m TYFES SN54184, SNG4L164, SNGALSIS4, SN74164, SN741164, SN74LS164

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

BULLETIN NO, DL-S 7611835, MARCH 1974—REVISED OCTOBER 1976

e Gated (Enable/Disable) Serial Inputs
e Fully Buffered Clock and Serial inputs
® Asynchronous Clear

TYPICAL
TYPE MAXIMUM TYPICAL
POWER DISSIPATION
CLOCK FREQUENCY
‘164 36 MHz 21 mW per bit
‘L164 18 MHz 11 mW per bit
'LS164 36 MHz 10 mW per bit
description

These 8-bit shift registers feature gated serial inputs
and an asynchronous clear. The gated serial inputs (A
and B) permit complete control over incoming data as
a low at either {or both) input(s} inhibits entry of the
new data and resets the first flip-flop to the low level
at the next clock pulse. A high-level input enables the
other input which will then determine the state of the

SNB4164, BNS4AL5164 ... J OR W PACKAGE
SNB4L164, SN74L164 ... J, N, OR T PACKAGE
SN74164, SN74L5184 ... J OR N PACKAGE

(TOP VIEW)
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positive logic: see function table

first flip-flop. Data at the seria! inputs may be changed while the clock is high or low, but only information meeting the
setup requirements will be entered. Clocking occurs on the low-to-high-level transition of the clock input. AH inputs are

diode-clamped to minimize transmission-line effects.

Series 54, 54L, and 54LS devices are characterized for operation over the full military temperature range of —55°C to
125°C; Series 74, 74L, and 74LS devices are characterized for operation from 0°C to 70°C.

FUNCTION TABLE
INPUTS OUTPUTS
CLEAR|CLOCK A B |Qa Qg -.. G4 | H=high tevel isteady state), L = low level (steady state)
L X X X L L L X = jrrel (any Input, i tr
1 = transition from low to high level.
H N X X [Qao Cao OHo QA0: Qpo. CHo = the level of Q. Qg, or Q. respectively, before the indiceted
H t H H H  Qan QGn steady-state input conditions were established.
[ H t Lt X L Qap QGn | Qan Qgn =the lavel of Qa Or Qg before the most-recent 1 transition of the
H + X L L  Qan Qgn clock; indicates a one-bit shift.
schematics of inputs and outputs
‘164, ‘L1684 ‘LS184
JsQuIVALENT OF EACH INPUT] TYPICAL OF ALL OUTPUTS| [EQUIVALENT OF EACH INPUT| TYPICAL OF ALL OUTPUTS
Vec - == Vee Vec——¢—— - ——— Vee
R R 120 © NOM
Rea oq b
INPUT - T INPUT .
QUTPUT 4 ouTRUT
— b 4 _
‘164: Req = 4 k1 NOM ”r
‘L164: Req =8 k{1 NOM
‘164. R =200 f2 NOM Clear, clock: 17 k2 NOM
‘L164: R = 400 1 NOM Serist In: 25 kil NOM
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TYPES SN54164, SN54L164, SN5415164, SN74164, SN74L14, SN741LSW64

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

REVISED OCTOBER 1976

typical clear, shift, and clear sequences
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functional block diagram
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TYPES SN54164, SN74164
8-BIT PARALLEL-OUY SERIAL SHIFT REGISTERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo seeNote 1) . . . . . . . . . . . .. .. L0 Lo s oo .. TV
Input voltage e e e e e e e . ... . 58V
Operating free-air temperature range: SN54164 . —55°C t0 125°C

SN74164 . . . . 0°C t0 70°C

Storage temperaturerange . . . . . . . . . . —65°C to 150°C
NOTE 1: Voltage vatues are with respect to nstwork ground terminal.

recommended operating conditions

SN54164 SN74164 uNIT
MIN NOM MAX |MIN NOM MAX

Supply voltage, Voo 45 5 5.5 14.76 5 6525| V
High-level output current, QK ~400 —400| nA
Low-levei output current, lg_ 8 8| mA
Clack frequency, felock 0 25 o] 25 | MH2
Width of clock or clear input pulse, ty 20 20 ns
Data setup time, tg, (see Figure 1} 15 156 ns
Data hold time, ty, (see Figure 1} b [ ns
Operating free-air temperature, T —55 125 a 70| °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONST SN54154 SN74184 NIT
MIN TYPE MAX [MIN TYPI MAX
Vi High-level input voitage 2 2 v
Vi Lowlevel input voltage 08 08| Vv
VK Input clamp voltage Vee=MIN, h=—-12mA -1.5 -18| V
VoH High-level output voltage x::f::la”:," :,C:: : i:/[;D YA 24 32 24 3.2 v
VoL Low-evel output voitage Vec =MIN, Vil =2V, 0.2 0.4 0.2 04| V
Vi =0.BV, igL=8mA
. Il Input current at maximum input voltage Vec =MAX, Vi=55V, 1 1| mA
H {it  High-level input current Vee=MAX, V=24V 40 40| uA
Il Lowlevel input current Ve =MAX, V=04V -1.6 ~-1.6 | mA
log Short-circuit output current$ Vee = MAX -10 -27%| -9 —27.5 | mA
lecc  Supply current Ve = MAX, Viiclock) = 0.4 30 30 mA
See Note 2 | Vj(clock) =24V 37 54 37 64

T For conditions shown at MIN or MAX, use the appropriste value specified under recommended operating conditions.

LAl typical values are at Voo =5 V, Tp = 25°C.

§No( more than two outputs should be shorted at a time,

NOTE 2: I¢c is messured with outputs open, serial inputs grounded, and 8 momentary ground, then 4.5 V, appliad to clear.

switching characteristics, Vcc =5V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX |[UNIT
fmax Maximum clock frequency Cp = 15pF 25 36 MHz
PHL Propagation delay time, high-to-low-level Cp = 16 pF 24 36 ns
Q outputs from clear input Ry =800 0, Cy =50 pF 28 42
Propagation delay time, low-to-high-level ) Cp =16pF 8 17 27

PLH K See Figure 1 ns
Q outputs from clock input Cy =B0pF 10 20 30
Propagation delay time, high-to-low-level Ci = 15pF 10 21 32

PHL Q outputs from the clock input C| =50pF 10 25 37 n
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TYPES SNSALG4, SN7ALEA
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supplyvolmgchc(seeNouﬂ..............................7V
fnputvoltage . . . . . e e e e e e e e e e e e e e i i e i i e s . . BBY
Oporatmgfree-airtcmperatureranqe SN54L164 e e e e e e e e s .. .. -—BBC125°C

SN74L184 . . . . . . . ... ... ........ 0°Cto70°C
Storage tBMperature range . . . . . . . .« . . . . e e s e e e e e e ... —65°Cto150°C

NOTE 1: Voltage valuss are with respect to network ground terminal.

recommended operating conditions

SNSAL 164 SNT4L164 oNIT
MIN NOM MAX |MIN NOM MAX
Supply voltags, Voo 45 6 65{478 6 625] Vv
High-levst output current, oy -200 —-200] pA
Low-jeve! output current, 11 4 4| mA
Clock fraquency, feiock 0 12| o 12| MHz
Width of clock ar clesr input pulse, tyy 40 40 ns
Data satup time, ty, (see Figure 1) 30 30 ns
Data hold time, 1y, (sow Figure 1] 10 10 )
Operating free-air Ta —56 126] o 70| °c
electrical characteristics over recommended operating free-air tamperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS? ShSaliod SNTSL1GH UNIT
MIN TYP! MAX |MIN TYPT MAX
Vi High-level input voltage 2 2 Vv
Vit Lowlevel input voltsge 0.8 08| Vv
ViK Inpuyt clamp voltage Vee=MIN, || =—12mA -1.5 ~-18| V
VoM High-level output voitage ‘\:ff_- : a":/ ::)': :i:oo | 24 32 24 32 v
VoL Lowevet cutput voltage :ff " : s"\‘/ :’(;: ) f ":‘A 02 04 02 o04] v
] Input current at maximum input voltage Voo™ MAX, V=558V 1 1] mA .
Iiy High-level input current Voo =MAX, V=24V 20 20| pA
ljL  Lowlevel input current Voo = MAX, V=04V -0.8 —0.8] mA
lpg Short-circuit output currents Vee = MAX —8 -20| <4 —20| mA
lcc  Supply current Vee = MAX, SeeNote3 19 27 19 27| mA

1 For conditions shawn at MIN or MA X, use the appropriate value specified under recommended opersting conditions,
1 AN typicel values sre at Ve = 6 V, T, = 26°C
Not more than two outputs should be shorted st a time,
NOTE 3: Igc Is measured with outputs open, serial inputs grounded, the clock input at 2.4 V, and e momaentary ground, then 4.8 V, applied to
clear.

switching characteristics, Ve =5V, Ta =25°C

PARAMETER TEST CONDITIONS N TYP MAX [UNIT
fmax Maximum clock frequency CL=16pF 12 18 MHz
Propegation delay time, high-to-low-tevel CL = 16pF 48 72
tPHL Q outputs from alesr input Cy =50pF 66 84 "
- Ry =800 0,
Propagstion delay time, low-to-high-level ) Cp = 16pF 8 34 54
PLH 4 cutputs from clack input See Figure 1 CL=50pF e
Propagation delay time, high-to-low-level Ci=16pF 10 42 64
PHL g outputs from the clock input CL-50pF ° 80 ] "
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TYPES SN541S164, SN7415164

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

REVISED OCTOBER 1976

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo (see Note 1)
Input voltage

Operating free-air temperature range: SN54L.5164 .

SN74LS5164 .

Storage temperature range

NOTE 1: Voltage values are with respect to network ground terminal,

recommended operating conditions

—55°C t0 125°C

7V
7V

0°C t0 70°C
—65"C to 150°C

SNE4LS164 SN74LS164 UNIT
MIN NOM MAX | MIN NOM MAX| .
Supply voltage, Voo 4.5 5 55)4.75 5 B8.25| Vv
High-level output current, 10 ~-400 —400| wA
Lowievel output current, io1 4 8] mA
Clock frequency, folack 0 25 0 25] MHz
Width of clock or clear input pulse, ty, 20 20 ns
Data setup time, tg, (see Figure 1) 156 15 ns
Data hold time, t}, (see Figure 1) [ ns
Operating free-air temperoture, TA —65 126 [1] 701 °cC

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

SN54LS164 SN74LS164
PARAMETER TEST CONDITIONST L UNIT
MIN TYPF MAX |MIN TYPI MAX
Vin  High-level input voltage 2 2 \%
ViL Low-evel input voltage 0.7 08| Vv
Vi Input clamp voltage Vee = MIN, lj=~18 mA -1.5 -15] Vv
) Voe = MIN, VIH=2V,
VoH High-level output voitage 25 3.5 2.7 3.5 v
VL= Vi max, lgn = —400uA
Voo = MIN, ViH=2V, |loL=4mA 0.26 04 0.256 0.4
VoL Low-ievel output voltage cc H oL v
VL = V)i max loL = 8mA 0.35 05
Input current at
Iy ) ) Voo = MAX, V=7V 0.1 a.1] ma
maximum input voltage
hH High-level input currant Vge = MAX, Vy=27V 20 20| wA
i Low-level input current Ve = MAX, Vi=04V —0.4 —0.4] mA
log Shortcircuit output currentd | Vg = MAX —~20 —100 | —20 -100| mA
lcc  Supply current Voo = MAX, See Note 3 16 27 16 27| mA

T For conditions shown as MiN or MAX, use tha appropriate value spacified under recommended operating conditions.

$ai typical values are at Ve =5V, Ta = 25°C.

Not mare than ons output shoutd bs shorted ata time, and duration of the short-circuit shoutd not exceed one second.
NOTE 3: igc is measured with outputs open, serisl inputs grounded, the clock input at 2,4 V, and a momentary ground, then 4.5 V applied

ta clear,
switching characteristics, Vcc =5V, Tao = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT
frmax Maximum clock frequency 26 36 MH2z
tpHL Propagation delay time, high-to-low-level Q outputs from clear input | C| = 15pF, R =2k, 24 36 ns
tpry Propagation delay time, low-to-high-level Q outputs from clock input | See Figure 1 17 27 ns
tpyL Propagation delay time, high-to-low-lavel Q outputs from clock input 21 32 ns
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TYPES SN54164, SN541164, SN54LS164, SN74164, SN74L164, SN74LS164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

AANDB
o SE Vee ouTPUT
GENERATOR
A Qa
B ag p—0
cLock % ___on
PULSE cLOCK Qg }—o0
GENERATOR af o (See Note C)
ag f——=o
oy p——F o
CLEAR {See Note B}
CLEAR = = =
PULSE
GENERATOR
TEST CIRCUIT
Jo— 1y lclaar) —=]
= 1 —— 3V
CLEAR | !
PULSE
GENERATOR

(PRA < 1 MHz)

CLOCK
PULSE
GENERATOR

{PRR < 1 MHz)

SERIAL INPUTS
A AND B PULSE

e - —— ——— ] ————

GENERATOR i
(PRR < MH2) |
—f
—=f :"— PHL = r— —eftpHLje—
LL
| (8o NoteE) I 55 |——= vou
Qp OUTPUT ! L |
{See Note D) Vref Vref Veet
VoL
VOLTAGE WAVEFORMS

NOTES: A. The pulss generators have tha following characteristics: duty cycle < §0%, Zgy, ™~ 50 {1; for '164 and ‘L164, t, < 10 ns,

1 < 10 ng, and for 'LS164, ¢, € 15 ns, tf K6 ns.
. €y includes probe and jig capacitance.
. All diodes sre 1N3064 or TN916.
Qp output is illustrated. Relationship of serisl input A and B data to other Q outputs is illustrated in the typical shift saquence.
. Outputs sre set to the high leval prior to the maeasurement of tpgyy from the clear input.
For “164 and ‘L1684, Ve = 1.5 V; for 'LE164, V ef = 1.3 V.

nmmoGoO®

FIGURE 1-SWITCHING TIMES
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