CD74HC165,
@ RARRS CD74HCT165

High Speed CMOS Logic

February 1998 8-Bit Parallel-In/Serial-Out Shift Register
Features Description
» Buiffered Inputs The Harris CD74HC165 and CD74HCT 165 are 8-bit parallel

or serial-in shift registers with complementary serial outputs
(Q and Q) available from the last stage. When the parallel
» Complementary Outputs load (PL) input is LOW, parallel data from the DO to D7
inputs are loaded intc the register asynchronously. When the

+ Typical fijgax = 60MHz at Ve = 5V, € = 15pF, PL is HIGH, data enters the register serially at the DS input

» Asynchronous Parallel Load

Ta=26°C and shifts one place to the right (Qp—Q1—Qs, etc.) with

» Fanout (Over Temperature Range) each positive-going clock transition. This feature allow paral-
- Standard Outputs............... 10 LSTTL Loads lel-to-serial converter expansion by typing the Q7 output to
- Bus DriverOutputs ............. 15 LSTTL Loads the DS input of the succeeding device.

- Wide Operating Temperature Range . . . -55°C to 125°C  For predictable operation the LOW-to-HIGH transition of CE

» Balanced Propagation Delay and Transition Times should be LOW before the LOW-to-HIGH transition of PL to
+ Significant Power Reduction Compared to LSTTL prevent shifting the data when PL goes HIGH.
Logic ICs
. HC Types Ordering Information
- 2Y to GV. Operatlonl - TEMP. RANGE
at Voo =5V
- HCT Types CD74HC165E -55t0 125 |16 Ld PDIP E16.3
- 4.5V to 6.5V Operation CD74HCT165E -55t0125 |16 Ld PDIP E16.3
- Direct LSTTL Input Logic Compatibility,
VL= 0.8V (Max), Vjy = 2V (Min) CD74HC165M -55t0 125 |16 Ld SOIC M18.15
- CMOS Input Compatibility, j < 1pA at VoL, VoH CD74HCT165M | -55t0125 [1eLdsoic  |Mi6.15
NCTES:
Pinout 1. When crdering, use the entire part number. Add the suffix 96 to

obtain the variantin the tape and reel.

CLTAHC18S, COTAHCTISS 2. Wafer and die is available which meets all electrical

(2:3;’5;;':) specifications. Please contact your local sales office or Harris
customer service for ordering information.
\J
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D4 [3] 2] D3
D5 [4] i3] D2
D6 [5] 2] D1
p7 ] 1] Do
@[ g os
GND [&] 9] o7

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.
Copyright @ Harris Corporation 1998 1

File Number 1672.1



CD74HC165, CD74HCT165

Functional Diagram
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TRUTH TABLE
INPUTS Q,, REGISTER OUTPUTS
OPERATING MODE PL CE cP DS DO - D7 Qg Q- Qg Qy Q;
Parallel Load L X X X L L L-L L
L X X X H H H-H H L
Serial Shift H L T I X L 9y -9s ds g
H L T h X H 9o - 95 9 %
Hold Do Nothing H H X X X do g1 -9s gz g7

NOTE:
H = High Voltage Level

= High Voltage Level One Set-up Time Prior To The Low-to-high Clock Transition
= Low Voltage Level One Set-up Time Prior To The Low-to-high Clock Transition

= Don’t Care

h

|

L =Low Voltage Level

X

T = Transition from Low to High Level

gn = Lower Case Letters Indicate The State Of the Reference Output Clock Transition
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Absolute Maximum Ratings Thermal Information

DC Supply Voltage, Vg - .o - o oov oo w02 -0.BV o 7V Thermal Resistance (Typical, Note 3) 0 (°C/W)

DC Input Diode Current, |1 PDIP Package . . .. ..o oo e 90
ForVi<08VorVi>Voo+0BV. .. ..ioiiiiiiiiininn +20mA SOICPACKAGE . . ... oo oo 115

DC Output Diode Current, lok Maximum Junction Temperature . .. .. ... ............... 150°C
ForVg<-05VorVo>Vog+08Y ...t #20mA  Maximum Storage Temperature Range . ......... -85°C to 150°C

DC Drain Current per Output, 10 Maximum Lead Temperature (Soldering 10s). ............ 300°C
ForVg<-05V Vo> Ve +08V ..o +25mA (SOIC - Lead Tips Only)

DC Qutput Source or Sink Current per Output Pin, Ig
ForVo=-08VorVo<Voo+05V ..o, +25mA

DC Ve or Ground Current, lgc or lgND - -+« - oo oo v v o v oo . EBOMA

Operating Conditions

Temperature Range (Ta) .. ...« oooovree . -55°C to 1258°C
Supply Voltage Range, Voo
HCTypes . ............ciiiiiiiiiiienee.....2V10BY
HET IVPBS v i i SomEan R 4.5V to 5.5V
DC Input or Qutput Voltage, V. Vg .. ............... OVio Vg
Input Rise and Fall Time
2V e 1000ns (Max)
FBW v s R SR TR RS B 500ns {Max)
L Py TR 400ns (Max)

CAUTION: Stresses above those listed in “Absolute Maxinwm Ralings” may cause permanent damage to the device. This is a siress only rating and operaiion
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
3. 0, is measured with the component mounted on an evaluation PC board in free air.

DC Electrical Specifications

CONTI:ﬁ:roNs 25°¢c -40°C TO 85°C | -55°C TO 125°C
PARAMETER sYMBOL| Vi (V) | lo(mA) | Vee (V)| MIN | TYP | MAX | MIN | MAX MIN MAX |UNITS
HC TYPES
High Level Input Viy - - 2 1.5 - - 15 - 1.5 - v
Veltege 45 |315| - " 3.15 . 3.15 - v
6 42 ; : 4.2 . 4.2 . v
Low Level Input VL - - 2 - 3 05 - 0.5 - 05 v
Voltage 45 . - |1es | - 1.35 . 1.35 v
6 - - 18 - 1.8 - 1.8 v
High Level Qutput Vou Viy or -0.02 2 1.8 . - 18 - 1.9 \'
g?ﬁtg?semad . ViL Mooz | 45 | 44| - - 44 - 44 - v
-0.02 6 5.9 - - 59 - 5.9 - v
High Level Output -4 45 |3e8| - - 3.84 - 3.7 - v
?ﬁaf’:ads 5.2 6 548 | - . 534 . 5.2 " v
Low Level Output VoL Vg or 0.02 2 - - 0.1 - 0.1 - 0.1 Vv
gﬂg%el_oads Vi ooz | 45 . - | o1 . 0.1 . 0.1 v
0.02 6 - - 0.1 - 0.1 - 0.1 v
Low Level Quiput 4 4.5 - - 0.26 - 0.33 - 04 v
ﬁ'ﬁaf’:a & 5.2 3 ; - oz | - 033 s 04 v
Input Leakage I Voo or s 6 5 - =+0.1 - + . +1 WA
Current GND
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DC Electrical Specifications

{Continued)

TEST
CONDITIONS 25°c -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | V| (V) | lo(mA)|Vee (V)| MIN | TYP | MAX | MIN MAX MIN MAX |UNITS
Quiescent Device lce Voo or 0 8 8 - 80 160 pA
Current GND
HCT TYPES
High Level Input Vi - - 45to 2 2 - 2 - v
Voltage 55
Low Level Input WL - - 45to 08 0.8 08 Vi
Voltage 55
High Level Output VoH Viwor | -0.02 4.5 44 44 - 44 v
Voltage ViL
CMOS Loads
High Level Cutput -4 45 3.98 384 - 3.7 - v
Voltage
TTL Loads
Low Level Output VoL Viy or 0.02 4.5 01 0.1 0.1 v
Voltage Vi
CMOS Loads
Low Level Quiput 4 4.5 0.26 0.33 0.4 v
Voltage
TTL Loads
Input Leakage I Vpgto 0 5.5 +0.1 +1 +1 pA
Current GND
Quiescent Device lee Veogor 0 55 8 80 160
Current GND
Additional Quiescent Algg Veo . 45to 100 | 360 450 490
Device Current Per (Note 4) 2.1 5.5
Input Pin: 1 Unit Load
(Note 4)
NOTE:
4. For dual-supply systems theoretical worst case (V| = 2.4V, V¢ = 5.5V) specification is 1.8mA.
HCT Input Loading Table
INPUT UNIT LOADS
D3, DO to D7 0.35
CP,PL 0.65
NOTE: Unit Load is Algg limit specified in DC Electrical
Specifications table, e.g. 360pA max at 25°C.
Prerequisite For Switching Specifications
25°C -40°C TO 85°C -55°C TO 125°C
PARAMETER SYMBOL | Ve (V) MIN MAX MIN MAX MIN MAX UNITS
HC TYPES
CP Pulse Width twi, twH 2 80 100 - 120 - ns
45 16 20 E 24 : ns
3] 14 17 - 20 - ns
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Prerequisite For Switching Specifications (Continued)

25°C -40°C TO 85°C -55°C TO 125°C
PARAMETER SYMBOL | Vee (V) MIN MAX MIN MAX MIN MAX UNITS
PL Pulse Width bl 2 80 100 - 120 - ns
4.5 16 20 = 24 - ns
8 14 17 - 20 - ns
Set-up Time tsy 2 20 100 - 120 - ns
DS to CP 45 16 20 - 24 - ns
8 14 17 - 20 ns
CEtoCP tsu() 2 80 100 - 120 ns
4.5 16 20 - 24 = ns
8 14 17 - 20 ns
DO-D7 to PL tsy 2 80 100 - 120 - ns
45 18 20 - 24 - ns
6 14 17 - 20 - ns
Hold Time th 2 35 45 - 55 ns
DS to CP or CE 45 7 9 - 11 - ns
6 5] 8 : 9 - ns
CEtoCP ty 2 0 0 - 0 - ns
45 0 0 - 0 3 ns
8 0 0 - 0 - ns
Recovery Time tRec 2 100 125 - 150 - ns
PLto CP 45 20 25 - 30 - ns
8 17 21 - 26 - ns
Maximum Clock Pulse fmax 2 8 5 - 4 MHz
Frequsicy 45 30 24 - 20 - MHz
B 35 28 - 24 - MHz
HCT TYPES
CP Pulse Width b, bwH 45 18 23 - 27 - ns
PL Pulse Width twL 45 20 25 - 30 - ns
Set-up Time tsu 45 20 25 - 30 ns
DSto CP
CEtoCP tsu(L 45 20 25 - 30 - ns
D0-D7 to PL tsu 8 20 25 - 30 - ns
Hold Time - th 45 7 9 - 1 ns
DS to CP or CE
CEtoCP ts, tH 45 0 0 - 0 - ns
Recovery Time trec 45 20 25 - 30 - ns
PLto CP
Maximum Clock Pulse fmax 45 27 22 . 18 - MHz
Frequency
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Switching Specifications Inputt, t; = 6ns

o 25°C -40°C TO 85°C |-55°C TO 125°C
PARAMETER SYMBOL | CONDITIONS | Ve (V)| TYP MAX MAX MAX UNITS
HC TYPES
Propagation Delay tpLl, tpuL | CL = 50pF 2 165 205 250 ns
CPorCEto Qy or O 4.5 33 41 50 ns
CL=15pF 5 13 - - ns
C_ = 50pF 6 28 35 43 ns
PLtoQrorm tpLH: teHL | CL = 50pF 2 175 220 265 ns
4.5 35 44 53 ns
C_=15pF 5 14 - - ns
C| = 50pF B 30 37 45 ns
D7 to Q7 or Q5 tpLH, tpHL | CL = 50pF 2 150 190 225 ns
45 30 38 45 ns
Cp="15pF 5 12 - - ns
C = 50pF 6 26 33 38 ns
Qutput Transition Times triH. trHL | CL = S0pF 2 75 95 110 ns
4.5 15 19 22 ns
B 13 16 18 ns
Input Capacitance Cin - - 10 10 10 pF
Power Dissipation Cpp - 5 17 - - pF
Capacitance
(Notes 5, 6)
HCT TYPES
Propagalion Delay teLH: tpHL | CL=S0pF 4.5 40 50 80 ns
CPorCEto Q; or Qs CL=15pF 5 17 - - ns
PLto Qs or Q7 tpLH. tpHL | CL = 50pF 45 40 50 80 ns
CL=15pF 5 17 . . ns
D7 to Q; or _(37 tpLH: tpHL | CL = 50pF 4.5 35 44 53 ns
C|=15pF 5 14 - - ns
Cutput Transition Times trLH. ttHL | €L = 50pF 4.5 15 19 22 ns
Input Capacitance Cin CL = E0pF - 10 10 10 pF
Power Dissipation Cpp - 5 24 - pF
Capacitance
{Notes &, 6)
NOTES:

5. Cppis used to determine the dynamic power consumption, per package.

6. Pp= Vccz fi+ L(CL VCCZ + fo) where fj = Input Frequency, fo = Output Frequency, C| = Output Load Capacitance, Vg = Supply

Voltage.
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Test Circuits and Waveforms
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