 6 3.0 3.0 ns
L) EtoCP Waveform 2 3.0 30 ns
th(H) Hold time, High or Low 6 1.0 1.8 ns
ta(L) EtoCP Waveform 2 10 1.8 ns
tw(H) Clock Pulse width 7 3.3 3.3 ns
tll) Hiigh or Low Waveform 1 a3 33 ns
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating condifions” is not implied. Exposure to

absolute-maximum-rated conditions for extended periods may affect device reliability.

- Theinput and output voltage ratings may be exceeded if the input ant output current ratings are observed.
Vee = MAX, Vi = Vy_or Vi, unless otherwise noted.

. Not more than one input should be tested at a time, and the duration of the test should note exceed one second.

. This is the increase in supply current for each input at 3.4V,

- Lset @nd thoig imits that are less than 3.0ns are guaranteed, but are only tested to a 3.0ns limit due to tester hmitations.

. Ty limits that are less than 6.0ns are guaranteed, but are only tested to a 6.0ns limit due to tester limitations.

NG A WP

AC WAVEFORMS

VoH
VoL
Waveform 1. Propagation Delay, Clock Input to Output, Waveform 2. Data and Enable
Clock Pulse Width and Maximum Clock Frequency Setup and Hold Times

NOTE: For alt waveforms V=15V
The shaded areas mdicate when the Input is permitted to change for predictable output performance
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TEST CIRCUIT AND WAVEFORM
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Test Circuit for 3-State Outputs Input Pulse Definitions
SWITCH POSITION
TEST SWITCH INPUT PULSE REQUIREMENTS

tpLz, closed Family| Amplitude | Rep. Rate tw tr %

tpzL closed

All other open 54ABT 3.0v 1MHz 500ns 2.5ns 2.5ns
DEFINITIONS:
RL = Load Resistor; see AC Characteristics for value.
C_ = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zoyy of pulse generators.
Vx = Unclocked pins must be held at: <0.8V; >2.7V or open per Function Table.
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