~ SN54164, SN54LS164, SN74164, SN74LS164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

MARCH 1974 — REVISED MARCH 1988

¢ Gated Serial Inputs
¢ Fully Buffered Clock and Serial Inputs

¢ Asynchronous Clear

TYPICAL
TYPE MAXIMUM TYPICAL
CcLOCK FREQuUEncy  POWER DISSIPATION
164 36 MHz 21 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

SN54164, SN54LS164 . . . J OR W PACKAGE

SN74164 . . . N PACKAGE
SN74LS164 . . . D OR N PACKAGE
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at either input inhibits entry of the new data and resets (TOP VIEW)
the first flip-flop to the low level at the next clock pulse. o
A high-level input enables the other input which will @ < <2J é.) é’: 2
then determine the state of the first flip-flop. Data at the S = § = = g
serial inputs may be changed while the clock is high or _ 32 N
low, but only information meeting the setup-time re- Qa[] 4 18[] Qg O
quirements will be entered. Clocking occurs on the low- NC[]s 17[JNC ©
to-high-level transition of the clock input. All inputs are 0B []6 6] QrF >
diode-clamped to minimize transmission-line effects. NC[]7 15 []NC 8
o ) . Qc(]s 14(] O
The SN54164 and SN54LS164 are characterized for 9101112 13 _'
operation over the full military temperature range of b ¥ ¥ U -
~565°C to 125°C. The SN74164 and SN74LS164 are §S S X% =
characterized for operation from 0°C to 70°C. U] olo
NC — No internal connection
FUNCTION TABLE
INPUTS OUTPUTS
CLEAR |CLOCK | A B Qa Qg ... Oy H = high level (steady state), L = low level (steady state)
L X X X L L L X = irrelevant (any input, including transitions)
1 = transition from low to high level.
H L X X Qa0 980 QHo Qa0. Qgo. QHg = the level of Qp, Qp, or Qp, respectively, before the indicated
H * H H Qan QGn steady-state input conditions were established.
H t L X L Qan QGgn Qan, Qgnp = the level of QA or Qg before the mostrecent 1 transition of the
H + X L L QAn QGn clock; indicates a one-bit shift.
schematics of inputs and outputs
‘164 ‘LS164
EQUIVALENT OF EACH INPUT | TYPICAL OF ALL OUTPUTS EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
vee Vce Vee— T | ————————%—V¢c
R = 2000 { Re, 120 2 NOM
NOM red b
INPUT —¢ INPUT- -
OUTPUT OUTPUT
Clear, clock: 17 k§2 NOM
Serial in: 25 k{2 NOM
T *IP
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SN54164, SN54LS164, SN74164, SN74LS164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

typical clear, shift, and clear sequences
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TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
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SN54164, SN54LS164, SN74164, SN74LS164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

logic diagram (positive logic)
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SN54164, SN74164

8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

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

Supply voltage, Vcc (see Note 1)

Storage temperature range

recommended operating conditions

Inputvoltage . .. ... .. e e e e e
Operating free-air temperature range: SN54164

SN74164

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

—-55°C to 1256°C
0°C to 70°C

SN54164 SN74164 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Ve 4.5 5 5.5 | 4.75 5 b5.25 \"
High-tevel output current, loH —-400 —-400 uA
Low-level output current, gL 8 8 mA
Clock frequency, fclock 0 25 0 25 | MHz
2 Width of clock or clear input pulse, t 20 20 ns
Data setup time, tgy (see Figure 1) 15 15 ns
Data setup time, tg, (Clear Inactive) (see Figure 1) 20 20 ns
- Data hold time, tn (see Figure 1) 5 5 ns
|:| Operating free-air temperature, Ta -b5 125 0 70 °C
O electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
®
< SN54164 SN74164
- PARAMETER TEST conpITiONst UNIT
o) MIN TYPf mAX [MIN TYpd MAX
8 Viy High-level input voltage 2 2 \Y
VijL Low-level input voltage 0.8 08| V
VK !nput clamp voltage Vee =MIN, Ij=-12mA —-1.5 —-15| V
. Vee=MIN, Vig=2V,
VoH High-level output voltage 24 3.2 2.4 3.2 \"
ViL=0.8V, IlgH=-400uA
Vee =MIN, Vig=2V,
VoL Low-level output voltage 0.2 0.4 0.2 04| V
ViL=08V, lpgL=8mA
1 Input current at maximum input voltage Vee = MAX, V=55V, 1 mA
IiH  High-level input current Vee = MAX, V=24V 40 40| pA
tjL  Low-level input current Vee = MAX, V=04V -1.6 —1.6 | mA
lpg Short-circuit output current¥ Vee = MAX -10 —-275| -9 —27.5| mA
Vee = MAX, | Vi(clock) = 04 V 30 30
lcc Supply current mA
See Note 2 |V{(clock) = 24V 37 54 37 54
t For conditions shown at MIN or MA X, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vcc =5V, Ta = 25°C.
§ Not more than two outputs should be shorted at a time.
NOTE 2: I¢cis measured with outputs open, serial inputs grounded, and a momentary ground, then 4.5 V, applied 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
Propagation delay time, high-to-low-level CL=15pF 24 36
t ns
PHL Q outputs from clear input R =800 CL =50 pF 28 42
Propagation delay time, low-to-high-level L X ' CL = 15pF 8 17 27
tPLH ] See Figure 1 ns
Q outputs from clock input Cy =50 pF 10 20 30
Propagation delay time, high-to-low-level C_=15pF 10 21 32
t ns
PHL Q outputs from the ctock input Cp =50pF 10 25 37
Texas W
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SN54LS164, SN74LS164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

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

Supply voltage, V¢ (see Note 1)
Input voltage
Operating free-air temperature range: SN54LS164

SN74LS164
Storage temperature range

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

recommended operating conditions

-55°C to 125°C
0°C to 70°C
—-65°C to 150°C

7V

SN54LS164 SN74LS164 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 55 | 4.75 5 6.25 \
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.7 0.8 \%
IoH High-level output current —04 — 0.4 mA
loL Low-level output current 4 8 mA
felock Clock frequency 0 25 0 25 MHz 2
tw Width of clock or clear input pulse 20 20 ns
tsy Data setup time (See Figure 1) 15 15 ns (7))
tsy Clear inactive setup time (See Figure 1) 20 20 ns D
th Data hold time (See Figure 1) 5 5 ns -2
TA Operating free-air temperature — 55 125 0 70 °c C>J
electrical characteristics over recommended operating free-air temperature range (unless otherwise Q
noted) =
-
SN54LS164 SN74LS164
PARAMETER TEST CONDITIONST N et max T min Tver max ] UNT
VIK Vce = MIN, Il = -18 mA -1.5 -1.5 \Y
VOH vee = MIN, - Vi = 2V, ViL = MAX, 25 35 27 35 v
IoH = —0.4 mA
VoL Vce = MIN, VIH= 2V, loL = 4 mA 0.25 0.4 0.25 0.4 Vv
ViL = MAX loL = 8 mA 0.35 0.5
] Vee = MAX, V=7V 0.1 0.1 mA
IIH Vee = MAX, V=27V 20 20 rA
I Vee = MAX, Vi =04V -0.4 -0.4 mA
los Vee = MAX -20 -100 | —20 -100 mA
Icc Vee = MAX,  See Note 3 16 27 16 27 mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
*All typical values are at Voo = 5V, Ta = 25°C.
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 3: I is measured with outputs open, serial inputs grounded, the clock input at 2.4 V, and a momentary ground, then 4.5 V applied
to clear.
switching-characteristics, Vec =5V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
fmax Maximum clock frequency 25 36 MHz
tPHL F‘ropagation delay time, high-to-low-level Q outputs from clear RL=2ka, CL =15 pF, 24 5 ns
input
tPLH f’ropagation delay time, low-to-high-tevel Q outputs from clock See Figure 1 17 27 ns
input
Propagation delay time, high-to-low-level Q outputs from clock
tpHL . 21 32 ns
input
TEXAS {'f
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SN54164, SN54LS164, SN74164, SN74LS164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

PARAMETER MEASUREMENT INFORMATION

AP‘:]':'_';EB Vee OUTPUT
GENERATOR
A Qp
B Qg —o
Q¢ |—o0
cLOCK ap b—o
PULSE cLOCK o |l—o
GENERATOR Qf }—o0 {See Note C}
Qg —0
Qy ——p c
L
CLEAR {See Note B)
CLEAR j -=L = =
PULSE
GENERATOR
2 TEST CIRCUIT
tw (clear) {clear
-l }‘— w ar _—+__(5u inactive) —.1
- | | t {¢ 3V
r CLEAR - |
o PULSE v I
GENERATOR ref |
@ (PRR < 1 MHz) |
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5 |
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PULSE
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|
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I
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|
|

|
GENERATOR |
(PRR < MHz) |
— ey =+ tLn :‘— —etpHLje—
E L.
(See Note E) | 55 _l_ —— VoH
Qp OUTPUT | v ! |
{See Note D) ref Vief Vief
VoL

VOLTAGE WAVEFORMS

NOTES: A. The pulse generators have the following characteristics: duty cyclé < 50%, 20F50 Q; for ‘164, t,Zo ns, t¢ < 10 ns; and for
‘LS164, t, < 15ns, tf < 6 ns.

C| includes probe and jig capacitance.

. All diodes are 1N3064 or equivalent.

. Qp output is illustrated. Relationship of serial input A and B data to other Q outputs is illustrated in the typical shift sequence.
Outputs are set to the high level prior to the measurement of tpyy from the clear input.

For '164, Vet = 1.6 V; for LS164, Ve = 1.3 V.

MTMoOO®

FIGURE 1-SWITCHING TIMES
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SN74LS164, Serial-in shift registers
DEVICE STATUS: ACTIVE

PARAMETER NAME | SN54LS164 | SN74LS164
Voltage Nodes (V) |5 5
Vce range (V) 45t05.5 |4.75t05.25
Input Level TTL TTL
Output Level TTL TTL
Output Drive (mA) -0.4/8
Output 2S 2S
Clear Async Async
FEATURES Back to Top

Gated Serial Inputs
Fully Buffered Clock and Serial Inputs
. Asynchronous Clear

DESCRIPTION aBack to Top

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 input 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 first flip-flop. Data at the
serial inputs may be changed while the clock is high or low, but only information meeting the setup-time requirements will be entered. Clocking occurs on the low-to-high-level transition of the
clock input. All inputs are diode-clamped to minimize transmission-line effects.

The SN54164 and SN54LS164 are characterized for operation over the full military temperature range of -55°C to 125°C. The SN74164 and SN74LS164 are characterized for operation from 0°C to
70°C.

TECHNICAL DOCUMENTS aBack to Top
To view the following documents, Acrobat Reader 4.0 is required.
To download a document to your hard drive, right-click on the link and choose 'Save'.

DATASHEET aBack to Top
Full datasheet in Acrobat PDF: sn741s164.pdf (212 KB) (Updated: 03/01/1988)

APPLICATION NOTES aBack to Top
View Application Notes for Digital Logic
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. Designing With Logic (Rev. C) (SDYAOO9C - Updated: 06/01/1997)
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View Related Documentation for Digital Logic
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DEVICE INFORMATION
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T1 INVENTORY STATUS
AS OF 3:00 PM GMT, 26 Sep 2002

REPORTED DISTRIBUTOR INVENTORY
AS OF 3:00 PM GMT, 26 Sep 2002
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ORDERABLE PACKAGE PRODUCT | ——- 2= = IN PROGRESS DISTRIBUTOR
=——"°==1| STATUS —S=TSSE | TEMP (°C o p— PRICING PACK IN STOCK enaltes LEAD TIME Sen T IN STOCK PURCHASE
DEVICE S TYPE|PINS CONTENT = S e S=a s ARl
DEVICE CONTENT QTY | $US oTY QTY|DATE COMPANY|REGION
sop )
SN74LS164D ACTIVE o | 1 0TO 70 |View Contents| 1KU | 0.35 50 N/A* 1140 | 03 Oct 4 WKS
>10k | 07 Oct
>10k | 14 Oct
>10k | 21 Oct
11
>10k | on
sop ! 19
SN74LS164DR|  ACTIVE o | 1 0TO70 |[View Contents| 1KU | 0.38 2500 2500 5000 | g 4 WKS
3682 | 03 Oct
>10k | 04 Oct
>10k | 11 Oct
>10k | 18 Oct
cDIP ) )
SN74LS164) | OBSOLETE |~ = | 14 0TO 70 |View Contents| 1KU | N/A* Not Available
SN74LS164N ACTIVE L(DN')P | 14 0TO70 [View Contents| 1KU | 0.29 25 N/A* 3633 | Sze5p 4 WKS Avnet | AMERICA >1k BUY NOW
4400 | 03 Oct DigiKey | AMERICA 394 BUY NOW
>10k | 04 Oct
>10k | 11 Oct
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