Signetics

FAST Products

FEATURES

- 16-bit serial VO shift register

< 16-bit paraliel-in/serlal-out con-
verter

» Recirculating serial shifting

- Common serlal data 1’0 pin
(3-state)

DESCRIPTION

The 74F674 is a 16 bit shift register with
sarial and parallel load capability and
sarial output. A single pin serves alter-
nately as an input for serial entry or as 3-
state serial output. In the serial out mode
the data recirculates in the register. Chip
Select, Read/Write and Mode inputs pro-
vide control flexibility. The 'F674
operates in one of four modes, as indi-
cated in the Function Table.

Hold : a High signal on the Chip Select
(CS) input prevents clocking and forces
the Serial Input/Output (SI/O) 3-state
buffer into the high impedance state.

Serial load : data present on the SI/O pin
shifts into the register on the falling edge
of CP. Data enters the Q, position and
shifts toward 015 on successive clocks.

Serial output : the SI/O 3-state buffer is
active and the register contents are
shifted out from 015 and simultaneously
shifted back into Q.

FAST 74F674
Shift Register

16-Bit Serlal/Parallel-In, Serial-Out Shift Reglster (3-State)

Product Specification
TYPICAL SUPPLY CURRENT
TYPE TYPICAL 'MAX (TOTAL)
74F674 95MHz 55mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Ve = SV£10%; T, = 0°C to +70°C
24-Pin Plastic Slim DIP (300mil) N74F674N
24-Pin Plastic SOL N74F674D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
74F(U.L) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
Dgy -Dys Parallel data inputs 1.0/1.0 20pA/0.6mA
T3 Chip Select input (active Low) 10/1.0 20pA/0.6mA
CP Clock Pulse input (active falling edge) 1.0/1.0 20pA/0.6mA
M Mode select input 1.01.0 20uA0.6mA |
RW Read/Write input 1.0/1.0 20uA/0.6mA
sio Sarial data input or 351.0 70MA/0.6mA
Serial 3-state output 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.

Parallel load : data present on Dy,-D 5 is
entered into the register on the fa]lmg
edge of CP. The SO 3-state buffer is
active and represents the Q, 5 output.

To pravent false clocking, CP must be
Low during a Low-to-High transition of
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LOGIC DIAGRAM

Dy- D,, (7-11, 13-23)
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o, 0" Dis 6
Q, sIo

& 2 *‘Do—c cP

Vg =pin 24
GND=pin 12
FUNCTION TABLE
CONTROL INPUTS S0
— STATUS OPERATING MODE
CS|RW| M | TP
H X X X High Z Hold
L L X l Data in Serial load
L | H L 1 Dataout | Serial output with recirculation
L H H 1 Active Parallel load ; no shifting

= High voltage leve!

= Low voltage leve)

= Don't care

= High-to-Low transition of designated input

—xr T

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
VCc Supply voltage ; 0510 +7.0 \
VIN Input voltage 0510 +7.0 \
I input current -30 to +5 mA
Vout Voltage applied to output in High output state 05w +V, . v
lout Current applied to output in Low output state 43 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -65to +150 °C
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RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER - - UNIT
Min Nom Max

Vcc Supply voltage 45 50 55 v
ﬁ\,/"i High-level input voltagﬁeﬁ ) Z.Q; T T

V": Low-level input voltage - ~ - i 08 \
7'}{( Input clamp current B o B s ] 77—1 e mA |

lou High-level output current -3 mA
' |OL "1 “Low-level output current h D 24 mA
T, " Operating free-air temperature range T ) 70 °C

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ® | Max
Van = MIN, V. = MAX +10%V 24 Vv
VoH High-level output voltage cc L cc L _—
I - VIH = MIN, IOH = MAX :t5%Vcc ~2,.7 3,11 *'\(M
VCC = MIN, VIL = MAX t10%vcc 035 |050 v
VOL Low-level output voltage
R VIH = MIN, IOL = MAX | j:5°/¢.Vcc ) 0.35 | 0.50 v
) ,,,V,l,K, e Input clirrnrp vollavge VCC = MiN, 'l = IIK _ 0.73 | -1.2 \
SO
| Input current at maximum only Vee = MAX'_VI =55V - 100 WA
: input voltage others |V = MAX, V, = 7.0V
B V"IH High-level input current - V_QC =MAX V=27V i 20 HA
n Low-level input current VCC = MAX, V =05V -06 mA
) Off state output current, -
ozn *m High-level voltage applied SVo Vg =MAX, Vg=2.7V 70 HA
Off state output current, only - 05V ]
loz*he Low-level voltage applied Voo =MAX. V=05 600 | KA
los Short circuit output current® Ve = MAX -60 150 | mA
lec Supply current {total) Voo = MAX §5 | 80 | mA
NOTES:

. All typical values are at V.. = 5V,
. Not more than one ou!pulcs?»o

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

T, = 25°C.
A

uld be shorted at a time. For testing |5, the use of high-speed test apparatus and/or sample-and-hoid 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 temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter test, Ios tests shouid be parformed iast.
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AC ELECTRICAL CHARACTERISTICS

LIMITS
T, =+25°C T, =0°C 10 +70°C
Voo =5V Vo =5V 110%
ISYMBOL PARAMETER TEST CONDITION C_= 50pF € =50pF UNIT
R, =500Q R, =5000
Min Typ Max Min Max
fuax Maximum clock frquency Waveform 1 80 95 70 MHz
o n Propagation delay 7.0 95 12.5 6.5 140
tonL CP to SIIO Waveform 1 6.0 85 1.5 55 125 ns
t Output Enable time 55 85 1.0 5.0 125
PZH 2
oo TS o SIO Wavatorm 2 7.0 95 125 | 65 14.0 ns
t Qutput Disable time 30 6.0 85 3.0 10.0
PHZ Waveform 3
to 7 TS to SO Waveform 4 4.5 75 10.0 45 115 ns
ozn Output Enable time Waveform 3 6.0 8.5 1.5 55 13.0 ns
oz R/W to SIO Waveform 4 75 10.0 13.0 70 140
tPHZ Otgput Disable time Waveform 3 5.0 7.5 10.5 45 120
toLz AW to SIO Waveform 4 5.5 8.0 1.0 5.0 135 ns
AC SETUP REQUIREMENTS
LIMITS
TA = +25°C TA =0°C 10 +70°C
VCC =5V VCC =5V :10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF G, =50pF UNIT
RL = 50002 HL = 500Q
Min Typ Max Min Max
ts(H) Setup time, High or Low 2.0 25
() SO0 CP Waveform 2 20 25 ns
t (H) Hold time, High or Low 1.5 2.0
(L) SIO 10 CB Waveform 2 1.5 20 ns
ts(H) Setup time, High or Low 1.5 T 20
(s D, CP Waveform 2 1.0 10 ns
T4 (HY | Hold time, High or Low B 3.0 30
th(L) D, to CP Waveform 2 4.0 4.0 ns
1(H) Setup time, High or Low 2.0 25
() Mto CP Wavelorm 2 55 6.0 ns
t(H) Hold time, High or Low .0.0 10
L) Mt CP Waveform 2 0.0 10 ns
T ] setup time, Low S
ls(L) s tgﬁ Waveform 2 8.0 9.0 ns
t(H) g%c:o"%g' High Waveform 2 0.0 00 ns
1,(H) CP Pulse width, 35 I N Y T
(L) High or Low Waveform 1 45 50 ns
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AC WAVEFORMS

.

SI’o

Waveform 1. Propagation Delay, Clock Input To Output,
Clock Pulse Width, and Maximum Clock Frequency

Wavetorm 3. 3-State Output Enable Time To High Wavetorm 4. 3-State Output Enable Tims To Low
Level And Output Disable Time From High Level Level And Qutput Disable Time From Low Level

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

TEST CIRCUIT AND WAVEFORMS

Voo
b t { AMP
1 0% - 0% o
Vi NEGATIVE V Vu
GENERATOR S -U- ov
L-.M(a,) —4 |'-'ru'('.)

= = —=L = 1 r—!mn,) f""“ (")nn(v

Test Circult For 3-State Outputs Yo% % »
POSITIVE v v
SWITCH POSITION PuLsE “ .
10% 10%
TEST SWITCH } tw { ov
oz bz closed Vg = 1.5V
All other open Input Puise Definition
DEFINITIONS
RL = Load resistor; see AC CHARACTERISTICS for value. INPUT PULSE REQUIREMENTS
C, = Load capacitance includes jig and probe capacitance; FAMILY
see AC CHARACTERISTICS for value. Ampltude | Rep.Rate | 1, |1, |1y,
R, = Termination resistance shouid be equal to Z our of 74F 30V 1_ MHz 500ns | 2.5ns | 2.6ns
pulse generators.
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