Signetics

FAST Products

FEATURES

» Muitiplexed paraliel 'O ports

- Separate serial input and output
- Sign extend function

« 3-state outputs for bus applica-
tions

« Direct Overriding Clear

DESCRIPTION

The 74F322 is an 8-bit shift register with
provision for either serial or parallel load-
ing and with 3-state parallel outputs pius
a bi-state serial output. Parallel data in-
puts and outputs are multiplexed to mini-
mize pin count. State changes are initi-
ated by the rising edge of the clock. Four
synchronous modes of operation are
possible: hold (store), shift right with
sarial entry, shift right with sign extend,
and parallel load. An asynchronous
Master Reset (MR) input overrides
clocked operation and clears the register.
The 'F322 contains eight D-type edge
triggered flip-flops and the interstage
gating required to perform right shift and
the intrastage gating necessary for hold
and synchronous parallel load
operations. A Low signal on RE enables

FAST 74F322
Register

8-Bit Serlal/Parallel Ragister With Sign Extend (3-State)

Product Specification
TYPE TYPICAL fy, TYPICAL S(L-:';?r:{ )CURRENT
74F322 125 MHz 60mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vog = SVA10%; T, = 0°C 10 470°C
20-Pin Plastic DIP N74F322N
20-Pin Plastic SOL N74F3220

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION .;g::,l:_;\)ﬂ Lglz?,l\/’:;xE
Dy Dy | Serial data inputs 1.0/1.0 20pA/0.6mA
S . | Serial data select input 1.0/2.0 20pA/1.2mA
SE Sign Extend input 1.013.0 20pA/1.8mA
CcP Clock Pulse input (Active rising edge) 101.0 20pA/0.6mA
sF g:;';'ol(’;"gm or Parallel (Low) mode 1010 200A/0.6mA
RE Register Enable input (active-Low) 1.01.0 20pA/0.6mA
R asgfn@r&%us Master Reset input 1.01.0 204A/0.6mA
OE Output Enable input (active Low) 1.0/1.0 20pA/0.6mA
Q, Bi-state serial output 50/33 1.0mA/20mA
1o, Multiplexed parallel data inputs or 35/1.0 70pA/0.6mA
3-state parallel outputs 150/40 3.0mA/24mA
NOTE:

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

shifting or parallel loading, while a High the shift right mode a High signal on SE function. AHigh signalonOE disablesthe
signal enables the hold mode. A High enables serialentry from eitherD,orD,,as 3-state output buffers, regardless of the
signal on S/P enables shift right, while a determined by the S input. ALow signalon other control inputs. In this condition the
Low signal disables the 3-state output SE enables shift right but 07 reloads its shifting and loading operations can still be
buffers and enables parallel loading. In contents thus performing the sign extend performed.
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LOGIC DIAGRAM
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Product Specification
Regqister FAST 74F322
FUNCTION TABLE
INPUTS OUTPUTS

OPERATING
MR| RE| S/P| SE | s |OE*| CP |0, 1O, |10, VO, O, |10, |VO, |10, | Q, MODE
Ll M| x| x| x| x|t L |t L |t
Clx| W] x| x| C|x|cluoleolce oot | | Cear
Hpotlb L xp x| X bt gy (s ]y |h Paraliel load
Hl Ll Hl B[ L|[L[T]D |0 |0 |0 |00 |0 |0, |0 hif right
HlL|H|H[H|L][T]D |O]|O0 |0 |00 |00 |0,
Hi LI HLLIX|L]T|o|0]|o]|[0|[o|o]|o]|o]o0, Sign extend
HlH] x| x| x| L] x [NcC|[NC|NC|NC |[NC [NCT NG [ NC [ NC Hold
x| vl o] x| x| x| x| z]z]z]z |z [z]z]|z [nc
x| x| x| x| x|wnw|2r|z|z|z|zl|z]z|z ]|z |n | %S
H = High voitage level
L = Low voltage level
NC = No change
X = Don'tcare
Z = High impedance “off” state
T = Low-to-High dock transition
bl =

-1; = The level of the sieady stale input at the respective VO terminal is loaded into the flip-tiop while the flip-fiop outputs {except 07 )
are isolated from the 1O terminal.
Dy-D; = The level of the steady state inputs to the serial multiplexar input.
0y0, = The level of the respective Q, flip-flop prior to the last clock Low-to-High transition.
* "= When the input is High, all YO terminals are at the high impedance state, sequential operation or clearing of the register is not affected.
T =Not a Low-to-High clock transition

ABSOLUTE MAXIMUM RATINGS (Operation beyond 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 voltage 0.5t0+7.0 \'
Vin Input voltage -0.510 +7.0 Vv
Y Input current -30 10 +5 mA
Vour Voitage applied to output in High output state 0.5t0 +55 v

Q
Tour Current applied to output in Low output state 7 b mA
1o A 48 mA
Ta Operating free-air temperature range 0to +70 °C
Tste Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS

uMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vcc Supply voltage 45 50 85 v
Vin High-level input voltage 20 v
Vie Low-level input voltage 08
" Input clamp current -18 mA
Q. -1 mA
lon High-level output current 7
l/On 3 mA
low Low-ievel output current Q7 20 mA
o, 24 mA
Ta Operating free-air temperature range 0 70 °C

April 22, 1988 6-355



Signetics FAST Products Product Specification

Register FAST 74F322

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

uMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ© | Max
Q | imA 110%‘/60 22 Y
- =-1m
7 Vee = MIN, OH 5%V, 27 | 34 v
Vou High-level output voltage Vi = MAX
V., = MIN, 110%Vcc 24 v
1o, H lopg=-3mA
%V 27 | 33 v
V.~ =MN
cC ' +10%V,
Vou Low-level output vollage V), =MAX |°L=MAX ce 038 1058 v
Vi = MIN, 5%Vee 0.35 | 0.50 v
Vi Input clamp voltage Veo = MIN, L=l 073 | -1.2 v
Input current at others Vee = MAX, V, = 7.0V 100 HA
| fnaxlmu:n
input voltage
[ p 9 1o, Voo = MAX, V| = 5.5V 1 mA
WM High-level input current Voo = MAX V = 2.7V 20 pA
SE 1.8 | mA
IIL Low-level input current S Vcc = MAX, V| =0.5V 1.2 mA
others 06 mA
Off-state output current - .
"'m*lozn High-level voltage applied Vg =MAX, V| =27V 2 WA
1, + Off-state output current V. = MAX, V, = 0.5V 0.6 A
LY0ZL | | oulovel voltage appiied cc [ m
los Short-circuit output current® Voo = MAX 80 150 | mA
lecH 5 | 75 | mA
lee Supply current (total) lecL Ve = MAX s | 0 mA
|(;(;z 65 95 mA

NOTES:

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

2. Al typical values are at V.. = 5V, TA = 25°C.

3. Not more than one outputco%ould be shorted at a ime. For testing '05' the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more ly reflect op al values. Otherwise, prolonged shorting of a High cutput may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tesis. In any sequence of parameter tests, |, tests should be performed last.
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AC ELECTRICAL CHARACTERISTICS

LIMITS
TA = +25°C TA =0°C 10 +70°C
VOC =5V Vc =5V 10%
SYMBOL PARAMETER TEST CONDITION C,_ = 50pF : SL = 50pF UNIT
HI. = 5000 RL = 5000
Min Typ Max Min Max
fuax Maximum clock frequency Waveform 1 110 125 90 MHz
t Propagation delay 4.0 6.0 9.0 40 10.0
ey, CPo IO, Wavetorm 1 45 7.0 95 45 100 ns
t Propagation delay 45 8.5 9.0 45 100
o CP10Q, Waveform 1 5.0 65 90 50 | 90 ns
Propagation delay
o, | MRw0lO, Wavetorm 2 50 65 85 | 45 | 100 ns
Propagation delay
oL WRwaQ, Waveform 2 5.0 65 95 45 10.0 ns
tozu Output Enable time Waveform 4 3.0 5.0 8.0 3.0 9.0 s
154 OEw o, Waveform 5 5.5 75 105 50 1.0
Output Disable time Waveform 4 2.0 40 65 20 7.5 ns
t:,';”uz YN Waveform 5 10 25 55 | 10 | 60
tozn Output Enable time Waveform 4 4.0 8.0 9.0 35 10.0
thgl sPwlo, Waveform 5 60 8.0 1.0 55 15 . ng
tonz Otgpul Disable time Waveform 4 40 8.0 8.0 35 105 ns
oLz /P to 10, Waveform 5 20 4.0 7.0 20 75
o Output Enable time Waveform 4 8.0 95 125 70 140
e RE to 110, Waveform § 9.0 11.0 140 | 80 16.0 ns
t Qutput Disable ime Waveform 4 6.5 8.5 115 55 13.0
e | REwlO, Waveform 5 45 65 95 | 40 105 s
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AC SETUP REQUIREMENTS
umITs
TA = +25°C TA =0°C to +70°C
Vcc =5V VCC =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF €, = 50pF UNIT
"L = 500Q RL = 50002
Min Typ Max Min Max
1.(H) Setup time, High or Low 8.0 95
L) RE wcCP Waveform 3 125 140 ne
tu(H) Hold time, High or Low 0 0 ns
(L RE toCP Waveform 3 0 Y
t.(H) Setup time, High or Low 4.0 6.0
(L) D, . D, or O, to CP Wavelorm 3 45 50 ns
th(H) Hold time, High or Low [} 0 ns
1,(L) Dy. D, or O to CP Wavelorm 3 ] o
t.(H) Setup time, High or Low 55 7.0 ne
L S CP Wavelorm 3 5.0 55
(H) Hold time, High or Low 0 0
&(L) SE o CP Wavelorm 3 0 o ns
t_(H) Setup time, High or Low 10.5 11.0
(L) sFwcP Wavelorm 3 95 105 ne
t (H) Setup time, High or Low 4.0 45
£0) Sto CP Waveform 3 85 95 ns
(H) Hold time, High or Low 0 0

ﬁ(u SorSPwCP Waveform 3 ° 0 e
t(H) . . 5.0 50
Wit CP Pulse width, High or Low Waveform 3 50 5.0 ns
tiL) MR Pulse width, Low Waveform 3 5.0 5.0 ns
trec Recovery time, M to CP Waveform 2 40 45 ns
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AC WAVEFORMS

TTH
Qq. VO n Vi ~ kg
Qn vo, Yu

Wavelorm 1. Propagation Delay, Clock Input To Wavef 2. Master Resot Puise Width,
Output, Clock Pulse Width, and Maximum Clock mmﬁ.u to sumn Do;lnd

Fraquency Master Reset to Clook Recovery Time

KE o
(N \J v
Do to % D ﬂ
s s ta)

Wavsfomm 8. 3-State Output Enable Time To Low
Level And Output Disable Time From Low Level

wlvdem\ 4, 3-State Output Enable Time To High
nd Output Disabie Time From High Level

NOTE: For all wavefor:. 5,V = 1.5V.

The shaded areas indicate when the input is permitied 1o change for pradictable output performance.

!
0% 0%
NEGATIVE (™
PULSE
10% 10%

"nq.(" '4 L'mc(‘)

TEST CIRCUIT AND WAVEFORMS

GENERATOR Vm ) ﬂL :m )
AMP (V)
POSMVE
PULSE
Test Clrcult For 3-State Oultputs
SWITCH POSITION ‘:a‘a" ‘-;:’n o
Input Pulse nition
TEST SWITCH Py
t josed
PLZ close INPUT PULSE REQUIREMENTS
tozL closed FAMILY
Ali other open Amplitude | Rep. Rate tw | Yy | e
DEFINITIONS 74F 3.0V 1MHz | 500ns| 2.5ns | 2.5ns
RL = Load resistor; see AC CHARACTERISTICS for
value.

CL = Load capacitance includes jig and probe capaci-
tance; see AC CHARACTERISTICS for valus.

RT = Termination resistance should be equal to ZOUT of
pulse generators.
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