Signetics

FAST Products

FEATURES
« Low noise, no switching feedthru
current

Controlied output edge rates

» High impedance PNP base inputs
for reduced loading (20uA in High
and Low states)

8-bit serial-in, parallel-out shift
register with storage

- 3-state outputs
- Shift register has direct clear

» Guaranteed shlft frequency-DC to
100MHz

DESCRIPTION

The 74F595 contains an 8-bit serial-in,
parallel-out shift register that feeds an 8-
bit D-type storage register. The storage
register has parallel 3-state outputs.
Separate clocks are provided for both the
shift register and the storage register. The
shift register has a direct overriding clear,
serial input and serial output pins for cas-
cading. Both the shift register and storage
register clocks are positive edge-trig-
gered. if the user wishes to connact both
clocks together, the shift register state will
always be one clock pulse ahead of the
storage register.

This device uses patented circuitry to
control system noise and internal ground
bounce. This is done by eliminating

FAST 74F595
Shift Register

8-Bit Shift Register with Output Latches (3-state)

Product Specltication
TYPICAL SUPPLY CURRENT
TYPE B TYPICALS,, (TOTAL)
N74F585 130MHz 65mA
ORDERING INFORMATION
COMMERCIAL RANGE

PACKAGES
16-Pin Plastic DIP

VCC = 5V110%; TA =0°C1o +70°C

N74F595N

16-Pin Plastic SO

N74F5950D

- 1

INPUT AND OUTPUT LOADING AND FAN-QUT TABLE

74F(UL) | LOADVALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
Dy | Serial data input T 1.0/0.033 201A720pA
Shift register clock pulse input ]
SHee (active rising edge) "F—] jﬁof?i_kfﬂszii
Storage register clock pulse input
| STP | (active ising edge) I il Mioageiand
SHR Shift register reset input (active Low) 1.0/0.033 20pA/201A
OE Output enable input (active Low) 1.0/0.033 20pA/20UA
QS Serial expansion output 50/33 1.0mA/20mA
OO - 07 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 state.

switching feedthru current and control-
ling both Low-to-High and High-to-Low
slew rates.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
a, E Vee ::_bu:
sz T_E] QO " w_ pJ e
aaE E DS 13_q0! Ds u cll-‘iI r
G4E 73] OF 12 —gsTeP LY " 0 ™ 5 3V 15
1 ——{SHCP f
Qs[5 7] s1cp L KPR :
%8 1] See TT T 11T 1] A
°7[ZJ ) SHR 15123 4567 !
GND [B] 7] Qs :
o, 3v
TOP VIEW Ve = Pin 16 d
GND « Pin 8
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Shift Register FAST 74F595

LOGIC DIAGRAM
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Shift Register

FAST 74F595

MODE SELECT - FUNCTION TABLE

INTERNAL | INTERNAL
INPUTS SHIFT STORAGE OUTPUTS
REGISTERS | REGISTER OPERATING MODE

OE jﬁﬁ sucp[ STCP| Dg | O,] O,-0O, Q,-q, Q,-0, | Qg
H| H 1 1 X | 0| 0,-0, Q,-Q, b4 Q, No change

H L | X t X | Ly Q-0 Z L Clear shift register,
T T N N hold latch

L L] x| Xk Q-0 | Q-G | L |  PET

H H T e T4, | D, o, Q,-Q, 2 % shift
N L L B A YO QG | %9 | % ]
HIH )P | T X0 9:0 %% z 9, Store
L "”ka_l 1 T X OO o, 0 - 07_—_} 9y~ 0y Q, -

H H L T ' 4 | B © %" 07, i_ % Store, then shift

L H T T d, | O %, 0, -0, 0,-0 g

H = High voltage ievel.
L = Low voltage leved.
X = Don't care.

Z = High impedance.

d (0 ) = Lowsr Case letters indicate the state of the referenced input (of output) one sel up time prior 1o the Low -to-High ciock transition.

= Low-to-High clock transition.
T = Not a Low-10-High clock transition,

“= When clocking both SHCP and STCP simuRaneously the Shift Regisier stale wilk aways be one clock pulse ahead of the Storage Register.

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 0510 +7.0 v
Vi input voitage T 0510 +7.0 v
I ,Inpht current -30to +5 T T mA
:iloﬂ_:ymmge applied t;;quut in High output §late T T -0 ? 2 ch B AT\; B
QS 40 mA
| Current applied to output in Low output state - — -
ouT app P P a.a ﬁ 28 mA
— 0 7 1
| Ta Operating free-air temperature range 0to +70 » °C i
sTG Storage temperature -65 1o +150 °C
RECOMMENDED OPERATING CONDITIONS
UMITS
SYMBOL PARAMETER - UNIT
Min Nom Max
— —- —
Vee Supply voltage 45 50 5.5 v
Viu High-level input voltage’w B B 20 | e T v
Vi Low-level input voltage B 0.8 v
(" Input clamp current -18 mA
Q, . mA
o High-level output current s !
Q,-Q, 3 mA
lou Low-level output current Qs i 20 mA
] ] Q- Q, 24 mA
T, Operating free-air temperature range 0 70 °C
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Shift Register FAST 74F595

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

LmITs
SYMBOL PARAMETER TEST CONDITIONS' PR S UNIT
yp' X
$10%V 25 \
Qg lop=1mA e
Voo = MiN, £5%Veg 27 | 34 v
Vou High-level output voltage V. = MAX
N 0%V 24 v
Q- Q, H= lor="3mA
tS%VCC 2.7 3.3 Vv
:t10%Vcc 0.30 | 0.50 Vv
Q 1~ =20MA
s Vee = MIN, o 5%V 030|080 | V
VoL Low-level output voltage Vi = MAX
VIH = MIN :t1O%VCc 035 | 0.50 \
Qo' 07 IOL=24mA
:tS%Vcc 035 | 0.50 )
VIK Input clamp voltage Vcc = MIN, I| = 'lK 073 1.2 v
Input current at maximum _
II input voltage VCC = MAX, V. =7.0V 100 HA
I|H High-level input current Vcc = MAX, Vl =27V 20 HA
IlL Low-level input current Veo = MAX, V, = 0.5V -20 mA
Off state output current, ~
oz High-level voltage applied Qq Q; °"|J Vee =MAX, V=27V 50 BA
Off state output current,
lozL Low-level voltage applied Q- Q, only] Vo =MAX, V°=0‘5V 50 HA
los Short circuit output current® Vcc = MAX 60 -150 mA
lecu 55 | 85 | mA
lec Supply current (total) leeL Ve = MAX 70 | 105 | mA
lecz 65 | 105 mA
NOTES:

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

2. All typical values are at V. = 5V, T, = 25°C.

3. Not more than one outpulos?\ould be shoned at a time. For testing 'OS' 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 operationai values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normai and thereby cause invalid readings in other parameter tests. In any sequence of parameter 1asts, log tasts should be performed last.
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Shift Register

FAST 74F595

AC ELECTRICAL CHARACTERISTICS

LIMITS
| Ty=+25C [T, =0°Cto+70°C
Vee =5V Voo =5V 10%
SYMBOL PARAMETER TESY CONDITION C_ = 50pF €, =50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max | Min Max
fMAX Maximum clock frequency Waveform 1 115 130 100 MHz
"t | Propagation delay Waveform 1 T 6.0 8.0 105 50 120 | as
oL SHCP 1o Qg 25 45 75 25 75
oy | Propagation delay Waveform 1 55 80 | 110 45 130 “ns
oL STCPto Q- Q, 3.0 5.0 8.0 30 85
~ 7| Propagation defay T I )
tor to Qg Waveform 2 35 55 80 30 8.5 ns
Ttozy | QuiputEnable time Waveform 5 35 55 20 25 | w5 |
) l’iz';mm?fto OO_VEC,,W - Wavelform 6 3.0 55 85 25 95 B __Ei_
t Qutput Disable time Waveform 5 2.0 4.0 7.0 15 85
PHZ
to 7 OEwQ,Q, Waveform & 4.0 6.0 9.0 30 10.0 ns
AC SETUP REQUIREMENTS
UMITS
___ |
T, =+25C [T, 20°C10+70°C
Vcc =5V VCC =8V 10%
SYMBOL PARAMETER TEST CONDITION C_ = 50pF G, = 50pF UNIT
R, =500Q R, =500Q
Min Typ Max Min Maxr
t(H) Setup time, High or Low o 20 25 )
(L) Dg to SHCP Waveform 3 2.0 | 25 ns
) Hoid time, High or Low | w T 77(”'0*'“—“*k T T T T
lﬂ(l.) Dg to SHCP Waveform 3 0 0 ns
T T setup time, Low T ' T . o
(L) to STCP Wavetorm 3 45 50 | ns
e e b s
Setup time, High
1,(H) SHCP to STCP Waveform 4 4.5 5.0 ns
WH | T e T a0 |7
L) SHCP Pulse width, High or Low Waveform 1 40 40 ns
tw(H) STCP Pulse width, High or Lo 4.0 40
L) . Hig w Waveform 1 30 as ns
WY SHR Pulse widih, Low Waveform 2 30 | 30 ns
Laec g%%o::ré}:vén: | Wavetorm 2 30 L E 30 ns
1 1
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Shift Register

FAST 74F595

AC WAVEFORMS

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

ty(H) [ 1), (H) =0

\[

10 Tt.L 0

SHCP Vu

Waveform 3. Data Setup And Hold Timaes

Waveform 5. 3-State Output Ensbis Time To High Level And
Output Disable Time From High Level

SHR
SHCP

| ™
Qg Vi

Waveform 2. Mastar Resst Pulse Width, Master Reset to
Output Delay and Master Reset to Clock Recovery Time

D SHR
s v v Vy V
" ] M Vu sHeP Vi Vu
‘l

L)} te(L)
Vu v

Wavelorm 4. Setup And Hold Times

sTCP

OE \" Vu

——ﬁw
- v
Go~ 9y . 5V o003V

Wavetarm 6. 3-State Output Enable Time To Low Level And
Qutput Disable Time From Low Level

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

TEST CIRCUIT AND WAVEFORMS

Veeo

Y
PULSE >
GENERATOR

Test Circuit For 3-State Outputs

SWITCH POSITION

TEST SWITCH
oLz closed
tPZL closed

All other open
DEFINITIONS

R_ = Load resistor; see AC CHARACTERISTICS for value.

CL = lLoad capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

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

! d

pvey tw preny ANP (V)
sesre | e -
10% 10% ov
tyw () _4 L"m. (R
r"mc ) _1 r-""l. L]
pr = AMP (V)
Poose Vu A
10% 10%
| 4 tw ] o
VM =15V
Input Pulse Definition
INPUT PULSE REQUIREMENTS
FAMILY
Amplitude | Rep.Rate YWl Yk | Yo
74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns
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