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Flip-flop FAST 74F175/175A
%
Quad D flip-flop
FEATURES . _ TYPE TYPICAL fy0 TYPICAL SUPPLY CURRENT
+ Four edge-triggered D-type flip-flops (TOTAL)
+ Buffered common clock 74F175 140MHz 25mA
+ Buffered asynchronous Master Re- 7AF175A 160MHz 22mA

set
+ True and complementary outputs ORDERING INFORMATION
+ Industrial temperature range avail- PACKAGES COMVMEH?C; :‘:'NGE IND\:JSTR;Q’;wIGE

O (] cc - cec -

able (-40°C to +85°C) . Tamt = 0°C to +70°C Tamn = -40°C 10 +85°C
+ PNP light loading inputs (F175A) - -
. od AC, DC, and functional 16-pin plastic DIP N74F175N IN74F 175N

(?,‘:‘1”7%"/\) b ona 16-pin plastic SO N74F175D IN74F175D

16-pin plastic DIP N74F175AN IN74F175AN

DESCRIPTION 16-pin plastic SO N74F175AD IN74F175AD

The 74F175 is a quad, edge-triggerad
D-type flip-flop with individual D inputs
and both Q and Q outputs. The com-
mon buffered Clock (CP) and Master
Reset (MB) inputs load and resst (clear)
all flip-flops simuitaneously. The register
is fully edge-triggered. The state of
each D input, one setup time before the
Low-to-High clock transition, is trans-
terred to the corresponding flip-flop's Q
output. All Q outputs will be forced Low
independently of clock or data inputs by
Low voltage level on the MR input. The
device is useful for applications where
both true and complementary outputs
are required and the CP and MR are
common to all storage elements.

INPUT AND QUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION HIGHLOW | HIGHLOW
D0-D3 | Datainputs ‘F175 1.0/1.0 20uA/0.6mA
F175A 1.0/0.033 20uA/20pA

MR Master Resetinput 'F175 1.01.0 201A/0.6mA
(active Low) 'F175A 1.0/0.033 20pA/20uA

cp c|°(.;k Pl..!l.se input ‘F175 1.0/1.0 20pA/0.6mA
(active rising edge) 'F175A 1.0/0.033 20pA/20pA

Q-Q3 | True outputs 50/33 1.0mA/20mA
Q- Q3 | Complementary outputs 50/33 1.0mA/20mA

NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
451213 LI N
| I I I iNdg
D, D, D, D, — r
s—Jcp P 2
1—dmR - e
%9,9,9,9,9,9,q, — N
12 ’_10
TITIT1T] NI
326 711101415 13 [~ 15
Voo = Pin 18 | 14
GND = Pin 8
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Product specification
Flip-flop FAST 74F175/175A
LOGIC DIAGRAM
1 D, D 3
5 12 13
cP —Q-DI,- . . .
D a l— D Q@ D @
cP b e D op
Q Q Q
Rp Rp R
R —Ld>o. |
3 |2 6 |7 1 1{10 14 |15
Vo = Pin 16 Q, a a, a a,a Q,a
cC
GND=Ping8 0 0 1 ! 272 3 3
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE
MR cP D Q, [~

L X X L H Reset (clear)

H T h H L [Load"t"

H T I L H (Load"0"
H = High voltage level
h = High voltage level one set-up time prior to the Low-to-High clock transition
L = Low voltage level
| = Low voltage level one set-up time prior 10 the Low-to-High clock transition
X = Don'tcare
T = Low-to-High clock transition

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

SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 0510 +7.0 A
ViN Input voltage 0.5t +7.0 \
In Input current -30to +5 mA
Vour Voltage applied to output in High output state -0.5t0 +Veg v
lour Current applied to output in Low output state 40 mA
Tamb Operating free-air temparature range Commercial range Ol +70 ©

Industrial range -40 to +85 °C
Tsta Storage temperature -65to +150 °C
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Flip-flop FAST 74F175/175A

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER Min Nom Max UNIT

Vee Supply voltage 45 50 55
ViH High-level input voltage 2.0 \
Vi Low-level input voltage 0.8 A
[ Input clamp current -18 mA
lon High-level autput current -1 mA
lor Low-level output current 20 mA
Tamo Operating free-air temperature range Commercial range 0 7 OC

Industrial range -40 85 °C

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

SYMBOL PARAMETER TEST CONDITIONS ’ i Lx:f max | UNT
Vou High-level output voltage xccjﬂ'ley VILjM':;X' %Yo 22 v
IH=MIN, lon = +5%Vee 27 34
VoL Low-level output voltage \G:C —=l\:’llll‘lN'I V|L.= :::))(( , Hotes el B v
IH=MIN, TgL = +5%Vee 0.30 05
Vik Input clamp voltage Vee =MIN, 1) =1 073 12 v
1 Input current at maximum input voltage Veg = 0.0V, V, =7.0V 100 pA
Iy High-level input current Vee = MAX, V=27V 20 HA
'F175 0.6
e Low-level input current Vee = MAX, V=05V F175A 20 HA
los Short-circuit output current3 Veo = MAX 60 -150 | mA
'F175 25 34
log Supply current (total) Vee = MAX F175A 22 3 mA
NOTES:

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

2. Alitypical values are at Vg = 5V, Ty, = 25°C.

3. Not more than one output should be shorted at a time. For testing lyg, the use of high-speed test apparatus and/or sample-and-hold techniques are
preferable in order to minimize internal heating and more accurately Teflect operational values. Otherwise, prolonged shorting of a High output may raise
the chip temperature well above normal and thereby cause invalid readings in other paramster tests. In any sequence of paramater test, log tests should
be performed iast.
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Flip-flop FAST 74F175/175A

AC ELECTRICAL CHARACTERISTICS FOR 74F175

LIMITS
T rawe | Tmzige [Temsdrot
TEST Voo =5V
SYMBOL PARAMETER © Vee=5V110% | Vep=5V+10% UNIT
‘ CONDITION G =50pF G = 50pF F
R, = 5000 L= 50p Cy = 50p
L R, = 500Q R, = 5000
Min Typ Max Min Max Min Max
fmax Maximum clock frequency Waveform 1 100 140 100 100 MHz
tpLn Propagation delay 4.0 5.0 6.5 4.0 75 35 85 ns
o CPto Q,or Q, 40 6.5 85 40 9.5 40 10.0
toLn Propagation delay
tore MB o Q, Waveform 3 45 9.0 115 45 13.0 45 13.0 ns
tpLH Prapagation delay
tor MB t0Q, Waveform 3 40 6.5 8.0 4.0 9.0 4.0 11.0 ns
AC ELECTRICAL CHARACTERISTICS FOR 74F175A
LMITS
e | et | oo
SYMBOL PARAMETER TEST Vee =5V Veo=5V£10% | Vec=5V+10% | UNIT
CONDITION Cy = 50pF p
Ri = 500Q L = 50pF C, = 50pF
L Ry = 500Q Ry = 500Q
Min Typ Max Min Max Min Max
famax Maximum clock fraquency Waveform 1 140 160 125 110 MHz
toLn Propagation delay 3.0 4.0 65 25 75 25 8.0
. | CPloQ,orQ, Waveform1 | o | &g | g5 | 40 | 90 | 40 | 100 |
oLH Propagation delay
tont MR to Q, Waveform 3 45 6.5 9.0 45 10.0 a5 11.0 ns
toH Propagation delay
toL MR 0Q, Waveform 3 45 6.0 8.0 4.0 9.0 4.0 100 ns
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Flip-flop FAST 74F175/175A
AC SETUP REQUIREMENTS FOR 74F175
LIMITS
Tomp = +25°C Tamb = 0°C to Tamb = -40°C to
TEST Voo = 5V +70°C +85°C
SYMBOL PARAMETER CONDITION C, = 50pF Vee=5V+10% V=5V 10% UNIT
R 505’9 C, = 50pF C_ = 50pF
L= R, = 5000 R_=500Q
Min Typ Max Min Max Min Max
t,(H) Setup time, High or Low 30 3.0 . 3.0
t{) |D,toCP Waveform2 | 59 30 40 ns
t(H) Hold time, High or Low 1.0 10 1.0
tL) D, to P Waveform 2 10 10 10 ns
to(H) CP Pulse width 4.0 4.0 4.0
tdl) | High or Low Waveform1 | ¢ 50 60 ns
40 f_ﬁ Pulse width Waveform3 | 5.0 50 50 ns
tRec ESBO?OV %?:’, time Waveform 3 50 5.0 6.0 ns
AC SETUP REQUIREMENTS FOR 74F175A
LIMITS
Ty = 425°C Tamb = 0°C to Tamb = -4°0°C to
JEST Voo sy ST0C +85°C
SYMBOL PARAMETER CONDITION ¢ % SonF Voe=5V+10% | Vee=5V+10% | UNIT
R - 5000 C_ = 50pF C_ = 50pF
L= R, = 5000 R, = 500Q
Min Typ Max Min Max Min Max
t(H) Setup time, High or Low 3.0 35 4.0
t) |D, twCP Waveform2 | = 55 35 40 ns
t{H) Hold time, High or Low 0.0 0.0 0.0
L) D, to CP Waveform 2 0.0 00 0.0 ns
ty(H) | CP Pulse width 30 35 40
t{L) | High or Low Waveform1 | 'y 50 55 ns
tr) | MBPuiso width Waveforn3 | 35 35 40 ns
tRec Eeaozlgr; time Waveform 3 4.0 45 50 ns
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AC WAVEFORMS
W aax
ty(l)
e AV w /N .

Vi \'
t(H) ‘s(L)l-—qﬂth(L)

Al

cp

Waveform 2. Data Setup And Hold Times

Waveform 1. Propagation Delay, Clock Inpu! To Output,

Clock Pulse Width, and Maxi Clock Freq Y

MR Y Vu A"
p— ty(L) tqec

cp Vu
"t pL

Qn Vi
“t Py

q,

Waveform 3. Master Reset Pulse Width,
Master Reset to Output Delay and
Master Reset to Clock Recovery Time

NOTE: For all waveforms, V,, = 1.5V.
The shaded areas indicate when the input is permitted to change for prediciable output performance.

TEST CIRCUIT AND WAVEFORMS

k 1 AMP (1)

t
%0% Y v %0%
Vee MeGATIVE | N v, Vi
PULSE
T 10% 10%

ov
— |>—tm(-,) —~| L—tm‘(‘)

i Vour
PULSE : — tuut) Tttty
GENERATOR pur r— ”%_1 r_ AP (V)
T [ = “N
= - = =3 ]=: - el A L tw 1 il o
V=18V
Test Circuit For Totem-Pole Qutputs Input Pulse Definition
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY
RL = Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate tw ol Yrien | YL
C, = Load capacitance inciudes jig and probe capacitance;
L
see AC CHARACTERISTICS for value. 748 sov IMHz | 500ns| 2.5ns | 2.5ns

R, = Temmination resistance should be equal to ZOUT of
pulse generators.
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