TOSHIBA

TC74HC173AP/AF

Quad D-Type Register (3-State)
The TC74HC173A is a high speed CMOS D-TYPE REGISTER
fabricated with silicon gate C*“MOS technology.

It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation.

It contains a 4-bit register consisting of D-type flip-flops 1
and 3-state buffers. The four flip-flops are controlled by a
common clock input (CLOCK) and a common clear input

P
(CLEAR). 16
Signals applied to the data inputs (D1 ~ D4) are stored in
1
F

the respective flip-flops on the positive going transition of

CLOCK when clock control inputs (G1, G2) are held low.
The clear function is asynchronous to CLOCK and active

on a high level. The stored data are enabled to each outputs

when output control inputs (M, N} are held low, else the out- M1 16 Vee
puts are high impedance state. N2 15 CLEAR
All inputs are equipped with protection circuits against 03 110

static discharge or transient excess voltage. 20 4 1320
05 i2 3D

Features: 4“0 114D

* High Speed: 1,4 = 47MHz(Typ.) at Vi = 5V cLock 7 062

* Low Power Dissipation: Iy = 4pA(Max.) at Ta = 25°C Gno 8 961

* High Noise Immunity: Vi = Vg = 28%V(Min.) (TOP VIEW)

* Qutput Drive Capability: 15 LSTTL Loads
* Symmetrical Output Impedance: lloyl = I, = BmAMIN.)
* Balanced Propagation Delays: t,, = tyy Truth Table

Pin Assignment

* Wide Operating Voltage Range: V(opr) = 2V ~ 6V

Data Output
« Pin and Function Compatible with 745173 ctean | clock | Enable | py | conrol o
61| G2 M| N
CL': él_.'_»;: R X X X | x| x| H X Z
N (2) &len X X x | x| x| x H z
Gt % & H X X | X X L L L
G2 (o]
cexlll_} ,_J I x x| x|t |t | o
iold_rig—s 3)_ g
20{13) 4) 2 L T H{ x |x L L]
302 (5)_ 30
oo {8)_ 4 L T x|l x|t L |
IEC Logic Symbol L r L L " L L 4
L r Lt |t L L L
X: Don’t Care

Z: High Impedance
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TC74HC173AP/AF

C2MOS Logic TC74HC/HCT Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply Voitage Range Vee 05-7 v
DC Input Voltage Vin <05~V +05 v
DC Output Voltage Vour -05~Vee +05 v
Input Diode Current Ik 20 mA
Oulput Diode Current lok 0 mA
DC Output Current lout 425 mA
DC Vgc/Ground Current leo 50 mA
Power Dissipation Po 500(DIP)*/180(S0IC) mw
Storage Temperature Tag -65 ~ 150 °C
Lead Temperature 10sec T 300 °C

*500mW in the range of Ta = -40°C ~ 65°C. From Ta = 65°C to 85°C a

derating factor of - 10mW/°C shall be applied until 300mWw.

Recommended Operating Conditions

Parameter Symbo! Value Unit
Supply Voltage Veo 2-6 v
Input Voltage Vin 0~Veeo v
Qutput Voltage Vour 0-Veo v
Operating Temperature Topr -40-~85 °C
0~ 1000{Vgq = 2.0V)
Input Rise and Fall Time e 0~ 500(Vic = 4.5V) ns
0 ~ 400(Vei = 6.0V)
DC Electrical Characteristics
Ta=25°C Ta =-40 ~ 85°C )
Parameter Symbol Test Condition Unit
Vee | Min. Typ. Max. Min. Max.
, 20 15 - - 15 -
i Vi . 45 | a5 - - 315 - v
nput Vollage 60 | 42 - - 42 -
Low-Level 20 - - 05 - 05
ow-Leve Vi - 45 - - 135 - 135 v
Input Voltage 60 _ _ 18 _ 18
20 19 20 - 19 -
_ lop=-20iA | 45 44 45 - 44 -
High-Level Vou in= 6.0 59 6.0 - 59 - v
Output Voltage Vi ory, -
PO WO T g =ma | 45 | 418 431 - 413 -
lon=-T8mA | 60 | 568 580 - 563 -
20 - 0.0 0.1 - 0.1
loL=200A | 45 - 0.0 01 - 01
Low-Level Vo Vin = 6.0 - 00 041 - 01 "
Output Voltage Vigory
puolag MO T <6mA | 45 - 0.17 026 - 033
lor = 7.8mA 6.0 - 0.18 0.26 - 0.33
3-State Output Vin=Vigory B _ _
Off-State Current loz Vour = Voo 0f GND 80 05 50
Input Leakage Current In Vin=Vec 0rGND 6.0 - - 0.1 - .0 A
Quiescent Supply Current lec Vin = Voo 01 GND 6.0 - - 40 - 40.0
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C2MOS Logic TC74HC/HCT Series

TC74HC173AP/AF

Timing Requirements (Input t, = t, = 6ns)

Ta=25°C Ta=-40 - 85°C
Parameter Symbol Test Condition Unit
Vee Typ. Limit Limit
Minimum Pulse Width twiy 2.0 - 75 95
(CLOCK) \ - 45 - 15 19
e 60 - 13 1
Minimum Pulse Width 20 - 75 95
(CLEAR} by - 45 - 15 19
6.0 - 13 16
Minimum Setup Time 20 - 100 125
{61,62) s - 45 - 20 25
' 6.0 - 17 2
ns
Minimum Setup Time 20 - 75 9%
) ks - 45 - 15 19
6.0 - 13 16
Minimum Hold Time 20 - 0 0
(G1,62,D) th - 45 _ 0 0
6.0 - 0 0
Minimum Removal Time 20 - 5 5
(CLEAR) lrsrn - 45 _ 5 5
6.0 - 5 5
20 - 9 7
Clock Frequency f - 45 - 43 34 MHz
6.0 - 51 40
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TC74HC173AP/AF

C?MOS Logic TC74HC/HCT Series

AC Electrical Characteristics (C, = 50pF, Input t, = t, = 6ns)

Ta=25°C Ta=-40 ~ 85°C .
Parameter Symbol Test Condition - Unit
CL Vee Min. Typ. Max Min. Max.
t 20 - 20 60 - 75
Qutput Transition Time tTLH - 50 45 - 6 12 - 15
THL 6.0 - 5 10 - 13
20 - 50 115 - 145
50 45 - 15 23 - 29
Propagation Delay Time tow _ 6.0 - 12 2 - %5
(CLOCK-O) toL 20 - 85 155 - 195
150 45 - 20 31 - 39
6.0 - 16 26 - 33
20 - 50 115 - 145
50 45 - 15 23 - 29
Propagation Delay Time D - 6.0 - 12 20 - 25 s
{CLEAR-Q) tone 20 - 83 155 - 195
150 45 - 20 3 - 39
6.0 - 16 26 - 3
20 - 50 115 - 145
50 45 - 15 31 ~ 29
. t 6.0 - 12 26 - 25
Output Enable time pzL R = 1kQ
lozn 20 - 63 115 - 195
150 45 - 20 23 - 39
6.0 - 16 20 - 33
\ 2.0 - 36 135 - 170
Output Disable time tPLZ R = 1kQ 50 45 - 17 27 - kl
pHZ 6.0 - 15 23 - 29
20 9 20 - 7 -
Maximum Clock Frequency fuax - 50 45 43 67 - 34 - MHz
6.0 51 84 - 40 -
input Capacitance Ciny - - 5 10 - 10
Culput Capacitance Cont - - 10 - - - pF
Power Dissipation Capacitance Cpplt) - - 45 - - -

Note {1)  Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation:

leciopn = Cep ® Voo * fin + o

And the total Cop when n pes of Flip Flop operate can be gained by the following equation:
Cppltotal) =28 + 17 e n
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C2MOS Logic TC74HC/HCT Series TC74HC173AP/AF
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Logic Diagram
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C2MOS Logic TC7T4HC/HCT Series

Notes
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