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SN74HC/HCT160 (LX)
Presettable Synchronous BCD Decade
Counter; Asynchronous Reset

Product Specification

Specification Revision History:

Version Date Description

Modify Ordering Information; Modify ambient temperature to -40°C
~+125C.

2021-11-A2 2021-11

2021-12-A3 2021-12 Modify Ordering Information
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1. 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 (Q0 to Q3) of the counters may be preset HIGH or LOW. A LOW at

the parallel enable input (PfE) 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 (MfR) sets QO to Q3 LOW

regardless of the levels at input pins CP, PE, 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/(tr(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 SN74HCT160: 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 +125°C
Packaging information: DIP16/SOP16/TSSOP16
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BeX: Bl 43S SN74HC/HCT160-LX-A160
Ordering Information:
Tube packing specifications:
. . Boxed
Part number Pat;lo?r%mg Mag;ljr;g Lﬁft tube Egﬁg Notes
q y quantity q y
Dimensions of
lastic enclosure:
25 40 1000 | P
SN74HC160N DIP16 SN74HC160N
% PCS/tube | tube/box | PCS/box | 13-0mm>6.4mm
(LX) Pin spacing:
2.54mm
Dimensions of
lastic enclosure:
25 40 1000 | P
SN74HCT160N DIP16 SN74HCT160N
LX PCS/tube | tube/box | PCS/box 19.0mm.><6.f1mm
(LX) Pin spacing:
2.54mm
Reel packing specifications:
Part number Packaging Marking Ree! Boxed _reel Notes
form code quantity quantity
Dimensions of
SN74HC160DR | SOP16 | SN74Hcieo | 4900 S000|fplastic@inclosure:
(LX) PCS/reel PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
4000 8000 plastic enclosure:
SN74HCT160DR SOP16 SN74HCT160
(LX) PCS/reel PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
5000 10000 lastic enclosure:
SN74HC160PWR | TSSOP16 SN74HC160 P
(LX) PCS/reel PCS/box | 5.0mm>4.4mm
Pin spacing:0.65mm
Dimensions of
SN74HCT160PWR| TSSOP16 | SN74HCT160 | _°000 10000 | plastic enclosure:
(LX) PCS/reel PCS/box | 5.0mm>4.4mm
Pin spacing:0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2. Block Diagram And Pin Description

2.1 Block Diagram
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Figure 1. Logic symbol
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Figure 2. IEC logic symbol

3 4 5 L]
00 (D1 |D2 |D3

a|PE PARALLEL
9  LoaD ciRCUITRY
10 |cer
7 |cer ]
INH  DECADE TC)15
21CP CF  COUMTER
1 |WR

——alRp

Qo (1 Q2 |03
14 [13 12 N

Figure 3. Functional diagram
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Figure 4. Logic diagram
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Figure 6. Typical timing sequence
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2.2+ Pin Configurations

R [1 ] 6] vec

cr [2] 5] TC

oo [3 ] 14] @0

o1 [4 ] 13] @

oz [5 | 12| az

o3 [6 ] 11] a3

cep [_| 10] cET
GND [B8 | e ] PE
2.3+ 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 (OV)
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 Q0 flip-flop output
15 TC terminal count output
16 Vee supply voltage
Address:808, West Building, Feiyada Building, No. 163, Zhenhua Road, Huahang Community, Huagiang North Street, Eo6m H23 ™
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2.4 Function Table
o i 4 Input Output
erating mode = =
perating MR cP | cep | ceT | PE Dn Qn TC
reset (clear) L X X X X X L L
H
parallel load f X X ! ! L L
H 1 X X | h H [2]
count H 1 h h h X count [2]
H X
hold (do nothing) ! X h X U [2]
H X X I h X On L

Note:
[1] H=HIGH voltage level; L=LOW voltage level; X=don’t care; 1=LOW-to-HIGH clock transition;
I=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;
gn=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).

3. Electrical Parameter

3.1, 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 \Y
input clamping current lik Vi< -0.5V orV, > Vcct+0.5V - +0 mA
output clamping current lok Vo<-0.5V or Vo > Vcct0.5V - 20 mA
output current lo -0.5V < Vo < Vcct+0.5V - 25 mA
supply current lec - - +50 mA
ground current lenp - -50 - mA
storage temperature Tstg - -65 +150 C
total power dissipation Prot - - 500 mw
. DIP 245 .
soldering temperature TL 10s S0P 550 C

Note:

[1] For DIP16 packages: above 70°C the value of Py derates linearly with 12mW/K.

[2] For SOP16 packages: above 70°C the value of Py derates linearly with 8mW/K.

[3] For (T)SSOP16 packages: above 60°C the value of Py derates linearly with 5.5mW/K.
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3.2+ Recommended Operating Conditions

Parameter Symbol Conditions | Min. | Typ. [ Max. | Unit
SN74HC160
supply voltage Vce - 2.0 5.0 6.0 Vv
input voltage \ - 0 - Vee Vv
output voltage Vo - 0 - Vee Vv
. L Vce=2.0V - - 625 ns/\V
Input transition rise | x4/ ny/ Vee=4 5V ~ [ 167 | 139 | nsiv
and fall rate
Vcce=6.0V - - 83 ns/\V
ambient temperature Tamb - -40 - +105 | C
SN74HCT160
supply voltage Vce - 45 5.0 5.5 \Y
input voltage V| - 0 - Vece \Y,
output voltage Vo - 0 - Vce Vv
P o | AvAV V=45V - | 167 | 130 | nsiv
ambient temperature Tamb - -40 - +105 C

3.3, Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamv=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions ] Min. \ Typ. \ Max. \ Unit
SN74HC160
level Vce=2.0V 15 1.2 - Vv
HIGH-leve Vi V=45V 315 | 24 | - i
input voltage
Vce=6.0V 4.2 3.2 - Vv
L OW-level Vce=2.0V - 0.8 0.5 Vv
_LOW-leve Vi Vec=45V - | 21 | 135 | Vv
input voltage
Vcc=6.0V - 2.8 1.8 \Y
lo=-20UA; Vcc=2.0V 1.9 2.0 - \Y
HIGH-level lo=-20UA; Vcc=4.5V 4.4 45 - Vv
-leve _ _ N = i
output Voltage VOH V=V or VL lo= ZOUA, Vce=6.0V 5.9 6.0 V
lo=-4.0mA; Vcc=4.5V | 3.98 4.32 - Vv
10=-5.2mA; Vcc=6.0V | 5.48 5.81 - \Y
|o=20UA; Vcc=2.0V - 0 0.1 V
L OW-level 10=20uUA; Vcc=4.5V - 0 0.1 Vv
-leve _ - ~ -
output voltage Vo|_ V|—V|H or V||_ |o—20UA, Vcc—6.0V 0 0.1 V
lo0=4.0mA; Vcc=4.5V - 0.15 | 0.26 Vv
10=5.2mA; Vcc=6.0V - 0.16 | 0.26 Vv
input leakage _ . _ i i
current Iy V=Vcc or GND, Vcc=6.0V .1 uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 8.0 uA
Address:808, West Building, Feiyada Building, No. 163, Zhenhua Road, Huahang Community, Huagiang North Street, #E8m H23m
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Rk Bl #5S: SN74HC/HCT160-LX-A160

nput Ci : S35 | - | pF

capamtance
SN74HCT160

I:gﬁ':()'ﬁ;gg Vi Vee=4.5V t0 5.5V 20 | 16 - v

lrl;[SJ\tA\//ollet\i/i Zle Vi Vec=4.5V t0 5.5V - 12 | 08 | V

HIGH-level v Vi=Vin or Vi lo=-20uA 44 | 45 - v

output voltage oH Vcc=4.5V lo=-4.0mA 3.98 | 4.32 - \Y;

LOW-level v Vi=Vinor Vi 10=20uA - 0 0.1 Vv

output voltage o Vee=4.5V 10=4.0mA - o015 026 | Vv

'”pgfjr'f:rftage I Vi=Vce of GND: Vee=5.5V . - | 401 | uA

supply current lcc V|=Vcc or GND; 16=0A; Vcc=5.5V - - 8.0 uA

per input pin; pin MR - | 342 | uA

additional Vi=Vce-2.1V; pin CP - 110 396 uA

supply current Alcc other inputs at Vcc pin CEP and Dn - 25 90 uA

or GND; 10=0A; pin CET 2 75 | 270 | uA

Vce=4.5V to 5.5V o PE - 20 108 | uA

input C . - 35 - pF
capautance

3.3.2 « DC Characteristics 2
(Tamb=-40C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions ] Min. \ Typ. \ Max. \ Unit
SN74HC160
HIGH-level Vce=2.0V 15 - - \Y
HIGH-leve Vi Vee=4.5V 315 | - - Y
input voltage
Vcc=6.0V 4.2 - - \Y
LOW-level Vcc=2.0V - - 0.5 \Y/
g VV-leve Vi Vec=4.5V - - 13| Vv
input voltage
Vcc=6.0V - - 1.8 V
lo=-20uA; Vcc=2.0V 1.9 - - Vv
HIGH-level lo=-20uA; Vcc=4.5V 4.4 - - Vv
-leve _ — N = - -
output Voltage VOH V=V or VL lo= ZOUA, Vcc=6.0V 5.9 V
lo=-4.0mA; Vcc=4.5V 3.84 - - Vv
l0=-5.2mA; Vcc=6.0V 5.34 - - Vv
10=20uA; Vcc=2.0V - - 0.1 Vv
LOW-level 10=20uA; Vcc=4.5V - - 0.1 Vv
-leve _ - . - - -
output voltage Vo|_ V|—V|H or V||_ |o—20UA, Vcc—G.OV 0.1 V
lo=4.0mA; Vcc=4.5V - - 0.33 Vv
|o=5.2mA; Vcc=6.0V - - 0.33 V
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Bk Bl 422 SN74HC/HCT160-LX-A160
'”pgar'f:r'ftage I Vi=Vee or GND; Vee=6.0V ] - | 40| uA
supply current lcc V=Vcc or GND; 10=0A; Vcc=6.0V - - 80 uA

SN74HCT160

I:'F')uGt'j/c:ﬁZ;L Vig Vee=45V t0 5.5V 20 | - - Y,
mLSJ\tA\//c:ft\; Zle Vi Vee=4.5V t0 5.5V ; - | os | v
HIGH-level v Vi=Vinor Vi lo=-20uA 4.4 - - Vv
output voltage oH Vec=4.5V lo=-4.0mA 3.84 - - \Y
LOW-level Vv V=V or Vi 1o=20uA - - 0.1 \Y
output voltage oL Vce=4.5V lo=4.0mA - - 033 | V
'”pgar'f:rftage I Vi=Vce of GND; Vee=5.5V ; . | #0| uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 80 UA
per input pin; pip MR _ _ 4275 | uA
additional Vi=Vce-2.1V; pin CP - - 495 uA
supply current Alcc other inputs at Ve pin CEP and Dn - - 1125 | uA
or GND; 10=0A; pin CET - - 3375 | UuA
Vee=4.5V 10 5.5V > - T | A

3.3.3 + DC Characteristics 3
(Tamp=-40C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. ] Typ. ] Max. \ Unit
SN74HC160
level Vce=2.0V 15 - - \V
HIGH-leve Vi Vec=4.5V 315 | - - Y,
input voltage
Vce=6.0V 4.2 - - \V
level Vce=2.0V - - 0.5 V
LOW-leve Vi Vec=4.5V - C 135 | Vv
input voltage
Vcc=6.0V - - 1.8 V
|o=-20UA; Vcc=2.0V 1.9 - - V
HIGH-level lo=-20UA; Vcc=4.5V 4.4 - - Vv
-leve _ —_ . _ - -
output voltage VOH V=V or VL lo= 2OUA, Vce=6.0V 5.9 V
lo=-4.0mA:; Vcc=4.5V 3.7 - - Vv
lo=-5.2mA:; Vcc=6.0V 5.2 - - Vv
|o=20UA; Vcc=2.0V - - 0.1 V
L OW-level 10=20UA; Vcc=4.5V - - 0.1 Vv
-leve _ _ N = _ -
output voltage Vo|_ V=V or VL |o—20UA, Vcc=6.0V 0.1 V
lo=4.0mA; Vcc=4.5V - - 0.4 Vv
10=5.2mA; Vcc=6.0V - - 0.4 Vv
input leakage I Vi=Vce or GND; Vee=6.0V - - | ©0 | uA
current
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KR Bl 43S SN74HC/HCT160-LX-A160
supply current lcc | Vi=Vcc or GND; 10=0A; Vcc=6.0V \ - | - | 160 \ UA
SN74HCT160
;EUGS()IEXSL Vi Vee=45V 10 5.5V 20 | - - v
lrl;[SJ\tA\//ollet\i/i Zle Vi V=45V 10 5.5V . - | o8| Vv
HIGH-level Vv Vi=Vigor Vi lo=-20uA 4.4 - - \%
output voltage OH Vec=4.5V lo=-4.0mA 3.7 - - \Y
LOW-level Vv Vi=ViHor Vi, 10=20uA - - 0.1 \Y/
output voltage ot Vcc=4.5V l0=4.0mA - - 0.4 \Y
'”p‘cjf”'f:rl]‘tage I Vi=Vee of GND; Vee=5.5V i - | #0 | uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 160 UA

per input pin; pip MR . - | 4655 uA

additional Vi=Vee-2.1V; pin €P - | - | 599 | uA
supply current Alcc other inputs at Vcc pin CEP and Dn - - 1225 | uA
or GND; 10=0A, pin CET - - 3675 | UuA

Vcc=4.5V to 5.5V pin PE ) _ 147 UA

3.34 + AC Characteristics 1
(Tamb=25°C, GND=0V; t,=t;=6ns; C_.=50pF, unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. | Max. \ Unit
SN74HC160
Vce=2.0V - 61 185 ns
CP to Qn; Vce=4.5V - 22 37 ns
see Figure 8! Vce=5.0V; C .=15pF - 19 - ns
Vcce=6.0V - 18 31 ns
Vce=2.0V - 69 215 ns
propagation ¢ CPto TC; Vcc=4.5V - 25 43 ns
delay pd see Figure 8 Vce=5.0V; CL=15pF | - 21 - ns
Vcc=6.0V - 20 31 ns
Vce=2.0V - 47 150 ns
CET to TC; Vce=4.5V - 17 30 ns
see Figure 9 Vcc=5.0V; C=15pF - 14 - ns
Vcc=6.0V - 14 26 ns
Vce=2.0V - 69 210 ns
MR to Qn; Vee=4.5V - 25 | 42 ns
. see Figure 10 Vce=5.0V; C=15pF - 21 - ns
H'f]oh LLOW Vee=6.0V ~ [ 20 | 36 | ns
P ge?ay i ) Vec=2.0V - | 69 | 220 [ ns
MR to TC: Vcc=4.5V - 25 44 ns
see Figure 10 Vcc=5.0V; C=15pF - 21 - ns
Vcc=6.0V - 20 37 ns
Address:808, West Building, Feiyada Building, No. 163, Zhenhua Road, Huahang Community, Huagiang North Street, F11 H23m
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i Vce=2.0V - 19 75 ns
transition time t; seeFFig%urgegi%z?nd Vcc=4.5V - 7 15 ns
Vce=6.0V - 6 13 ns
CP HIGH or Vce=2.0V 80 22 - ns
LOW:; see Figure 8 Vee=4.5V 16 8 - ns
lse width ¢ Vce=6.0V 14 3 - ns
P W - Vee=2.0V 80 | 28 | - | ns
MR LOW, Vee=4.5V 16 | 10 - ns
see Figure 10 Voc=6.0V 12 3 - ns
recovery time trec MR to CP; Vce=2.0V 100 30 - ns
see Figure 10 Vcc=4.5V 20 11 - ns
Vce=6.0V 17 9 - ns
Dr o CP- Vce=2.0V 80 22 - ns
see Figure 11 Vec=4.5V 1L 9 - ns
Vce=6.0V 14 6 - ns
_ Vce=2.0V 135 41 - ns
set-up time te, PE to CP; Vee=4.5V 27 15 - ns
see Figure 11 Voc=6.0V 23 | 12 | - ns
) Vce=2.0V 200 63 - ns
CEePé Eiizrg’lgp’ Vec=4.5V 0 | 23 | - | ns
Vcc=6.0V 34 18 - ns
D to CP- Vce=2.0V 0 -17 - ns
see Figure 11 Vee=4.5V 0 6 ' hs
Vce=6.0V 0 -5 - ns
_ Vce=2.0V 0 -41 - ns
hold time th PE to CP; Vee=4.5V 0o | 15 | - ns
see Figure 11 Voc=6.0V 0 17 - ns
D e Vce=2.0V 0 -58 - ns
see Figure 12 ’ Vee=4.5V 0 -2l ' ns
Vce=6.0V 0 -17 - ns
Vce=2.0V 6 18 - MHz
maximum f CP; see Figure 8 Vee=4.5V 30 55 - MHz
frequency max ’ Vcc=5.0V; CL=15pF - 61 - MHz
Vcce=6.0V 35 66 - MHz
power
dissipation Crp fi=1MHz; V\=GND to Vccl® - 39 - pF
capacitance
SN74HCT160
CPtoQn; Vcec=4.5V - 25 43 ns
see Figure 81 Vcc=5.0V; C =15pF - 21 - ns
propagation ¢ CPto TC; Vce=4.5V - 28 48 ns
delay pd see Figure 8 Vce=5.0V; CL=15pF - 24 - ns
CET to TC; Vcc=4.5V - 17 35 ns
see Figure 9 Vcc=5.0V; C .=15pF - 14 - ns
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: MR to Qn: Vee=4.5V - 27 | 50 | ns
l_:)lrgohp;(;;%\r/\\/ ¢ see Figure 10 Vcc=5.0V; CL.=15pF - 23 - ns
delay " MR to TC; Vce=4.5V - 30 50 ns
see Figure 10 Vcc=5.0V; CL=15pF - 26 - ns
transition time t; Vcc=4.5V; see Figure 8, 912 - 7 15 ns
. CP HIGH or LOW; Vcc=4.5V; see Figure 8 16 8 - ns
pulse width tw = -
MR LOW; Vcc=4.5V; see Figure 10 20 11 - ns
recovery time trec MR to CP; Vce=4.5V; see Figure 10 20 9 - ns
Dn to CP; Vcc=4.5V; see Figure 11 18 10 - ns
set-up time ts PE to CP; Vcc=4.5V; see Figure 11 30 18 - ns
CEP, CET to CP; Vcc=4.5V;see Figure 12 50 30 - ns
Dn to CP; Vcc=4.5V; see Figure 11 0 -8 - ns
hold time th PE to CP; Vcc=4.5V; see Figure 11 0 -13 - ns
CEP, CET to CP; Vcc=4.5V;see Figure 12 0 -21 - ns
maximum f CP- see Fiaure 8 Vcc=4.5V 16 28 - MHz
frequency max ’ g Vcc=5.0V; C .=15pF - 31 - MHz
power
dissipation Crp fi=AIMHz; V/\=GND to Vcc-1.5VEl - 34 - pF
capacitance
Note:

[1] tpd is the same as tpi 1 and tpHL.
[2] t: is the same as trhL and tri.
[3] Crp is used to determine the dynamic power dissipation (Pp in uW).
PD:CPDWCCZXfiXN +Z(C|_><Vcc2><fo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
CL=output load capacitance in pF;
Vcc=supply voltage in V;
N=number of inputs switching;
Y (CLxV cc?>F )=sum of outputs.
3.35 . AC Characteristics 2
(Tamv=-40C to +85°C, GND=0V; t,=t=6ns; C_.=50pF, unless otherwise specified.)

Parameter \ Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
SN74HC160
CP10Q Vcc=2.0V - - 230 ns
0 On; _ B -
see Figure 81 Vee=4.5V 46 ns
Vce=6.0V - - 39 ns
i CPtoTC Vce=2.0V - - 270 ns
propagation 0 TC; - - -
delay oo see Figure 8 Vec=4.5V >4 ns
Vcec=6.0V - - 46 ns
] Vce=2.0V - - 190 ns
CETto TC; Voc=4.5V i ~ | 88 | ns
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see Figure 9 Vce=6.0V - - 33 ns

_ Vce=2.0V - - 265 ns

_ MR to Qn; Vcc=4.5V - - | 53 | ns

legh to |_tox\/ t see Figure 10 Voc=6.0V - - 45 ns

P ngﬁa"’;'o PHL I Vee=2.0V i T [ 275 | ns

W TC; Vec=4.5V - - 55 | ns

see Figure 10 Vcc=6.0V - - a7 ns

. Vcc=2.0V - - 95 ns

transition time t; seeFFig%urgegi%z?nd Vcc=4.5V - - 19 ns

Vce=6.0V - - 16 ns

pulse width tw CP HIGH or Vec=2.0V 100 - - ns

LOW; see Figure 8 Vcc=4.5V 20 - - ns

Vce=6.0V 17 - - ns

_ Vee=2.0V 100 S - ns

MR LOW; Vee=4.5V 20 - - ns

see Figure 10 Vee=6.0V 17 - - ns

_ Vce=2.0V 125 - - ns

recovery time trec MR to CP; Vee=4.5V 25 - - ns

see Figure 10 Voc=6.0V 21 : : NS

Dn to CP: Vee=2.0V 100 - - ns

see Figure 11 Vee=4.5V 20 ' ~ hs

Vce=6.0V 17 - - ns

_ Vce=2.0V 170 - - ns

set-up time te PE to CP; Vec=4.5V 34 - - ns

see Figure 11 Voc=6.0V 29 : : ns

CEP, CET to CP; Vecz2OY (R L

see Figure 12 ’ Vee=4.5V 50 ' . ns

Vcc=6.0V 43 - - ns

,, Vce=2.0V 0 - - ns

see Figure 11 Vee=4.5V 0 ' . hs

Vcc=6.0V 0 - - ns

_ Vee=2.0V 0 - - ns

hold time th PE 1o CP; Vee=4.5V 0 - - ns

see Figure 11 Voe=6.0V 5 - - =

CEP, CET to CP; Vecz2OY SR L L

see Figure 12 ’ Vee=4.5V 0 ' ' ns

Vcc=6.0V 0 - - ns
. Vce=2.0V 4.8 - - MHz
;?:;Lr:#cr; fnax CP; see Figure 8 Vcc=4.5V 24 - - MHz
Vcc=6.0V 28 - - MHz

SN74HCT160
seeCEitgourQeném Vee=4.5V ] S A
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propagation CPto TC; _ ) )
delay £ see Figure 8 Vee=4.5V 60 ns
p
CET to TC; -
see Figure 9 Vce=4.5V - - 44 ns
_ MR to Qn; Vee=4.5V - - 63 ns
High to LOW see Figure 10 cem
propagation torL -
delay MR to TC; Vee=4.5V - - | 63 | ns
see Figure 10
transition time t; Vcc=4.5V; see Figure 8, 912 - - 19 ns
. CP HIGH or LOW; Vcc=4.5V; see Figure 8 20 - - ns
pulse width tw = -
MR LOW; Vcc=4.5V; see Figure 10 25 - - ns
recovery time trec MR to CP; Vcc=4.5V; see Figure 10 25 \ - ns
Dn to CP; Vcc=4.5V; see Figure 11 25 - - ns
set-up time s, PE to CP; Vcc=4.5V; see Figure 11 44 - - ns
CEP, CET to CP; Vcc=4.5V;see Figure 12 63 - - ns
Dn to CP; Vcc=4.5V; see Figure 11 0 - - ns
hold time th PE to CP; Vcc=4.5V; see Figure 11 0 - - ns
CEP, CET to CP; Vcc=4.5V;see Figure 12 0 - - ns
maximum ] . .
frequency frnax CP; see Figure 8 Vcc=4.5V 13 - - MHz
Note:

[1] tpa is the same as tpiH and tpwL.
[2] t: is the same as trhL and trin.

3.3.6 ~ AC Characteristics 3

(Tamp=-40C to +105°C, GND=0V; t,=t;=6ns; C =50pF, unless otherwise specified.)

Parameter Symbol Conditions ‘ Min. | Typ. | Max. ‘ Unit
SN74HC160
CP100 Vce=2.0V - - 280 ns
o Qn; — - -
see Figure 81 Vec=4.5V 56 ns
Vce=6.0V - - 48 ns
ti CP to TC Vce=2.0V - - 325 ns
propagation 0TC; — - -
delay b see Figure 8 Vee=4.5V 65 hs
Vcec=6.0V - - 55 ns
CET to TC Vce=2.0V - - 225 ns
0 ; _
see Figure 9 Vee=4.5V . . 45 ns
Vce=6.0V - - 38 ns
_ Vee=2.0V - - 315 ns
_ 'V'Ff:_to in;o Vec=4.5V - - 63 | ns
H'floh ;0 a'-tﬁ’)‘r’]\’ t see Fgure Vec=6.0V - - 54 | ns
propag PHL B Vec=2.0V - ~ [ 330 | ns
delay MR to TC;
- 0 0 Vce=4.5V - - 66 ns
see Figure Vce=6.0V - - 56 ns
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= 8 and Vcee=2.0V - - 110 ns
transition time t see Tigure [Z?n Vce=4.5V - - 22 ns
Figure 9
Vce=6.0V - - 19 | ns
P HIGH Vee=2.0V 120 | - - ns
or — - -
LOW; see Figure 8 Vee=4.5V 24 ns
ulse width t Vec=bOV 20 | - L
P w B Vee=2.0V 120 | - - ns
M Ff:_ '—OW1?O Vec=4.5V 24 - - ns
see rigure Voc=6.0V 20 - - ns
_ Vce=2.0V 150 - - ns
recovery time trec MIT:_to CPl;O Vee=4.5V 30 - - ns
see Fgure Vee=6.0V 26 | - - ns
. Vee=2.0V 120 | - - ns
nto CP; — ) -
_ see Figure 11 Vee=4.5V 2t ns
set-up time tsy Vce=6.0V 20 - - ns
piE to CP; Vcec=2.0V 205 - - ns
see Figure 11 Vce=4.5V 41 - - ns
Vce=6.0V 35 - - ns
CEP. CET to CP Vce=2.0V 300 - - ns
) 0 CF; — - -
see Figure 12 Vee=4.5V 60 ns
Vce=6.0V 51 - - ns
Dn to CP Vee=2.0V 0 - - ns
nto CP; S . .
see Figure 11 Vec=4.5V 0 hs
Vce=6.0V 0 - - ns
A Vce=2.0V 0 - - ns
hold time th PEF_tO Cpil Vec=4.5V 0 - - ns
seerigure Vee=6.0V 0 - - ns
CEP, CET to CP Vec=2.0V 0 - - s
] O ; —_ - -
see Figure 12 Vee=4.5V 0 hs
Vce=6.0V 0 - - ns
. Vee=2.0V 4.0 - - MHz
maximum . : - _ B
frequency i) CP; see Figure 8 Vcc=4.5V 20 MHz
Vcc=6.0V 24 - - MHz
SN74HCT160
CPtoQn; _
see Figure 8l Vee=4.5V i i 65 ns
propagation CPto TC; _ i i
delay the see Figure 8 Vec=4.5V 72 ns
CET to TC; _
see Figure 9 Vee=4.5V i i 53 ns
i MR to Qn; Vee=4.5V - - 75 ns
High to LOW see Figure 10 e
propagation tprL =
delay MR to TC; Vee=4.5V - - 75 ns
see Figure 10
transition time t; Vcc=4.5V; see Figure 8, 912 - - 22 ns
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. CP HIGH or LOW; Vcc=4.5V; see Figure 8 24 - - ns
pulse width tw = -
MR LOW; Vcc=4.5V; see Figure 10 30 - - ns
recovery time trec MR to CP; Vcc=4.5V; see Figure 10 30 - - ns
Dn to CP; Vcc=4.5V; see Figure 11 30 - - ns
set-up time ts PE to CP; Vcc=4.5V; see Figure 11 53 - - ns
CEP, CET to CP; Vcc=4.5V;see Figure 12 75 - - ns
Dn to CP; Vcc=4.5V; see Figure 11 0 - - ns
hold time th PE to CP; Vcc=4.5V; see Figure 11 0 - - ns
CEP, CET to CP; Vcc=4.5V;see Figure 12 0 - - ns
maximum , . _
frequency Trnax CP; see Figure 8 Vcc=4.5V 11 - - MHz
Note:

[1] tpa is the same as tpiH and tpwL.
[2] t: is the same as trhL and tr.
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4. Testing Circuit
4.1, AC Testing Circuit

y - twy
: 90 % Y
negative . \
pulze M Vi
. 10 %
- f |--—
-
v r_
i 90 %
positive .
pulse VM Vi
10 %
0V ——F
- ty -
Voo
W) Vo
G ) )
T DUT

)

Ry

W [ v

31J

— open

)

Figure 7. Test circuit for measuring switching times

Definitions for test circuit:
C.=Load capacitance including jig and probe capacitance.

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

R_=Load resistance.
S1=Test selection switch

4.2 . AC Testing Waveforms

1”'“\!!

W
CP input

GMND J

10 %

10 %

I B

-—tTLH

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

maximum frequency
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L]

CET input Vi

GND

Py — —tppy —

Von 90 % 90 %
TC output Wi

Voo 10 % 10 %

B [ SR tr—=l

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

v.—\
minpul -\"(..-'V

GMD

— ‘|.1=.-_- —

b -

W

CP input Wi
GMD

[— tPHL

Viow
Qn, TC output Vg !

Voo

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

Vi
PE input Wi
GND
— 1_|| — 1.l| e
v o
CPinput Wi F r
GND
[ 1"5.| — —_— th —
— 1_|| |-ll— — 1.l| e

Vi
Dniinput )L"Ju V\
GMND

Figure 11. The data input (Dn) and parallel enable input (PiE) set-up and hold times
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A  —
CEF, CET
input Vi \R
GND
Ly |— -—

— ta

"‘

t |— ty

—_—

A
CPinput 7L"-'~,.-
GMND

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

4.3, Measurement Points

Input Output
Type " P
Vi Vm Vwm
SN74HC160 GND to Vcc 0.5%Vcc 0.5%cc
SN74HCT160 GND to 3V 1.3V 1.3V
44, TestData
Input Load S1 position
Type
V| tr, tf CL RL tpHL, trLH
SN74HC160 Vee o6ns 15pF, 50pF 1kQ open
SN74HCT160 3V 6ns 15pF, 50pF 1kQ open
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5. Package Information
51. DIP16

D S -
gttt

Dimensions In Millimeters Dimensions In Inches
Symbol - .
Min Max Min Max

A 4. 710 4. 310 0. 146 0.170

Al 0.510 0. 020

A2 4. 200 3. 600 0.126 0. 142

B 0. 380 0.570 0.015 0.022

Bi 1. 524 (BSC) 0. 060 (BSC)

G 0. 204 0. 360 0.008 D.014

D 18. 80O 15. 200 0.740 0.756

E 6. 200 6. 600 0.244 0. 260

El 7. 320 7.820 0.288 0.312

g 2. 540 (BSC) 0. 100 (BSG)

L 4. 000 3. 600 D.118 0.142

E2 8. 400 9. 000 0.331 0.354
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52+ SOP16
[
|
|
| ¢ i i |
bl _[
Svmbol Dimensions In Millimeters Dimensiens In Inches
yane Min Max Min Max
A 1330 1730 0.053 0069
A 0. 100 0. 230 0.004 0010
A2 1,350 1.950 0.053 0. 061
b 0.330 0.310 0013 0. 020
C 0.170 0. 250 0. 007 0.010
D 9 800 10200 0_386 0402
E 3. 800 4000 0150 0. 157
E1 9. 800 6. 200 0.228 0. 244
e 1.270(BSC) 0. 050 (BSC)
L 0. 400 1,270 0.016 0. 050
I_-I DC B:- DC B:-
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53, TSSOP16
D
J [ \ E‘ . MILLIMETER
= = MIN [ Nom | MaX
M:L[:u:u: f i /"_": ‘__: AT J A I N RE
I \A =/ 1L ]ﬁ | AL [oos| _ ]ols
= DL A2 090 | 1.00 | 1.05
A3 039 | 0.44 | 0.49
WS . S b 020 | _ | 028
H H H H H H H H bl bl | 019 | 022 | 025
c 013 | _ | o017
! % — el 0.12 | 0.13 | 0.14
' BASE METAL D 490 | 5.00 | 5.10
- 1 = 4 E 6.20 6.40 | 6.60
i — 1 =B WITH PLATING = 430 | 440 | as0
SECTION B-B e 0.65BSC
4@ I 045 | 060 [ 075
| L1 1.00BSC
ﬁ “ I

tﬁHHWH

||._b

+ Statements And Notes
6.1« The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercu | Hexaval Polybro .

Lead . Butylbe .

and ry and :;:]rg ent Polybro | minate | Dibutyl | ;4 thlﬁeit Diisobu
Part name mereur | ami | chromiu | minated | d phthala phthala f tyl

lead y m biphenyl | biphen | € te yhth | phthala

cor&wpo compo gchnmp compoun| s yl ?e aa | e

unds

unds ounds | 95 ethers

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
installed © © °© ° ° ° o o o o

o: Indicates that the content of hazardous substances or elements in the detection limit
explanation of the following the SJ/T11363-2006 standard. _

x; Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.
6.2+ Notion

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;
The company is not responsible for the any infringement of the third party patents or other rights of

the responsibility.
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