CD54/74AC164,
CD54/74ACT164

8-Bit Serial-In/Parallel-Out Shift Register

Features

Buffered Inputs
Typical Propagation Delay

- Gns at Vpp = 5V, Ty = 259C, C_ = 50pF

Exceeds 2kV ESD Protection MIL-STD-883, Method

3015

SCR-Latchup-Resistant CMOS Process and Circuit

Speed of Bipolar FAST™/ASIS with Significantly

Reduced Power Consumption

Balanced Propagation Delays

AC Types Feature 1.5V to 5.5V Operation and
Balanced Noise Immunity at 30% of the Supply

+24mA Qutput Drive Current
- Fanout to 15 FAST™ ICs
= Drives 500 Transmission Lines

CD54AC164, CDS4ACT 164

(CERDIF)
CD74AC164, CDT4ACT164
{PDIP, S0IC)

TOP VIEW
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Pinout

Description

The "AC164 and "ACT164 are 8-bit serial-infparallel-out shift
registers with asynchronous reset that utilize Advanced
CMOS Logic technology. Data is shifted on the positive edge
of the clock (CP). A LOW on the Master Reset (MR) pin
resets the shift register and all outputs go to the LOW state
regardless of the input conditions. Two Serial Data inputs
(D51 and DS2) are provided: either one can be used as a
Data Enable contral.

Ordering Information
PART TEMP.

NUMBER RANGE (°C) PACKAGE
CD54AC164F 34 -5510 125 14 Ld CERDIP
CDT4AC164E -5510 125 14 Ld PDIP
CD74AC164M -5510 125 14 Ld SOIC
CD54ACTI64F3A -5510 125 14 Ld CERDIP
CDOT4ACTI1B4E -5510 125 14 Ld PDIP
CDT4ACTI64M -5510 125 14 Ld S0IC
MNOTES:

1. When ordering, use the entire par number. Add the suffix 95 to
obtain the variant in the tape and reel.

2. \afer and die for this part number is available which meets all elec-
frical specifications. Please contact your kocal Tl sales office or cus-
tormer service for ordering information.



Functional Diagram
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MODE SELECT - TRUTH TAELE

INPUTS OUTPUTS
OPERATING MODE MR cP DS Ds2 Qo a1-a7
RESET (CLEAR) L X X X L L-L
SHIFT H T | | L q0-gb
H T | h L q0-qg6
H T h | L q0-qg6
H T h h H q0-gb
H = HIGH voltage level steady state.
L = LOW voltage level steady state.
h = HIGH voltage level cne setup time prior to the LOW-to_HIGH clock transition.
| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition.
X = Don't care.
q = Lowercase letters indicate the state of the referenced output prior to the LOW-to-HIGH dlock transition.
T = LOW-to-HIGH clock transition.
Absolute Maximum Ratings Thermal Information
DC Supply Voltage, Vo ... ... ............... -05VtoBY Thermal Resistance (Typical, Nole §) Aya (OCAA)
DC Input Diode Current, Iy PDIP Package . . o0
ForVy=-0.8VorVi=Voo+08vV. . ... ... .. ... ...... +20mA S0IC Package . . . 176
DC Output Diode Current, I Maximum Junction Tampafamre [F"Iasm: F"ad:.age] .......... 1500C
FarVig < 0.5V ‘JFVD_ =N+ 05V .. SRRGEEEEEEE £50MA  pMaximum Storage Temperature Range .. .. ... . .-65°C to 150°C
DC Output Source or Sink Current per Output Pin, Ig Maximum Lead Temperature (Scldering 10s) . ... .3D0RC
ForVig = 08VorVg<Voo+ 058V ... L. +50mA {SOIC - Lead Tips Only)
DC Ve or Ground Current, Ige o lgyp (Note 3) . ... ... +100ma,

Operating Conditions

Temperature Range, Ty - . e ....-BEOC 10 125°C
Suppl‘y‘u’nltage Rangg Vg..:{Not&xi}
A Types. . R T [ 3 XA
ACT Types . e ... 4BV to 55V
DCInpmarDulpm‘-.-hltaga 1-.-’| V.D R 1 AT [ B
Input Rizse and Fall Slew Rate, dt/dv
AC Types, 1.5V to 3V .. .. ... ........... 50ns{Max)
AC Types, 3BVt S8V, . ... ... .............. 20¢s (Max)
ACT Types, 4.5V te5.5V. ... ... .............. 10ns {Max)

CAUTION: Stresses abowe those Nsted in “Absolufe Maximum Ratings™ may cause permanent damage fo the device. This is a siress ony rating and operafion
of the device ai these or any other conditions above those indicated in the operational sechions of this specification is not impifed.

NOTES:
3. For up to 4 oulputs per device, add +25m, for each additional output.
4. Unless otherwize specified, all voliages are referenced to ground.
5. 84 iz measured with the component mounted on an evaluation PC board in free air.



DC Electrical Specifications

TEST -40°C TO -55°C TO
CONDITIONS Veo 25°C 85°C 125%C
PARAMETER sYmBoL | Vi(v) | Igima) v) | miN [ max | min | max | min | max | uniTs
AC TYPES
High Level Input Voltage ViH - - 15 12 - 12 - 12 - W
3 z1 . 21 . 21 . W
55 385 - 385 - 385 - W
Low Level Input Voltage ViL - - 15 - 0.3 - 0.3 - 0.3 W
3 - i R] - 0.8 - 0.8 v
55 . 165 . 165 . 165 W
High Level Output Voltage Vou VigorVy | -D.05 15 14 . 14 . 14 . v
-0.05 3 29 - 29 - 29 - v
-0.05 45 4.4 . 4.4 . 4.4 . W
-4 3 2.58 - 248 - 2.4 - W
-24 4.5 3584 - 38 - ar - W
-75 55 - - 385 - - - v
(Mote &, T)
-50 55 - - - - 385 - v
(Mote &, T)
Prerequisite For Switching Function
-40°C TO 85°%C -55°C TO 125°C
PARAMETER SYMBOL | Vee (V) MIN MAX MIN MAX | uNITS
AC TYPES
Max. Clock Frequency o 15 T - 6 - MHz
33 52 - 54 - MHz
{Note 9)
5 B8 - 75 - MHz
{Note 10)
MR Pulse Width by 15 49 . 56 . ne
a3 55 - 6.3 - ns
5 39 - 4.5 - ns
CP Pulze Width by 15 73 - B4 - s
3.3 B.2 . 9.4 . ns
5 59 - 6.7 - ns
Set-up Time tsy 15 27 - k] | - ne
a3 31 - 35 - ns
5 22 - 25 - ns
Hald Time tH 15 27 - | - s
a3 31 - 35 - ns
5 22 - 25 - ns
ME to CP Remaval Time tREM 15 1 - 1 - N
3.3 i - 1 . ne
5 i . i . ns
ACT TYPES
Max. Clock Frequency Tz 5 BO - 70 - MHz
{Note 10)
MR Pulse Width by 5 39 - 45 - ns
CP Pulze Widih tiy 5 6.2 - 71 - ns
Set-up Time gy 5 22 - 25 - ns
Hold Time tH 5 26 - - ns
MR to CP Removal Time tREM 5 ] . - ns




DC Electrical Specifications (Continued)

TEST -40°C TO -55°C TO
CONDITIONS Veo 25°%¢C 85°%¢C 125°C
PARAMETER SYMBOL Vi (v} lg (mA) (] MIN | MAX | MIN | MAX | MIN | MAX | UNITS
Low Lewvel Output Voltage VoL Wiy or VW 0.05 15 - 01 - 01 - 01 v
0.05 3 - 01 - 01 - 01 v
0.05 4.5 - 01 - 01 - 01 v
12 3 - 0.36 - 0.44 - 0.5 v
24 4.5 - 0.36 - 0.44 - 0.5 v
75 55 - - - 1.65 - - v
{Note 8, T)
&0 55 - - - - - 1.65 v
{Note 8, T)
Input Leakage Current Iy Vo or - 55 - +0.1 - 1 - 1 -y
GND
Quiescent Supply Current oo Vo or 0 55 - 8 - 80 - 160 i
MSI GND
ACT TYPES
High Level! Input Voltage ViH - - 4510 2 - 2 - 2 - v
55
Low Level Input Voltage WiL - - 4510 - 0.8 - 0.8 - 0.8 W
55
High Lewvel Output Vollage Vou Wiy or VL -0.05 4.5 4.4 - 4.4 - 4.4 - v
=24 4.5 394 - 3B - a7 - v
-T5 55 - - 385 - - - v
{Note &, T)
-50 55 - - - - 385 - v
{Note &, T)
Low Level Output Voltage VoL Wiy or VW 0.05 4.5 - 01 - 01 - 01 v
24 4.5 - 0.36 - 0.44 - 0.5 v
75 55 - - - 1.65 - - v
{MNote &, T)
&0 55 - - - - - 1.65 v
{MNote &, T)
Input Leakage Current Iy Ve or - 5.5 - 0.1 - 1 - 1 LAy
GND
Quiescent Supply Curment oo Ve or 0 5.5 - 8 - 80 - 160 pfy
MSI GND
Additional Supply Current per Aloc Voo - 4510 - 24 - 2.8 - 3 ma,
Input Pin TTL Inputs High -2 55
1 Unit Load

NOTES:

6. Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize

power dissipation.

7. Test verifies a minimum 5002 transmission-line-drive capability at 85°C, 7502 at 125°C.

ACT Input Load Table

INPUT UNIT LOAD
051, D52 0.5
MR 0.74
CF 0.7

MOTE: Unit load is Al limit specified in DC Electrical Specifications

Table, e.qg., 2.4mA max at 25°C.




Switching Specifications Input t, t; = 3ns, C|_= 50pF (Worst Case)

-40°C TO 85°C -858°C TO 1258°C
PARAMETER SYMBOL Ve (V) MIN TYP MAX MIN TYP MAX UNITS
AC TYPES
Propagation Delay, tpLH. IPHL 15 - - 143 - - 157 ns
CPto Qn
33 4.5 - 158 4.4 - 17.5 ns
(Mote 9)
5 32 - 114 31 - 125 ns
{(Mote 10)
Switching Specifications Input t,, 1= 3ns, C| = 50pF (Worst Case) (Continued)
40°C TO 85°C -559C TO 125°C
PARAMETER SYMEBOL Vee (V) MIN TYP MAX MIM TP MAX UNITS
Propagation Delay, tPLH, tPHL 15 - - 158 - - 174 ng
MR to Qn 33 5 - 177 | 49 - 195 s
5 36 - 126 35 - 138 ms
Input Capacitance Cy - - - 10 - - 10 pF
Power Dissipation Capacitance Cpp - - 150 - - 150 - pF
{Mote 11)
ACT TYPES
Propagation Delay, CP to Qn tppy, tPHL 5 38 - 135 a7 - 149 ms
{Note 10)
Propagation Delay, MR to On tPLH, IPHL 5 41 - 14.4 4 - 158 ne
Input Capacitance G - - - 10 - - 10 pF
Power Dissipation Capacitance Cpp - - 150 - - 150 - pF
{Mote 11)

NOTES:
B. Limits tested at 100%.

8. 3.3V Min at 3.6V, Max at 3V
10. 5V Min at 5.5V, Max at 4.5V

11. Cpp is used to determine the dynamic power consumption per device.
Pp= Cpﬂ"u'ccz fi Z(C L"-"c:c:z fa) # Viop Alpc. where fj = input frequency, fy = output frequency, C = output load capacitance, Voo

supply voltage.
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