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Quad D-type flip—flop (3-State)
L _______________________________________________ ]

FEATURES

® Edge-iriggered D-type register

® Gated clock enable for hold "do noth-
ing” mode

® 3-state output butfers

¢ Gated output enable control

® Speed upgrade of N8T10 and current
sink upgrade

¢ Controlied output edges to minimize
ground bounces

® 48mA sinking capability

DESCRIPTION

The 74F173 is a high speed 4-bit
parallel load registor with clock enable
control, 3-state buffered outputs, and
master reset (MR). When the two clock
enable (E0 and E1) inputs are low, the
data on the D inputs is loaded into the
register simultaneously with
low-to—high clock (CP) transition.
When one or both enable inputs are
high one setup time before the
low-to—high clock transition, the
register retains the previous data.

Data inputs and clock enable inputs are
tully edge—triggered and must be stable
only one setup time before the
low-to-high clock transition.

The master reset (MR) is an active-high
asynchronous input. When the MR is

Product specification

74F173

TYPE TYPICAL ey TYPICAL SUPPLY CURRENT (TOTAL)
74F173 125MHz 23mA
ORDERING INFORMATION
ORDER CODE
DESCRIPTION COMMERCIAL RANGE
Vee =5V £10%, Tamy = 0°C 10 +70°C
16—pin plastic DIP N74F173N
16—pin plastic SO N74F173D

INPUT AND OUTPUT LOADING AND FAN OUT TABLE

PINS DESCRIPTION 74F (U.L) | LOAD VALUE
HIGH/LOW HIGH/LOW
D0 -D3 Data inputs 1.0/1.0 20pA/0.6mA
CP Clock input 1.0/1.0 20uA0.6mA
EO, Et Clock enable inputs 1.0/1.0 20uA/0.6mA
MR Master reset input 1.0/1.0 20uA/0.6mA
DEO, DE1 | Output enable inputs 1.0/1.0 20pA/0.6mA
Q0 -Q3 Data outputs 750/80 15mA/48mA

Note to input and output loading and fan out table

1. One (1.0) FAST unit load is defined as: 20uA in the high state and 0.6mA in the low state.

(cleared) independently of any other
input condition.

The 3-state output buffers are controlled
by a 2-input NOR gate. When both
output enable (OEO0 and OE1) inputs
are low, the data in the register is

When one or both OE inputs are high,
the outputs are forced to a high
impedance "off” state.

The 3—state output buffers are com-
pletely independent of the register oper-
ation; the OF transition does not affect

high, all four flip—flops are reset presented at the Q output. the clock and reset operations.
PIN CONFIGURATION LOGIC SYMBOL IEC/IEEE SYMBOL
\J e
oe [3] 9 veo RN ” .
oE1 [2] [15] mR ‘ ‘ l l L >
“’E E Do 9 —dEo Do D1 D2 D3 1 N Y o
10— 2
[+]] E E D3 4 —>1cp T.’b_h R
a2 [5] 72) o2 PR bl - r
as [¢] [11) G2 2 OEt Q0 Q1 2 O3 ” 10 v ,
cr[7] [70] E+ 2| 5
6o [&] 9] &0 Vog = Pin 16 3 4 56 n s
GND=zPin8
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LOGIC DIAGRAM
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FUNCTION TABLE
INPUTS OUTPUTS OUTPUTS
MR cpP Eo E1 Dn Qn (register)
H X X X X L Reset (clear)
L T l ! ! L Parallel load
L 1 | ) h H
L X h X X qn Hold (do nothing)
L X X h X agn
Notes to function table
1. H = High-voltage level
2. h = High state one setup time before the low—to—high clock transition
3. L = Low-voltage level
4. | = Low state one setup time before the low—to—high clock transition
5. gn = Lower case letters indicate the state of the referenced input (or output) on setup time prior to the low—to—high clock transition
6. X = Don'tcare
7. T = Low-to-high clock transition
1
FUNCTION TABLE
INPUTS OUTPUTS OUTPUTS
Qn (register) OEo DOE1 Qn
L L L L Read
H L L H
X H X ¥4 Disabled
X X H Y4
Notes to function table
1. H = High-voltage level
2. L = Low-woltage level
3. X = Don'tcare
4. Z = Highimpedance "off" state
August 31, 1990 230



Philips Semiconductors—Signetics FAST Products Product specification

Quad D-type flip—flop (3-State) 74F173

ABSOLUTE MAXIMUM RATINGS
(Operation beyond the limit set forth in this table may impair the useful life of the device. Unless otherwise noted these limits are over the
operating free air temperature range.)

SYMBOL PARAMETER RATING UNIT
Voo Supply voltage ~05t0 +7.0 v
ViN Input voltage —0.51t0+7.0 v
In Input current 30t +5 mA
Vour Voltage applied to output in high output state 051 Vee v
lout Current applied to output in low output state 96 mA
Tamb Operating free air temperature range Oto+70 °c
Tag Storage temperature range ~65 to +150 °c

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
MIN NOM MAX

Vee Supply voltage 45 5.0 55 v
Vi Highevel input voltage 20 v
ViL Low—level input voltage 08 v
Ii Input clamp current -18 mA
lon High—evel output current -15 mA
loL Low—level output current 48 mA
Tamo Operating free air temperature range 0 +70 °c

DC ELECTRICAL CHARACTERISTICS

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

SYMBOL PARAMETER TEST LIMITS UNIT
CONDITIONS! MIN | TYP2 | MAX
Vee = MIN, Vi = MAX, +10%Vee | 2.4 v
Vou High-level output voltage Vi = MIN, loy = MAX HB%Vec | 27 | 34 v
Vee = MIN, V) = MAX, $10%Vee | 2.0 v
Vi = MIN, loy = -15mA B5%Vec | 20 | 31 v
VoL Low-level output voltage Vec=MIN, V| = MAX, +10%Vee 0.35 | 0.50 v
Vi = MIN, lg. = MAX +5%Vcee 0.35 | 0.50 v
Vik Input clamp voltage Vee = MIN, | = I 07|12 v
) Input current at maximum input voltage Vec = MAX, V, = 7.0V 100 pA
In High—level input current Vee = MAX, V= 2.7V 20 MHA
1"y Low—level input current Vee = MAX, V= 0.5V 06| mA
lozn Off-state output current, high—evel voitage applied | Voc = MAX, Vo = 2.7V 50 HA
loa Ofi-state output current, low—level voltage applied Ve = MAX, Vg = 0.5V -50 | uA
los Short—circuit output current3 Ve = MAX 60 150 | mA
locH 19 26 mA
lec Supply current (total) lect | Voo = MAX 27 37 mA
lecz 23 32 mA
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Notes to DC electrical characteristics

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Ve = 5V, Tamp = 25°C.

3. Not more than one output should be shorted at a time. For testing lgs, the use of high-speed test apparatus and/or sample-and-hold tech-
niques are preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a
high output may raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence
of parameter tests, los tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

LIMITS
Tamb = +25°C Tame = 0°C 10 +70°C
SYMBOL PARAMETER TEST Vee = +5.0V Vee = +5.0VE 10% UNIT
CONDITION C.L=50pF, R =500Q | C, =50pF, R_= 500Q
MIN | TYP | MAX MIN MAX
frmax Maximum clock frequency Waveform 1 100 125 90 MHz
toLn Propagation delay 45 65 9.0 4.0 10.0
tor CPto Gn Wavefom1 | ¢ | 80 | 105 55 15 ns
P tion del
tonL MR o Wavefom2 | 65 | 85 | 115 6.0 125 ns
ton Output enable time Waveform 4 35 50 8.0 25 85 ns
e to high or low level Waveform 5 55 7.0 10.0 45 1.0
trHz Output disable time Waveform 4 1.5 3.5 7.0 1.0 8.0 s
torz from high or low level Waveform 5 3.0 50 8.5 25 9.0 n
trHL Transition time Waveform 5 20 50 8.0 2.0 85 n
i 10% to 90%, 90% to 10% Wavefomd4 | 40 | 75 | 100 40 110 s
AC SETUP REQUIREMENTS
LIMITS
Tamp = +25°C Tamp = 0°C to +70°C
SYMBOL PARAMETER TEST Vee = +5.0V Vee = +5.0VE 10% UNIT
CONDITION C. = 50pF, R, =500Q C.= S0pF, R, = 5000
MIN TYP | MAX MIN MAX
teu (H) Setup time, high or low level 25 3.0
teu (L) Dn to CP Wavefom3 | 5g 40 ns
th(H Hold time, high or low level 0 0
tn (L) Dn to CP Waveform 3 0 0 ns
tu (H) Setup time, high or low level 45 50
teu(L) Eto CP Waveform 3 75 85 ns
th(H Hold time, high or low ievel 0 0
tiLy Eto CP Waveform 3 0 0 ns
tw(H) CP Pulse width, 30 30
tw(l) high or low Wavefom 1 | Fo 6.0 ns
tw(H) MR Pulse width, high Waveform 2 35 3.5 ns
troc Recovery time, MR to CP Waveform 2 45 §5 ns
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AC WAVEFORMS
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Waveform 1. Propagation delay for clock input to output, - oL >
clock pulse widths, and maximum clock frequency —* v %—
an A ]

Waveform 2. Master reset puise width, master reset to
output delay and master resetf to clock recovery time

Waveform 3. Data and enable setup time and hold times
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Waveform 4. 3-state output enable time to high level,
output disable time from high level
and transition time to high level

1_.._ asv
_r_ VoL +0.3V

Waveform 5. 3-state output enable time to low level,
outputdisable time from low level and
transition time to low level

Notes to AC waveforms
1. For all waveforms, Vy = 1.5V.
2. The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

SWITCH POSITION ] X
TEST | SWITCH 0% tw 0w AMP(Y)
Vee 4 7:.ov NEGATIVE
trz, tpze | closed T NEGAT ae -
All other open 10% 0% ov
RL
PULSE - O.U.T. o —. "_ e e “_
GENERATOR o .
— TLH ) THL (40) il
Ry CLe R I-_ _.l AMP (V)
POSITIVE % -
- - - - = == ¥ v,
Test circuit for 3—state outputs PULSE 0% “ u 0%

DEFINITIONS: | - > o
R = Lolad resistor; see AC electrical characteristics for Input pulse definition

value.
CL = Load capacitance includes jig and probe INPUT PULSE REQUIREMENTS

capacitance; see AC electrical characteristics for family

value ' amplitude| Vm | rep.rate | t, | thww | tna
Rr = ;ﬁg’;’;ae‘:"ra'f;':'am should be equal to Zour of 74F | 30v [15v] 1MHz | 500ns| 25ns | 2.5ns
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