74HC/HCT160

Octal Buffer/Line Driver;3-state

{IN

General Description

The SN74HC/HCT160 is a synchronous presettable decade counter with an internal look-ahead carry.Synchronous
operation is provided by having all flip-flops clocked simultaneously on the positive-going edge of the clock (CP). The
outputs (QO0 to Q3) of the counters may be preset HIGH or LOW. A LOW at the parallel enable input (P) disables the
counting action and causes the data at the data inputs (DO to D3) to be loaded into the counter on the positive-going
edge of the clock. Preset takes place regardless of the levels at count enable inputs (CEP and CET). A LOW at the
master reset input (M) sets Q0 to Q3 LOW regardless of the levels at input pins CP, P, CET and CEP (thus providing
an asynchronous clear function). The look-ahead carry simplifies serial cascading of the counters.

Both CEP and CET must be HIGH to count. The CET input is fed forward to enable the terminal count output (TC).
The TC output thus enabled will produce a HIGH output pulse of a duration approximately equal to a HIGH output of
QO. This pulse can be used to enable the next cascaded stage. The maximum clock frequency for the cascaded

counters is determined by the CP to TC propagation delay and CEP to CP set-up time, according to the following
formula: fmax= 1/(tP(max)(CP to TC)+tSU(CEP to CP))

Inputs include clamp diodes. This enables the use of current limiting resistors to interface inputs to voltages in excess
of VCC.

Features

» Input levels:
For SN74HC160: CMOS level
For SNSN74HCT160: TTL level
Synchronous counting and loading
2 count enable inputs for n-bit cascading
Asynchronous reset

»

»

>

»  Positive-edge triggered clock

»  Specified from -40°C to +105°C
>

Packaging information: DIP16/SOP16/TSSOP16

Ordering Information

Product Model Package Type Marking Packing Packing Qty
SN74HC160N DIP-16 74HC160N Tube 1000/Box
SN74HC160DTR SOP-16 74HC160 Tape 2500/Reel
SN74HCT160DTR SOP-16 74HCT160 Tape 2500/Reel
SN74HCT160TDTR TSSOP-16 74HCT160 Tape 3000/Reel
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Block Diagram
1 CTRDIV10
— DR
_gb. M1
7
LT 3 o
PE DO D1 D2 D3 2
7—CEP — B C2/11.34+
10—{CET ¥ | E
TC—15 3 7= 14
2—cP —7.20 '
MR 4 13
Q Q1 @ Q3 | e
o | . £ L=
14 13 12 1 s "
Figure 1.Logic symbol Figure 2.IEC logic symbol
3 4 5 6
DO |D1 |D2 |D3
9 |PE o PARALLEL
LOAD CIRCUITRY
10 |1 CET
7 CEPI— )—l D I—
TC| 15
2lep INH  DECADE :)__
% CP  COUNTER
9 Ro
Q0 |Q1 |Q2 |Q3
14 |13 112 It
Figure 3. Functional diagram
v v v
cer >
ﬁ_D,_l_Dijr T T
e 1 [Le
%
Figure 4. Logic diagram
DINGXIN Rev1.0 Documentation is for reference only; 2/20

www.dxdz-ic.com rely on actual application testing



74HC/HCT160

Octal Buffer/Line Driver;3-state

{IN
FE LT
g | s e e
o=l | ieseseecsscssseaespey s
82 I | e
B L e e
o T LN rrnrrnnrnsr
CEP I |
CET 1 | I
L T T I e =
ar ___ [ 1 I
- - S 1
= |
TC —i
Figure 5. State diagram Figure 6. Typical timing sequence
Pin Configurations
MR [ 1 _T__Gl Veo
ce [2] 5] TC
Do [3 14] Qo
D1 [4] 3] a1
o2 [5} 12] a2
p3 [6 | 1] a3
ceP [7_| 10] cET
GND [E] 9] PE
DIP-16/S0P-16/TSSOP-16
Pin Description
Pin No. Pin Name Description
1 MR asynchronous master reset(active LOW)
2 CP clock input(LOW-to-HIGH,edge triggered)
3 DO data input
4 D1 data input
5 D2 data input
6 D3 data input
7 CEP count enable input
8 GND ground(0V)
9 PE parallel enable input(active LOW)
10 CET count enable carry input
11 Q3 flip-flop output
12 Q2 flip-flop output
13 Q1 flip-flop output
14 QO flip-flop output
15 TC terminal count output
16 Vce supply voltage
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74HC/HCT160

Octal Buffer/Line Driver;3-state
N

Function Table

Input QOutput
Operating mode
p g MR CP CEP CET PE Dn On TC
reset(clear) L X X X X X L L
1 1
parallel load H f X X L L
H 1 X X 1 h H (2]
count H 1 h h h X count (2]
1 h n 2
hold(do nothing) H X X X d 2l
H X X 1 h X Qn L

Note:
[ 1] H=HIGH voltage level; L=LOW voltage level; X=don’ t care; 1T =LOW
—to—HIGH clock transition; |=LOW voltage level one set—up time
prior to the LOW-to—-HIGH clock transition;
h=HIGH voltage level one set—up time prior to the LOW-to-HIGH CP transition;
g—lower case letters indicate the state of the referenced output one set—up
time prior to the LOW-to-HIGH CP transition

[2] The TC output is HIGH when CET is HIGH and the counter is at terminal count
(HLLH) .
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74HC/HCT160
Octal Buffer/Line Driver;3-state

{N
Electrical Parameter

Absolute Maximum RatingS(Voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit

supply voltage Vee - -0.5 +7.0 v

input clamping current I Vi< -0.5V or Vi > Vect0.5V - +20 mA

output clamping current Tok Vo< -0.5V or Vo> Vcct0.5V - +20 mA
output current Io -0.5V <Vo <Vcc+0.5V - 125 mA
supply current Icc - . 50 mA
ground current IGnD - -50 - mA
storage temperature Tste - -65 +150 C

total power dissipation Prot - - 500 mW
soldering temperature T 10s DIP 245 C

SOP 250

Note:
[ 1] For DIP16 packages: above 70°C the value of Pw.: derates linearly with 12mW/K.
[2] For SOP16 packages: above 70°C the value of Pi: derates linearly with 8mW/K.

[3] For (T)SSOP16 packages: above 60°C the value of Pw: derates linearly with
5. 5mW/K.

Recommended Operating Conditions

Parameter ‘ Symbol ‘ Conditions Min. Typ. Max. Unit
SN74HC160
supply voltage Ve - 2.0 5.0 6.0 A%
input voltage Vi _ 0 - Vee v
output voltage Vo - 0 - Ve A\
) - Vee=2.0V - - 625 ns/V
:izle":n:a;itg‘e AUAV Vee=4.5V ] 1.67 139 ns/V
Vee=6.0V - - 83 ns/V
ambient temperature Tamb - -40 - +105 C
SN74HCT160
supply voltage Ve - 4.5 5.0 55 A%
input voltage Vi i 0 - Vce \4
output voltage Vo - 0 - Vce v
ambient temperature Tamb - -40 - +105 T
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74HC/HCT160

Octal Buffer/Line Driver;3-state

Electrical Characteristics

DC Characteristics 1 (Tamb=25°C,

unless otherwise specified.)

voltages are referenced to GND (ground=0V),

www.dxdz-ic.com

rely on actual application testing

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC160
HIGH.level Vee=2.0V 1.5 1.2 - \Y
-leve
input Voltage VIH VCC_4. 5V 3 . 1 5 2.4 - V
Vee=6.0V 4.2 3.2 - \Y
Vee=2.0V - 0.8 0.5 \Y
LOW-level
. ViL Vcc=4.5V - 2.1 1.35 \'%
input voltage
Vee=6.0V - 2.8 1.8 v
Io=-20uA;Vcc=2.0V 1.9 2.0 - \'%
lo=-20uA;Vcc=4.5V 4.4 4.5 _ Vv
HIGH-level
ove Vo VeVmor Vi | lo=-20uA;Vee=6.0V 59 | 60 ] v
output voltage
Io=-4.0mA;Vcc=4.5V 3.98 432 - \%
lo=-5.2mA;Vcc=6.0V 5.48 5.81 - A%
[0=20uA;Vcc=2.0V _ 0 0.1 \%
LOW-level Viev v [0=20uA;Vcc=4.5V - 0 0.1 \Y%
output voltage Vo TYmor i I0=20uA;Vcc=6.0V - 0 0.1 v
[o=4.0mA;Vcc=4.5V - 0.15 0.26 A%
I0=5.2mA;Vcc=6.0V - 0.16 0.26 A%
input leakage _ N e
current I Vi=Vce or GND;Vcce=6.0V - . +0.1 WA
supply current Icc Vi=Vce or GND;lo=0A;Vcce=6.0V - . 8.0 HA
input apacitance C1 - - 3.5 - pF
SN74HCT160
HIGH-level —
input voltage Vin Vce=4.5V to 5.5V 2.0 1.6 - A%
LOW-level
input voltage Vi Vcee=4.5V to 5.5V - 1.2 0.8 v
HIGH-level v V=V or ViL lo=-20uA 4.4 4.5 - A%
output voltage oH Vece=4.5V Io=-4.0uA 3.98 4.32 - \
LOW-level v V=V or ViL Io=20uA - 0 0.1 \Y
output voltage oL Vece=4.5V lo=4.0uA - 0.15 0.26 \%
input leakage _ N
current I Vi=Vce or GND;Vcce=5.5V - . +0.1 HA
supply current Icc Vi=Vce or GND;lo=0A;Vce=5.5V - . 8.0 HA
pin MR - 95 342 MA
Vi=Vee-2.1V; pin CP - 110 396 MA
additional other inputs at Vcc .
CEP and D
Supply currend Alee or GND;Io=0V; P i - 25 20 KA
Vee=4.5V to 5.5V pin CET - 75 270 WA
pin PE - 30 108 MA
input apacitance C - - 3.5 - pF
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Octal Buffer/Line Driver;3-state

N
DC Characteristics 2
(Tamb=—40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise

specified.)
Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC160
HIGH.level Vee=2.0V 1.5 - - \Y
-leve
. Vi VCC=45V 3.15 - - A\
input voltage
Vee=6.0V 4.2 - - \%
LOW-level Vee=2.0V - - 0.5 v
-leve
, M Vi Vee=4.5V ] ] 1.35 \%
input voltage
Vee=6.0V - - 1.8 v
Io=-20uA;Vcc=2.0V 1.9 . - \Y%
Io=-20uA;Vcc=4.5V 4.4 . _ \Y4
HIGH-level
Ve Vou Vi=Vm or ViL Io=-20uA;Vcc=6.0V 59 . _ Vv
output voltage
lo=-4.0mA;Vcc=4.5V 3.84 - - \Y
TIo=-5.2mA;Vcc=6.0V 534 R _ Vv
LOW-level VoL V=V or VL [0=20uA;Vcc=2.0V - - 0.1 A%
output voltage [0=20uA;Vcc=4.5V - - 0.1 v
I0=20uA;Vcc=6.0V - - 0.1 A%
lo=4.0mA;Vcc=4.5V - - 0.33 A%
I0=5.2mA;Vcc=6.0V _ - 0.33 \Y
input leakage _ N
current I Vi=Vce or GND;Vee=6.0V - - +1.0 HA
supply current Icc Vi=Vce or GND;lo=0A;Vcce=6.0V - . 80 HA
SN74HCT160
HIGH-level _
input voltage ViH Vece=4.5V to 5.5V 2.0 - - \Y
LOW-level _
input voltage Vi Vee=4.5V to 5.5V - - 0.8 v
HIGH-level v V=V or ViL Io=-20uA 4.4 . _ \Y4
output voltage ot Vee=4.5V Io=-4.0uA 3.84 ; - \
LOW-level v Vi=Vm or ViL Io=20uA - - 0.1 \
output voltage ot Vee=4.5V Io=4.0uA ) ] 0.33 \%
input leakage _ N e
current I Vi=Vce or GND;Vece=5.5V _ R +1.0 WA
supply current Icc Vi=Vce or GND;lo=0A;Vcc=5.5V - - 80 WA
pin MR - - 427.5 MA
Vi=Vce-2. 1V, pin CP _ . 495 HA
additional other inputs at Vcc .
CEP and D
Supply currend Alee or GND;Io=0V; P men - . 125 KA
Vee=4.5V t0 5.5V pin CET - - 337.5 HA
pin PE - - 135 MA
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74HC/HCT160

Octal Buffer/Line Driver;3-state
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DC Characteristics 3
(Tamb=—407C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise

specified.)
Parameter ‘ Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC160
HIGH.level Vee=2.0V 1.5 - - \%
. eve Vi Vcec=4.5V 3.15 _ _ AV
input voltage
Vee=6.0V 4.2 - - \%
Vee=2.0V - - 0.5 \%
LOW-level
. ViL VCC:4 S5V - - 1 35 Vv
input voltage
Vee=6.0V - - 1.8 \%
Io=-20uA;Vcc=2.0V 1.9 - - A%
Io=-20uA;Vcc=4.5V 4.4 - - \Y
HIGH-level
eve Vou Vi=Vmi or ViL Io=-20uA;Vcc=6.0V 5.9 _ _ \Y4
output voltage
Io=-4.0mA;Vcc=4.5V 3.7 . _ \Y4
TIo=-5.2mA;Vcc=6.0V 52 . _ Vv
I0=20uA;Vcc=2.0V _ R 0.1 \'%
ovel I0=20uA;Vcc=4.5V _ R 0.1 \'%
LOW-
eve VoL Vi=Vm or ViL Io=20uA;Vcc=6.0V _ _ 0.1 Vv
output voltage
lo=4.0mA;Vcc=4.5V - - 04 A\
Io=5.2mA;Vcc=6.0V _ R 0.4 \Y
input leakage _ N
current I Vi=Vce or GND;Vcc=6.0V _ . +1.0 WA
supply current Icc Vi=Vcc or GND;lo=0A;Vcc=6.0V - - 160 MA
SN74HCT160
HIGH-level
input voltage ViH Vee=4.5V to 5.5V 2.0 - - \Y
LOW-level _
input voltage ViL Vec=4.5V to 5.5V - - 0.8 A"
HIGH-level v V=V or ViL lo=-20uA 4.4 - - \4
output voltage o Vec=4.5V Io=-4.0uA 3.7 - - \Y
LOW-level v Vi=Vi or ViL Io=20uA - - 0.1 \
output voltage ot Vec=4.5V lo=4.0uA - - 0.4 \Y
input leakage _ N e
current I Vi=Vce or GND;Vece=5.5V _ B +1.0 WA
supply current Icc Vi=Vce or GND;lo=0A;Vce=5.5V - - 160 MA
pin MR - - 465.5 MA
Vi=Vce-2. 1V, pin CP _ - 539 MA
additional other inputs at Vcc .
CEP and D
Supply currend Alee or GND;Io=0V; P mern - - 122.5 HA
Vee=4.5V to 5.5V pin CET - - 367.5 MA
pin PE - - 147 MA
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AC Characteristics 1
(Tamb=25°C, GND =0V; t.=tf=bns; C=50pF, unless otherwise specified.)

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC160
Vcc=2.0V - 61 185 ns
CP to Qn; Vcec=4.5V - 22 37 ns
see Figureg!!] VCC=5.0V;CL= 15pF - 19 - ns
Vcee=6.0V - 18 31 ns
> _ Vcee=2.0V - 69 215 ns
ropagation
Z lg tpd CP to TC; Vec=4.5V - 25 43 ns
clay see Figure8 VCC=5.0V;CL=15pF ) 21 - ns
Vece=6.0V - 20 31 ns
Vee=2.0V - 47 150 ns
CET to TC; -
see Figured Vcc=4.5V - 17 30 ns
VCC=5.0V;CL=15pF _ 14 - ns
Vcc=6.0V - 14 26 ns
Vcc=2.0V - 69 210 ns
MR to Qn; Vec=4.5V - 25 42 ns
see Figurel0 VCC=5.0V;CL=15pF - 21 - ns
High to LOW Vee=6.0V _ 20 36 ns
Propagation tPHL —
delay Vee=2.0V - 69 220 ns
MR to TC; Vcec=4.5V - 25 44 ns
see Figurel0 VCC=5.0V;CL=15pF _ 21 - ns
Vcc=6.0V _ 20 37 ns
- ¢ and Vece=2.0V - 19 75 ns
transition time 1t 5¢¢ 1gure in Vcc=4.5V - 7 15 ns
see Figure9!?!
Vce=6.0V - 6 13 ns
CP HIGH or Vcce=2.0V 80 22 - ns
LOW;see Vee=4.5V 16 8 - ns
. Figure8 Vce=6.0V 14 3 - ns
pulse width tw Vo2 OV <0 28
MR LOW; VCC_4'5V : =
see Figurel0 ce 16 10 - ns
Vee=6.0V 14 8 - ns
Vcee=2.0V 100 30 - ns
R . MR to CP; Ved 5V
ecovery time trec sce Figure10 cc=4. 20 11 - ns
Vcc=6.0V 17 9 - ns
Vcee=2.0V 80 22 - ns
Dn to CP; Vee=4.5V 16 ] ns
see Figurell
Vce=6.0V 14 6 - ns
Vcce=2.0V 135 41 - ns
S . PE to CP; Voeed 5V
et-up time tsu see Figurel | cc=4. 27 15 - ns
Vcee=6.0V 23 12 - ns
Vcc=2.0V 200 63 - ns
CEP,CET to CP; Vee=4.5V 40 23 ) ns
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{IN
see Figurel2 Vee=6.0V 34 18 - ns
Vcc=2.0V 0 -17 - ns
Dn t.o CP; Voe=4.5V 0 -6 - ns
see Figurell
Vee=6.0V 0 -5 - ns
PE to CP; Vee=2.0V 0 41 ) ns
Hold time th see Figurell Vec=4.5V 0 -15 i} ns
Vee=6.0V 0 -12 - ns
Vece=2.0V 0 -58 - ns
CEP,CET to CP; Voe=4.5V 0 2] ) ns
see Figurel2
Vce=6.0V 0 -17 - ns
Maximum fmax CP;see Figure8 Vee=2.0V 6 18 . MHz
frequency Vee=4.5V 30 55 - MHz
VCC=5.0V;CL=15pF } 61 } MHz
Vee=6.0V 35 66 - MHz
power
dissipation Crp f=1MHz;;Vi=GND to Vccl?! - 39 - pF
capacitance
SN74HCT160
CP to Qn; Vcc=4.5V - 25 43 ns
see Figure8(!] Vee=5.0V;CL=15pF B, 21 - ns
Propagation CP to TC; Vece=4.5V - 28 48 ns
delay od see Figure8 Vee=5.0V;CL=15pF . 24 ; ns
CET to TC:; Vcc=4.5V - 17 35 ns
see Figure9 Vee=5.0V;CL=15pF _ 14 ) ns
MR to Qn; Vee=4.5V - 27 50 ns
HIGH to LOW see Figurel0 Vce=5.0V;CL=15pF 23 ns
proapagation tPHL - -
delay MR to TC; Vcc=4.5V - 30 50 ns
see Figurel0 Vece=5.0V;CL=15pF _ 26 - ns
transition time t Vcc=4.5V;see Figure8,9[2] - 7 15 ns
) CP HIGH or LOW;Vcc=4.5V;see Figure8 16 . ns
pulse width tw -
MR LOW;Vcc=4.5V;see Figurel0 20 11 B ns
Recovery time trec MR CP;Vcc=4.5V;see Figurel0 20 9 - ns
Dn to CP;Vcc=4.5V;see Figurel 1 18 10 . ns
Set-up time tsu PE to CP;Vcc=4.5V;see Figurel 1 30 18 - ns
CEP,CET to CP;Vcc=4.5V;see Figurel2 50 30 . ns
Dn to CP;Vcc=4.5V;see Figurell 0 -8 ) ns
Hold time th PE to CP;Vcc=4.5V;see Figurel 1 0 -13 } ns
CEP,CET to CP;Vcc=4.5V;see Figurel2 0 21 } ns
. Vcc=4.5V - -
Maximum fmax CP;see Figure8 « 16 28 MHz
frequency Vee=5.0V;Cr=15pF - 31 - MHz
power
dissipation Cpp fi= IMHz;; Vi=GND to V¢c- 1.5V - 34 - pF
capacitance
Note:
[ 1]te is the same as tpw and tpu.
[2]t: is the same as tm and tmn.
[3]Cr is used to determine the dynamic power dissipation (Po in uW).
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N

Po=Cpp X Voe2 X i XN+ (CL XVee?2 X f.) where:
fi=input frequency in MHz;

fo=output frequency in MHz;
CiL=output load capacitance in pF;
VCC=supply voltage in V;
N=number of inputs switching;
> (CLxVCC2 xf')=sum of outputs.

AC Characteristics 2 (Tamb=-40C to +85C,t=t=6ns;C.=50pF, unless otherwise specified.)

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC160
Vcce=2.0V - - 230 ns
cp .to Qn; Vec=4.5V - - 46 ns
see Figure8[!]
Vce=6.0V - - 39 ns
> _ Vcce=2.0V - - 270 ns
ropagation CP to TC; -
delay tpd sce Figure$ Vec=4.5V - - 54 ns
Vee=6.0V - - 46 ns
Vcee=2.0V - - 190 ns
CET to TC; —
see Figured Vcec=4.5V - - 38 ns
Vee=6.0V - - 33 ns
Vee=2.0V _ - 2
MR to Qn: Vcc o 635 ns
. =4, - - 5 ns
. see Figurel0 ¢
High to L,OW Vce=6.0V - - 45 ns
Propagation tPHL -
delay MR to TC- VCC—z.OV _ _ 275 ns
see Figurel0 Vee=4.5V - - 35 ns
Vce=6.0V - - 47 ns
- 8 and Vcce=2.0V - - 95 ns
transition time te see Tigure azn Vee=4.5V - - 19 ns
see Figure9!?!
Vcee=6.0V - - 16 ns
CP HIGH or Vee=2.0v 100 - - ns
LOW;See VCC:45V 20 _ _ ns
Figure8 Vee=6.0V 1 - -
pulse width tw VCC >0V ! ns
=2. 1 - -
MR LOW: Vcc_4 w 00 ns
see Figurel0 e 20 - - ns
Vce=6.0V 17 - - ns
Vcc=2.0V . -
. ) MR to CP: cc_4 125 ns
ecovery time trec sce Figure10 Vec=4.5V 25 - - ns
Vce=6.0V 21 - - ns
Vcce=2.0V 100 - - ns
Dn to CP; Vee=4.5V 20 ) ) ns
see Figurell
) Vee=6.0V 17 - - ns
Set-up time tsu Vo2 0V |
PE to CP: Vcc_4.5V 70 - - ns
see Figurel 1 e 34 - - ns
Vee=6.0V 29 - - ns
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{IN
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vee=2.0V 250 - - ns
CEP.CET to CP; Vec=4.5V 50 ns
see Figurel2 - :
Vcc=6.0V 43 - - ns
Vee=2.0V 0 - - ns
Dn to CP; Vce=4.5V 0 - - ns
see Figurell
Vee=6.0V 0 - - ns
PE to CP; Vee=2.0V 0 - - ns
Hold time th see Figurell Vcc=4.5V 0 - - ns
Vee=6.0V 0 - - ns
Vcc=2.0V 0 - - ns
CEP,CET to CP; Vee=4.5V 0 ns
see Figurel2 : -
Vcce=6.0V 0 - - ns
' Vee=2.0V 4.8 - - MHz
Maximum fmax CP;see Figure8 Vec=4.5V 24 - - MHz
frequency
Vece=6.0V 28 - - MHz
SN74HCT160
CP to Qn; Vee=4.5V
see Figureg8!) o ) ) >4 s
Propagation CP to TC; -
delay tpd see Figure8 Vee=4.5V - - 60 ns
CET to TC; _
see Figure9 Vcc=4.5V - - 44 ns
] MR to Qn;
High to LQW see Figurel0 Vee=4.5V - - 63 ns
proaé)algatlon tPHL MR to TC: B
elay see Figure10 Vee=4.5V - - 63 ns
transition time t Vee=4.5V;see Figureg,9[2] - 19 ns
) CP HIGH or LOW;Vcc=4.5V;see Figure8 20 - - ns
pulse width tw 5
MR LOW;Vcc=4.5V;see Figurel0 25 - - ns
Recovery time trec MR to CP;Vcc=4.5V;see Figurel0 25 - - ns
Dn to CP;Vcc=4.5V;see Figurel 1 25 R . ns
Set-up time tau PE to CP;Vcc=4.5V;see Figurel 44 i - ns
CEP,CET to CP;Vcc=4.5V;see Figurel2 63 - - ns
Dn to CP;Vcc=4.5V;see Figurel 1 . - ns
Hold time th PE to CP;Vcc=4.5V;see Figurel 1 0 . . ns
CEP,CET to CP;Vcc=4.5V;see Figurel2 0 B - ns
Maximum fvax CP;see Figure$ Vece=4.5V 13 - - MHz
frequency
Note:
[ 1] tw is the same as tms and teu.
[2] t¢ is the same as tm and tmw.
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AC Characteristics 3

(Tamb=—40°C to +105°C; GND=0V; tr=tf=6ns; C.:=50pF, unless otherwise specified.)

Parameter ‘ Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC160
Vcc=2.0V _ - 280 ns
CP to Qn; Vee=4.5V ] ] 56 ns
see Figure8!!]
Vce=6.0V _ R 48 ns
> p Vcc=2.0V - - 325 ns
ropagation CP to TC; -
delay tpd sce Figure8 Vece=4.5V - - 65 ns
Vcc=6.0V - - 55 ns
Vcee=2.0V - - 225 ns
CET to TC; —
see Figure Vcc=4.5V _ - 45 ns
Vcee=6.0V - - 38 ns
Vee=2.0V - - 315
MR to Qn; VCC—4 5V 63 .
. see Figurel0 e - - ns
High to LOW Vee=6.0V ] ] 54 ns
Propagation tPHL V=20V 330
delay MR to TC; Ve SV . : =
see Figurel0 e - - 66 ns
Vcc=6.0V - - 56 ns
Ei ¢ and Vcc=2.0V _ R 110 ns
. ) see Figure8 an —
transition time t see Figure9l! Vec=4.5V - - 22 ns
Vcc=6.0V _ R 19 ns
CP HIGH or Vee=2.0V 120 - - ns
LOW;see Vee=4.5V 24 - - ns
. Figure8 Vee=6.0V 20 - - ns
pulse width tw Vo2 OV
=2. 120 - -
MR LOW; CC_4 w
see Figurel0 Vec=4.5V 24 - - ns
Vcee=6.0V 20 - - ns
Vcc=2.0V 1 - -
R " MR to CP; VCC_4 v 20 =
ecovery time trec sce Figurel0 cc=4. 30 - - ns
Vcc=6.0V 26 - - ns
Vcc=2.0V 120 - - ns
Dn to CP; Vee=4.5V 24 i i ns
see Figurell
. Vee=6.0V 20 - - ns
Set-up time tsu Ve 0V 205
PE to CP; VCC_4'5V - - e
see Figurell e 41 - - ns
Vcee=6.0V 35 - - ns
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74HC/HCT160

Octal Buffer/Line Driver;3-state

{IN
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Vee=2.0V 300 - - ns
CEP.CET to CP; Vee=4.5V 60 ns
see Figurel2 - -
Vcc=6.0V 51 - - ns
Vee=2.0V 0 - - ns
Dn to CP; Vce=4.5V 0 - - ns
see Figurell
Vee=6.0V 0 - - ns
PE to CP; Vee=2.0V 0 - - ns
Hold time th see Figurell Vcc=4.5V 0 - - ns
Vee=6.0V 0 - - ns
Vcc=2.0V 0 - - ns
CEP,CET to CP; Vee=4.5V 0 ns
see Figurel2 - :
Vcce=6.0V 0 - - ns
) Vee=2.0V 4.0 - - MHz
Maximum fmax CP;see Figure8 Vec=4.5V 20 - - MHz
frequency
Vece=6.0V 24 - - MHz
SN74HCT160
CP to Qn; Vee=4.5V
see Figureg8!) e . ) 63 ns
Propagation CP to TC; _
delay tpd see Figure8 Vee=4.5V - - 72 ns
CET to TC; _
see Figure9 Vcc=4.5V - - 53 ns
. MR to Qn;
High to LQW see Figurel0 Vee=4.5V - - 15 ns
proaé)algatlon tPHL MR to TC: B
elay see Figure10 Vee=4.5V - - 75 ns
transition time te Vee=4.5V;see Figure8,912) - - 22 ns
) CP HIGH or LOW;Vcc=4.5V;see Figure8 24 - - ns
pulse width tw .
MR LOW;Vcc=4.5V;see Figurel0 30 - - ns
Recovery time trec MR to CP;Vcc=4.5V;see Figurel0 30 - - ns
Dn to CP;Vcc=4.5V;see Figurel 1 30 R . ns
Set-up time tau PE to CP;Vcc=4.5V;see Figurell 53 - - ns
CEP,CET to CP;Vcc=4.5V;see Figurel2 75 - - ns
Dn to CP;Vcc=4.5V;see Figurel 1 . - ns
Hold time th PE to CP;Vcc=4.5V;see Figurel 1 . . ns
CEP,CET to CP;Vcc=4.5V;see Figurel2 . . ns
Maximum fmax CP;see Figure8 Vec=4.5V 11 - - MHz
frequency
Note:
[ 1] tw is the same as tms and teu.
[2] t: is the same as tm and tmn.
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74HC/HCT160

Octal Buffer/Line Driver;3-state

{IN
TestingCircuit
AC Testing Circuit
m a0
—
".I'H
-—
S
by
Vee Vce
Vi Vo RL =1~
H= DuT -, r — open

RT J‘ CL
T .rlv s I Fexi

Figure 7. Test circuit for measuring switching times

Definitions for test circuit:

C.=Load capacitance including jig and probe capacitance.

Ri=Termination resistance should be equal to the output impedance Z, of the pulse
generator.

Ri=Load resistance

S1=Test selection switch

AC Testing Waveforms
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74HC/HCT160

Octal Buffer/Line Driver;3-state

{IN
SEEEE— § S —
Vi
CP inpul '/"-"'u
GND —/
— Ly —=
==| lpyal == —| lpyy |-
v, 1
e 90 %Y 90 %
Gn, TC Vi
output
10% 1M0%
Voo
—_ Tl — -— LK

Figure 8. The clock (CP) to outputs (Gn, TC) propagation delays, pulse width, output transition
times and maximum frequency

Vi

CETinput Vu

GND

— P —-l —lpr —

Vou Fa0 % 90 %
TC output Vi

Vo 10 % 10 %

ol b tne—=| |

Figure 9. The count enable carry input (CET) to terminal count output (TC) propagation delays

and output transition

V1————————————1
MR input Vg

GND \
—_| lge |w—
ey I
Vi
CP input Vi
GND
X fa— Py
times
Vom ‘ |
Qn, TC output Vi f
Vou

Figure 10. The master reset (Mr) pulse width, master reset to output (Qn, TC)
propagation delays, and the master reset to clock (CP)
recovery times
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74HC/HCT160

Octal Buffer/Line Driver;3-state

Dn input

GND

Figure 11. The data input (Dn) and parallel enable input (PE) set—up and hold times

Vi
CEP,. CET
lmi‘,

GND

Vi

CP inpul

GND

Figure 12. The count enable input (CEP) and count enable carry input (CET) set-up and hold
times

Measurement Points

Type Input Output
Vi Vm Vm
SN74HC160 GND to Vce 0.5xVce 0.5%Vcc
SN74HCT160 GND to 3V 1.3V 1.3V
Test Data
Type Input Load S1 position
Vi tr,tr CL RL tPHL,tPLH
SN74HC160 Vee 6.0ns 15pF,50pF 1KQ open
SN74HCT160 3.0V 6.0ns 15pF,50pF 1KQ open
_____ DINGXINRevlO  Documentation is for reference only; 17/20
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74HC/HCT160

Octal Buffer/Line Driver;3-state
<IN

Package Information

| T (2
SRl

DIP16

|
¥

Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 3.710 4.310 0.146 0.170
Al 0.510 0.020
A2 3.200 3.600 0.126 0.142
B 0.380 0.570 0.015 0.022
Bl 1.524(BSC) 0.060(BSC)
C 0.204 0.360 0.008 0.014
D 18.800 19.200 0.740 0.756
E 6.200 6.600 0.244 0.260
El 7.320 7.920 0.288 0.312
e 2.540(BSC) 0.100(BSC)
L 3.000 3.600 0.118 0.142
E2 8.400 9.000 0.331 0.354
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74HC/HCT160

Octal Buffer/Line Driver;3-state

{IN
SOP16
& D -
e
—h
il H H H )
R
P wj| 7, |
N -
i s A
Dimensions In Millimeters Dimens ons In Inches
Symbol

Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020

0.170 0.250 0.007 0.010
D 9.800 10.200 0.386 0.402
E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244
e 1.270(BSC) 0.050(BSC)

0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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74HC/HCT160

Octal Buffer/Line Driver;3-state

{IN
TSSOP16
[
. MILLIMETER
H ﬂ H ﬂ H ﬂ ﬂ ﬁ SYMBOL ,
MIN | NOM | MAX
A - - 1.20
2 s Al 005 5 0.15
z ™ A2 0.90 1.00 1.05
\J/ A3 039 | 044 | 049
W‘ b 020 - 028
- I:I H H H ‘ l—_—l bl 0.19 0,22 0.25
e C 0.13 - 0.17
cl 0.12 0.13 0.14
D 490 5.00 5.10
E 620 6.40 6.60
El 430 4.40 4 50
o | \ | l e 0.65BSC
' Lt L Tumi i L 045 | 060 | 075
o I L1 1.00BSC
T = ) 0o [ - | 8
Hazardous substances or Elements
Mercury | Cadmium Polybr -
Part name Lead and and and Hexavale Polybr o Dibuty Butyl Di-2 Diisobut
lead . nt o . benzy ethylhex
mercury cadmium . . minate 1 yl
compounds chromiu minate 1 yl
compounds| compounds d phthala phthalat
m d biphen ‘ phthala | phthalat
compoun | bipheny yl ¢ te e ¢
ds Is ether
s
Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet o o o ° ° o o ° o o
installed
. o: Indicates that the content ofhazardous substances or elements in the detection limit of the following the SJ/T11363-
explanation 2006 standard. x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements
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