Signetics

FAST Products

FEATURES

+ High impedance NPN base input
for reduced loading (20pA in High
and Low states)

8-bit Paralle! storage register
Shift register has asynchronous
direct overriding load and reset
Guaranteed shift frequency DC to
120MHz

Parallel 3-State /O, Storage
register inputs

Shift register outputs-'"F588

.

DESCRIPTION

The 74F597 consists of an 8-bit storage
register feeding a parallel-in, serial out 8-
bit shift register. The storage register and
shift register have separate positive edge
triggered clocks. The shift register also
has asynchronous direct load (from stor-
age) and resat inputs.

The 74F598 consists of an 8-bit storage
ragister feeding a parallel/serial-in, paral-
lel/serial out 8-bit shift register. Both the
storage register and shift register have
positive edge triggered ciocks. The shift
register also has asynchronous direct
ioad (from storage) and reset inputs. The
‘F598 has 3-state 1/O ports that provide
parallel shift register outputs and also has
multiplexed serial data input.

FAST 74F597, 74F598

Shift Registers

74F597 8-Bit Shift Register with Input Latches
74F598 8-Bit Shift Register with Input Latches (3-State)

Preliminary Specification

TYPICAL SUPPLY CURRENT
TYPE TYPICALT,,, . TOTAL
74F507 120MHz 75mA
74F598 120MHz 75mA
ORDERING INFORMATION
MERCIAL RANGE
PACKAGES Ve =cs?/':1os: T,= g"c g +70°C
16-Pin Plastic DIP N74F597N
20-Pin Plastic DIP N74F598N
16-Pin Plastic SO N74F5970D
20-Pin Plastic SOL N74F598D
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION .;:;F’,('/L:_g&v Lg‘z?,:/l:ng
DS Serial data input 1.0/0.033 20pA/20pA
DO'DZ Parallel data inputs 1.0/0.033 20pA/20pA
SHCP Shift register clock pulse input 1.0/0.033 201A/20A
F597 | sTCP Storage register clock pulse input 1.0/0.033 20uA/20uA
SHID Shift register load input (active Low) 1.0/0.033 20pA/20pA
SHRST | Shift register reset input (active Low) 1.0/0.033 20uA/20uA
OS Serial data output 50/33 1.0mA/20mA
o, Parallel data inputs 1.0/0.033 20uA/20pA
B&I DS,‘ Serial data inputs 1.0/0.033 20pA/20uA
SHCP Shift register dock pulse input 1.0/0.033 20pA/20pA
JTCP Storage register clock pulse input 1.0/0.033 20pA/20pA
‘F508 SHCPEN | Shift register clock pulse enable input 1.0/0.033 20UA/20pA
SHLD Shift register load input (active Low) 1.0/0.033 20pA/20pA
SHRST Shift register reset input (active Low) 1.0/0.033 20pA/20pA
S Serial data selector input 1.0/0.033 200A/20pLA
OF Output Enable input 1.0/0.033 20pA/20pA
Qs Serial data output 50/33 1.0mA/20mA
I/On Parallel data 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 siate.
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PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
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LOGIC DIAGRAM FOR 'F598
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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
e Supply voltage -0.5t0 +7.0 \
Vi | Inputvoltage -0.5t0 +7.0 v
1y |7 inputcurrent - T, ¥ - Y S
" Vour | Voltage applied to output in High output state B XV v *
Q 40
Yout Current applied to output in Low output state s mA
- _ I/OQ- If&_, 48 mA
Ta Operating free-air temperature range Oto +70 °C
TSTG Storage temperature -85 to +150 °C
RECOMMENDED OPERATING CONDITIONS
UMITS
SYMBOL PARAMETER AR G UNIT
Min Nom Max
NVCC ) ~+ éupply voltage - 7 45 50 55 v
7T|H”” ) High-level input voltage 20 l v
"V, | Low-levelinput voltage | o8 v
wy neotclampourent . e
A Qg B -1 mA
lon High-level output current s 1 —
R l/Oo- I/O7 . 3 mA
oL Low-leve! output current Qs . 20 - ,,,',“ﬁ’
1104~ 4O, 24 mA
i T; - VO—pera-t;\gi free-air iemperalure range Q 70 f °C
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DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

umiTs
SYMBOL PARAMETER TEST CONDITIONS' 2 UNIT
Min | Typ“ | Max
Iy =-1mA H%Vee | 28 v
Qg Veg = MIN, oH
iS%Vcc 2.7 34 v
Vou High-levei output voltage 1 V. =MAX
= 4 v
o, Vi =MIN lopg=-3mA +10%Ve 2
:tS%VCC 27 3.3 \
- V..~ MN
cC ! 10%V, 030 050| V
Voo Low-level output voltage V= MAX, I =MAX * cc
Vi =M 5%V 030| 050 V
Vik Input clamp voltage Ve =MIN I =1 073 12| V
others Ve =00V, V=70V 100 | pA
' Input current at maximum
| input voltage |/0n VCC =55V, VI =55V 1 mA
" High-level input current Ve = MAX, V, = 2.7V 20 | pa
l"_ Low-level input current Vcc = MAX, V' = 0.5V -20 | pA
Oft-state output current High- - -
loz*'H | level voltage applied Voo = MAX, V= 2.7V 70 | wA
Off-state output tL VO only
-state output current Low- -
lozt*'iL | level voltags applied Vee = MAX. V= 0.5V 70| pA
los Short-circuit output current Ve = MAX 60 .150| mA
| 45 70 | mA
F597 | =M
leet 48 | 75| mA
| Vo = MAX
cc (Stg&p‘v)ly current I ccH cc 75 90 [ mA
'F508 ICCL 78 95 mA
‘ecz 85 | 100 ma
NOTES:

1. For conditions shown as MIN or MAX, usa the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Voo = 5V, T, = 25°C.

3. Not more than one outputcs?\ould be shorted ata time. For testing los! the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order 1o 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 leats, Ios tests should be performed last.
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AC ELECTRICAL CHARACTERISTICS for 'F597

1 LIMITS
TA = +25°C TA =0°C 10 +70°C
VOC = 5V VCC =5V £10%
SYMBOL PARAMETER TEST CONDITION C_= 50pF G, = 50pF UNIT
RL = 5000 RL = 500Q
Min Typ Max Min Max
fuax Maximun clock frequency Waveform 1 100 120 80 MHz
t Propagation delay 4.0 65 85 40 95 ]
H |
xshL SHCP 1o Qg Waveform 1 40 7.0 9.0 40 10.0 ns
N, Propagation delay 4.0 75 95 40 100
H
IE:'_"_ SHLD to Qg Waveform 1 40 8.0 100 | 40 110 ns
toLH Propagation delay B Waveform 1 4.0 75 95 40 10.0 ns
tor STCP 10 Qg 40 80 10,0 40 11.0
tonL Propagation delay, SHRST 1o Qg Waveform 3 4.0 8.0 10.0 4.0 11.0 ns
AC SETUP REQUIREMENTS for 'F597
uMITS
T, = +25°C 7, =0°C10+70°C |
vCC =5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION C_ = S0pF €_=50pF UNIT
RL = 500Q RL =500Q
Min Typ Max Min Max
""" t(H) | Setuptime, Highor Low e a0 30
L) Dg to SHCP Waveform 3 30 30 ns
T (H) Hold time, High or Low 10 10
20 D to SHCP Wavelorm 3 10 10 ns
L(H) Setup ime, HighorLow | . [ a0 | T T a0 |
(L) STCP to Waveform 4 3.0 30 ns
t (H) | Hold time, High or Low T 7o 10 "
(L) STCP 1o Wavelorm 4 10 10 ns
B\ il L 4
(H) SHCP pulse width, 40 40
:':(L) High of Low Waveform 1 5.0 i 50 ns
(H) STCP pulse width, 1 4.0 40
"gN”(L) High or Low Waveform 1 5.0 5.0 ns
(L) SHAST pulse width, Low Waveform 1 4.0 I 40 L ns
Wt | SHRS plseweh tow ] e ] —
(W(S} SHLD pulse width, Low Waveform 1 40 4.0 ns
baec Recovery time, SHRST to SHCP  Waveform 2 6.0 | 7.0 ns
toec Recovery time, SHLD to SHCP Waveform 2 6.0 70 | ns
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AC ELECTRICAL CHARACTERISTICS for ‘F598
LIMITS
T, =+25C T,=0°C10+70°C
Vee =5V Voo =5V £10%
SYMBOL PARAMETER TEST CONDITION c s 50pF S. = 50pF UNIT
L =50p P
R, = 5000 R, = 5000
AJ Min Typ Max Min Max
'MAX Maximun clock frequency Wavetorm 1 100 120 80 MHz
M A . T
t Propagation delay 4.0 6.5 8.5 4.0 95
tzt: SHCP to Qg Waveform 1 40 7.0 9.0 40 10.5 ns
t Propagation delay 40 1775 | es | 40 [ 100 |
PLH W, Il
tP;L STCP to Qg (SHLD =Low) aveform 40 80 10.0 4.0 11.0 ns
t Propagation delay 4.0 75 9.0 4.0 10.0
PLH
PhL SHLD o Qg Waveform 1 40 8.0 9.0 40 1.0 ns
"1, . | Propagation delay T 40 | 70 ] 9o ] 40 105
PLH
| SHCP 1010, Waveform 1 40 | 70 90 | 40 | 105 ns
’xPL'; "1 Propagation delay ;ng’“*ir a0 | 70 90 | 40 | 100
torL SALD 1o O, aveform 1 40 7.0 9.0 4.0 10.0 ns
LS S bt . ] S S i S S S A [
tonL Propagation delay, SHRST to Vo, Mlaveform 2 4.0 8.0 10.0 40 1.0 ns
_pHL | TTopegaton GOy, STPR S B e praverme b YL T L P L ]
o _”flgpagation delay, SHRST to %»_Waveform 2 4.0 8,'0, 710.9”7’ 10‘ | ,L‘fs,,, ) "5
oz Output Enable time 1o Waveform 5 4.0 725 | 90 4.0 10.5
oz High or Low level i Waveform8 40 | 75 | 90 4.0 10.5 ns
topz Output Disable time from uaveform 5 3.0 6.0 80 | 30 9.0 ns
toy 7 High or Low level | aveform 6 3.0 6.0 8.0 30 9.0
AC SETUP REQUIREMENTS for 'F598
LUMITS '
AT ‘TTA:O 10 +70°C
VCC =5V i VCC =5V +10% H
SYMBOL PARAMETER TEST CONDITION C_ = 50pF G, = 50pF UNIT
R, = 5000 R, = 5000
L 7 Mn | Typ j T Max | Min | Max
L(H) Setup time, Highor Low . . 771730 [ 1T T ao T
(L) | D, toSHCP Waveform 3 3.0 3.0 ns
t (H) T Hold time, High or Low o T | TTho T T
t:(L) | Dg, toSHCP Waveform 3 1.0 10 ns
“t(H) | Setuptime HighorLow .. | 80 T s30T
L) STCP to SAL Waveform 4 30 30 ns
1, (H) "Hold time, High or Low B B T A N R - B )
(L STCP to SHL Wavelorm 4 10 10 pons
t(H) | Setup time, High or Low R P Y N R 1 oso0 | '
(L) SHCPEN to SHCP Wavaform 3 6.0 l 6.0 pons
t(H) | SHCP pulse width, Wavelorm 1 40 40 P
L) High or Low avetorm 5.0 50 pons
t,(H) STCP pulse width, ‘Waveform 1 4.0 ! .40 ns
(L) High or Low 5.0 5.0 '
t,(L) SHRST pulse width, Low Waveform 1 40 40 ‘ ns
t,(L) SHLD pulse width, Low Waveform 1 4.0 40 ns
toec Recovery time, SHRAST to SHCP Waveform 2 | 6.0 ] 70 | s
- - S e e RIEIES St - i i - '
t Recovery time, SHLD to SHCP Waveform 2 Y 6.0 ns
AEC i 1
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AC WAVEFORMS
— " Max SHRST
SHRST, SHCP T
SHLD, STCP Vu Vu " trec
tw(H 1) 2 SHCP [
tom toun —] v
V0, Qg Va Vg

Waveform 1. Propagastion Detay, Clock Inputs To Output,

o b o 9
IIO". s Vi

Waveform 2. Propagation Delay, Shift Reglster Reset And
Lowd inputs Yo Serial Data Qutput, Shitt Register Resel And
Load inputs To Shift regisiar Clock Pulse input Recovery Time

Clock Pulse Width, Meximum Clock Frequency, Shift
Register Reset And Load jnputs To Serisl Data Output

5_:': Z // Vu V.}'W%gv" Vuz! sree /// V“ Y 2 ALY, 72
SHCP U, (H) N i el n(L) 1 (H 1,(H) o) 1
SHCP AL K Yu SHLD kY
Waveiorm 3. Setup And Hold Times Wavelorm 4. Setup And Hold Times
o€ - » oE Ve Vu
t t
1 1 (218 Lz
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Y0 q Vi Vo,
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Waveform 5. 3-State Output Enable Time To High Level

Wavetorm 6. 3.State Output Enable Time To Low
And Qutput Disabie Time From High Level

Lavel And Ouiput Disable Time From Low Lavel

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

TYPICAL TIMING DIAGRAM for 74F597
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TYPICAL TIMING DIAGRAM for 74F598
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TEST CIRCUIT AND WAVEFORMS
prevs W o tw | Yoo AP
Voo neaatve | Yv, Ve
L] |'-' ™ 0 L-fm. a,)
= = r_'“" o) '1 r_‘m @y
Test Circult For 3-State Outpuls ey % AMP (V)
SWITCH POSITION positve | Yv, v:\l\L
TEST SWITCH Vg ‘e { R o
iz, 2L dlosed Vyy= 15V
All_other open Input Pulse Definition
DEFINITIONS
R, = Loadresistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
C = Loac: ;a;o::r;cg ;Zc:::;'s éusg 'and plrobe capagcitance; Amplitude | Rep.Rate | 1t | t, ., It
see or value.
Ry = Termination resistance shouid be equal to ZOUT of 74F 3ov MKz 500ns | 2.5ns | 2.5ns
pulse generators.
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