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Philips Semiconductors-Signetics FAST Products Product specification
__________ R I _
Shift Register FAST 74F195, 74F195A
4-Bit Parallel-Access Shift Register
FEATURES TYPICAL SUPPLY CURRENT
TYPICAL f,
« High-impedance NPN base inputs TYPE MAX (TOTAL)
for reduced loading {20p.A in Low 74F195 115MHz 45mA
and High states) ('F185 only) 74F195A 180MHz 40mA
+ Shift right and parallel load capability
+ J-K (D) inputs to first stage ORDERING INFORMATION
« Complement output from last stage COMMERCIAL RANGE
+ Asynchronous Master Reset PACKAGES Voc = 5V410%

Toms = 0°C to +70°C

+ Diode inputs ('F195A only)

| od AC. DC and functi | 16-pin plastic DIP N74F 195N
- improv , DC and functional - :

properties (‘F195A only) 16-pin plastic SO N74F195D

16-pin plastic DIP N74F195AN

DESCRIPTION 16-pin plastic SO N74F195AD

The 74F195 and 74F195A are 4-bit
Parallel Access Shift Registers and their  |NPUT AND OUTPUT LOADING AND FAN-OUT TABLE

functional characteristics are indicated
: S X 74F(U.L) |LOAD VALUE
in the Logic duagrgm and Functlor] PINS DESCRIPTION HIGH/LOW HIGH/LOW
Table. These devices are useful in a -
variety of shifting, counting and storage DO-D3 | Datainputs F198 1.0/0.033 20pA/200A
applications. They perform serial, par- 'F195A 1.0/1.0 20pA/0.6mA
allel, serial to parallel, or parallel to se- 'F195 1.0/0.033 20)LA/20pA
i i J, J-KorD al inputs
riai data transfers at very high speeds. K or D typa serial inpu F195A 1010 200A/0 6mA
The 74F195 and 74F195A operate in cp Clock Pulse input ‘F195 1.0/0.033 20pA/20pA
two primary modes: shift right (Q0 — (activa rising edge) 'F195A 1.0/1.0 20pA/0.6mA
Q1) and paraliel load, which are con- Master Reset input F195 2.0/0.066 40RA/A0pA
trolled by the state of the Parallel En- MB (active Low) F195A 1010 SOUATO B
able (PE) input. Serial data enters the el WA/ 6m
first flip-flop (QO) via the J and K inputs Qo0 -Q3, Data outputs 50133 1.0mA/20mA
when the PE input is High, and is a8

shifted one bit in the direction Q0 — Q1 NOTE:
-» Q2 -Q3 following each Low -to-High One (1.0} FAST Unit Load is defined as: 20uA in the High state and 0.6mA in the Low state.

clock transition.

The J and K inputs provide the flexibility
of the J-K type input for special applica-
tions, and by tying the two together the

{continued)
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
4567 ‘
R [1] 78] Voo L 1] 9_I>|M, SRG4
:'_E 5] o o de Dy Py D, Dy t N
X 3] 4] 9y 2 J © b
DOE E Qy 10 cpP G, p—11 - r
3 K 2
D [~ —],2d
13 2] %3 ' e N g | 15
D, [€] 1] 0 QpQ4Q,0Q4 4 1.20
by[7 o] cp R S _IT —
anp [E 5] e 15 14 13 12 6 ‘ 13
Vcc-Pinw 7 _.‘2
TOP VIEW GND ~Pin 8 N
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Shift Register FAST 74F195, 74F195A
OGIC DIAGRAM
simple D-type input is made for gen-
R 10
eral applications. P — oo
The device appears as four common 24>
clocked D flip-flops when the PE input LD“
is Low. After the Low-to-High clock 92
transition, data on the parallel inputs _ s
(DO - D3) is transferred to the respec- K qer R Sa ® o0
tive QO - Q3 outputs. Shift ieft opera- —
tion (Q3 - Q2 ) can be achieved by R >0 Ry @ B
tying the Qn outputs to the Dn-1 inputs oo _*
and holding the PE input Low. |
All parallel and serial data transfers p1 _5
are synchronous, occurring after each cp R s g LI
Low-to-High clock transition. The
74F195 and 74F195A utilize edge- Rp
triggering, therefore there is no restric-
tion on the activity of the J, K, Dn, and m
PE inputs for logic operation, other .
than the set-up and hoid time require- D2 1 13
ments. ceh S @
R
A Low on the asynchronous Master 2
Reset (MR) input sets all Q outputs ||
Low, independent of any other input
condition. s T |
R %a 2w
Vee = Pin 16 - n -
GNOD = Pin 8 R 9 *®
FUNCTION TABLE
INPUTS OUTPUTS
ME | CP PE 1 K Dn @ o1 a2 a3 Q3 OPERATING MODES
L X X X X X L L L L H | Reset(clear)
H T h h h X H g0 q1 g2 g2 | Shift, setFirststage
H 1 h | | X L q0 ql g2 g2 | Shift, resetFirst stage
H T h h | X g0 q0 g1 g2 g2 | Shift, toggle First stags
H 1 h I h X qQ0 q0 ql q2 g2 | Shift, retain First stage

High voltage level

High voitage level one set-up time prior 10 the Low-to-High clack transition

Low voltage levei

Low voltage level one set-up time prior to the Low-to-High dlock transitian

Don't care

= Low-t0-High clock transition

dn(an) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the Low-to-High clock
transition

X =TT
LI I B ]
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Shift Register

FAST 74F195, 74F195A

ABSOLUTE MAXIMUM RATINGS (Operation bayond the limits 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
Vee Supply voitage -0.5t0 +7.0 v
VN Input voltage 0510 +7.0 V'

In Input current -301to +5 mA
Vour Voltage applied to output in High output state 0.5t +Vge V'
lour Current applied to output in Low output state 40 mA
Ta Operating free-air tomperature range 0to +70 °C
Tsra Storage temperature -6510 +150 °C
RECOMMENDED OPERATING CONDITIONS
uMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Veo Supply voltage 45 5.0 55 v
Vin High-level input voltage 20
Vi Low-level input voltage 08 v
Ik Input clamp current -18 mA
lon High-level output current -1 mA
lov Low-level output current 20 mA
Ta Operating free-air temperature range 0 70 °C

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

SYMBOL PARAMETER TEST CONDITIONS ' - i UNIT
Min | Typ? | Max
Vou High-ievel output voltage zcc’;mN; V'Lth:?(x ’ e 25 v
H=MIN, 1oy = +5%Veo 2.7 4
Vo Low-level output voltage \(,cc :x :‘IN 'I V"‘_= :::;( H0%Vee 0% | 08 \Y
1 =MIN, 1o = 5%Vee 035 | 05
Vi Input clamp voltage Vee =MIN, I1=1 073 121V
Ve = 0.0V, V, = 7.0V F195 100
I Input current at maximum input voltage pA
Vee = MAX, V= 7.0V 'F195A 100
Im High-level input current Voo = MAX, V=27V :!Bo:h‘::sgs) jz pA
others 'F195 -20
" Low-tevel input current Vee = MAX, V= 0.5V MR ('F195) -40 KA
'F185A -600
los Short-cireuit output current 3 Vee = MAX -60 -150 | mA
lec Supply current (total) Vee = MAX ,:z: ) :z :: mA
NOTES:

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

2. Alltypical values are at Vo= 5V, Ty, = 25°C.
3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques 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 1emperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, lgg tests should

be performed last.
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Shift Register FAST 74F195, 74F195A
AC ELECTRICAL CHARACTERISTICS FOR 74F195

LUMITS
Torp = +25°C Tomt, = 0°C 16 470°C
TEST Vee =5V Vee=5V+10%
SYMBOL PARAMETER CONDITION C_ = 50pF C, = SO0pF UNIT
R, = 500Q R, = 500Q
Min Typ Max Min Max
Maximum dlock Load mode 120 130 110
f Waveform 1 MHz
MAX | trequency Shift mode 100 115 90
L) Propagation delay 40 6.5 95 4.0 10.0
. | CPtoQn Waveform 1 40 65 0.0 40 8.5 ne
toLh Propagation delay 7.0 10.0 13.0 7.0 135
i | CPtoQ3 Wavefom 1 | 4 7.0 9.0 40 95 ns
Propagation delay
o MB to Qn Waveform 2 50 75 10.5 50 11.0 ns
Propagation delay
torn MR 0 Q3 Waveform 2 7.0 100 135 7.0 14.0 ns
AC ELECTRICAL CHARACTERISTICS FOR 74F195A
LIMITS
Tamp = +25°C Tomb = 0°C 10 +70°C
TEST Vee =5V Vee=5V110%
SYMBOL PARAMETER CONDITION C, = 50pF C, = 50pF UNIT
Ry = 5000 Ry = 500Q
Min Typ Max Min Max
i Load mode 165 180 150
fmax Maximum clock - Waveform 1 MHz
frequency Shift mode 180 190 170
oy Prapagation delay 3.0 5.0 9.5 2.5 10.0
ty, | CPtoQn Waveform 1 | 5 ¢ 40 70 2.0 75 ns
toLH Propagation delay 2.0 55 9.5 25 9.5
b | CPoQ3 Waveorm 1| 5 40 65 20 7.0 ns
oL gap:)gg?n delay Waveform 2 20 40 70 2.0 70 ns
Propagation delay
tpLn MR 10Q3 Waveform 2 25 45 8.0 20 100 ns
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AC SETUP REQUIREMENTS FOR 74F195

LIMITS
Tump = 425°C Tamp = 0°C to +70°C
TEST Voo =SV Voo = 5V £10%
SYMBOL PARAMETER CONDITION C, = 50pF C, = 50pF UNIT
R, = 5000 R, = 5000
Min Typ Max Min Max
ty(H) Setup time, High or Low 4.0 4.0
t,(L) J,Kand Dnto CP Waveform 3 40 40 ns
t(H) Hold time, High or Low 0.0 0.0
tl) | J,KandDntoCP Waveform3 0.0 00 ns
t(H) Setup time, High or Low 3.0 3.0
t() |PEtoCP Waveform 4 40 50 ns
t(H) Hold time, High or Low 0.0 0.0
tfl) | PEtoCP Waveform 4 0.0 0.0 ns
t.(H) gz: ulse width Waveform 1 6.0 6.0 ns
t{L) ﬂBmese width Waveform 2 5.0 5.0 ns
fRec zeaczecrg time Waveform 2 6.0 6.0 ns
AC SETUP REQUIREMENTS FOR 74F195A
LIMITS
Tymp = +25°C Tumb = 0°C to +70°C
TEST VCC =5V ch =5V +10%
SYMBOL PARAMETER CONDITION c s SopF Q. = 50pF UNIT
R, = 500Q R, = 5000
Min Typ Max Min Max
L(H) Setup time, High or Low 25 25
(L) | J.KandDntoCP Waveform 3 25 25 ns
t(H) Hoid time, High or Low 0.0 0.0
t(L) | J,KandDntoCP Waveform3 10 1.0 ns
t(H) Setup time, High or Low 20 2.0
() |PEwcP Waveform 4 25 25 ns
W(H) Hold time, High or Low 0.0 0.0
(L) PEto CP Waveform 4 0.0 0.0 ns
tw(H) Shz: ulse width Waveform 1 45 45 ns
tiL) {ﬁ Pulse width Waveform 2 45 45 ns
trec EGBOZ;' g; time Waveform 2 25 3.0 ns
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AC WAVEFORMS

ﬁﬂ Vi Vu

pom tyy (L) ——F t e

A\
Vu
Waveform 1. Propagation Delay, Clock input To Output, Waveform 2. Master Resat Pulse Width, Master Reset To
Clock Puiss Width, and Maximum Clock Frequency Output Delay And Master Reset To Ciock Recovery Time
- % SERIAL-SHIFT RIGHT PARALLEL LOAD
J&F% Vu  Vu NIWALY; 4 —N— ———
ty{H) th(H) 4y talb)

CP Vi va

Waweform 3. Data Setup And Hold Times

an RESPONSE >< Qn = Gn-1 Xan=0Dn

‘Waveform 4. Setup And Hold Timaes, Paraliel Enabls To Clock

NOTE: For all wavelorms, VM = 1.5V.
The shaded areas indicate when the input is permitted ta change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

b i AMP (V)

0% ) tw 3

Vee NEGATIVE Y v, Vu
PULSE o 0%

ov

Vin Your -4 L_"ml(") _l L‘*m«(')

PULSE
5] o J P o pee
AMP (v)

c A 0% 0%
L POSITIVE “ v
l PULSE u u
= - - - - - 10% 10%
A ov

! tw 1
V=15V
Test Circuit For Totem-Pole Outputs Input Pulse Definition
INPUT PULSE REQUIREME
DEFINITIONS FAMILY e NTS
R_= Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | tw | tyy | it

C_= Load capacitancs includes jig and probs capacitancs;
see AC CHARACTERISTICS for value.

Rr= Termination resistance should bs equal to Zg 7 of
pulse generators.

74F 3.0V 1MHz 500ns | 2.5ns | 2.5ns
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