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SN74HC/HCT161 (LX)
Presettable Synchronous 4-bit Binary
Counter; Asynchronous Reset

Product  Specification

Specification Revision History:

Version Date Description
2021-12-A2 2021-12 Modify Ordering Information
2022-01-A3 2022-01 Modify ambient temperature to -40°C~+125°C .
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1. General Description

The SN74HC/HCT161 is a synchronous presettable binary counter with an internal look-head 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:

fax=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 SN74HC161: CMOS level
For SN74HCT161: 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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Ordering Information:
Tube packing specifications:
. . Boxed
Part number Pat;lo?r%mg Msglééng Lﬁft tube Egﬁg Notes
q y quantity q y
Dimensions of
lastic enclosure:
25 40 1000 |P
SN74HC161N DIP16 SN74HC161N
% PCS/tube | tube/box | PCS/box | 19-0mm>6.4mm
(LX) Pin spacing:
2.54mm
Dimensions of
lastic enclosure:
25 40 1000 | P
SN74HCT161N DIP16 SN74HCT161N
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 guantity
Dimensions of plastic
SN74HC161DR | SOP16 | SN74HC161 4000 e WP L
(LX) PCS/reel PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of plastic
4000 8000 enclosure:
SN74HCT161DR SOP16 SN74HCT161
(LX) PCS/reel PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of plastic
5000 10000 enclosure:
SN74HC161PWR | TSSOP16 SN74HC161
(LX) PCS/reel PCS/box | 5.0mm>4.4mm
Pin spacing:0.65mm
Dimensions of plastic
SN74HCT161PWR| TSSOP16 | SN74HCT161 | 5000 10000 1 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
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Figure 3. Functional diagram

Address:808, west Building, Feiyada Building, No. 163, Zhenhua Road, Huahang Community, Huagiang North Street,

Futian District, Shenzhen
http://www.lingxingic.com

P.C: 518000

g4 H2A I
VER: 2021-11-A3



a YIRS TR AR

v Shenzhen Lingxing Microelectronics Technology Co., Ltd.
X Bl %55 SN74HC/HCT161-LX-A016
ceT— >
EEP‘D\—_D( €7 ®| gll —
el T [ % [ % [ % %
G| T | G| T L
. ’C’ F!in.’: — ":’ F!inﬁ — ":’ F\’ipa — ’o F!D?:#
>
Figure 4. Logic diagram
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2.2+ Pin Configurations

R [1 | 16] Ve
cr [2 ] 18] TC
oo [3] 4] @0
o1 [a] 13] o
oz [5 | 1Z] az
pa [6 | 1] s
cer [T ] 10] ceT
GHND [E ] [ ] FE
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 Qo0 flip-flop output
15 TC terminal count output
16 Vee supply voltage
2.4 Function Table
. Input Output
Operating mode — —
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 ) h h h X count [2]
H X
hold (do nothing) ! X h X Gn [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;
g=Ilower case letters indicate the state of the referenced output one set-up time prior to the
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LOW-to-HIGH CP transition.

[2] The TC output is HIGH when CET is HIGH and the counter is at terminal count (HHHH).

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 Vv
input clamping

current IIK V,<-0.5V orV,>Vcc+0.5V - +20 mA
output clamping
current lok Vo<-0.5V or Vo > Vcct0.5V - 0 mA
output current lo -0.5V < Vo <Vcct+0.5V - 25 mA
supply current lcc - - +50 mA
ground current lenp - -50 - mA
storage .
temperature Teig ) 65 +150 C
total power

dissipation Prot ) ) 500 mw

Soldering DIP 245 .

temperature T 10s SOP 250 c

Note:

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

3.2+ Recommended Operating Conditions

Parameter \ Symbol Conditions \ Min. \ Typ. \ Max. | Unit
SN74HC161
supply voltage Vece - 2.0 5.0 6.0 \Y
input voltage \/ - 0 - Vce Vv
output voltage Vo - 0 - Vce Vv
. . Vce=2.0V - - 625 ns/V
Input transition |y, 1y, Vec=4.5V ~ 167 | 139 | nsiv
rise and fall rate
Vcc=6.0V - - 83 ns/\V
ambient .
temperature Tamn i -40 i +105 ) C
SN74HCT161
supply voltage Vee - 45 5.0 5.5 \Y
input voltage \/ - 0 - Vee \Y,
output voltage Vo - 0 - Vee \Y,
input transition _
ambient .
temperature Tam ) -40 ) +105 C
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3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamv=25C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
SN74HC161
level Vce=2.0V 1.5 1.2 - Vv
HIGH-leve Vi Vec=4.5V 315 | 24 | - ;
input voltage
Vce=6.0V 4.2 3.2 - Vv
level Vce=2.0V - 0.8 0.5 Vv
LOW-leve Vi Vec=45V ~ | 21 | 135 | Vv
input voltage
VCCZG.OV - 2.8 1.8 Vv
|o:-20UA; VCCZZ.OV 1.9 2.0 - Vv
lo=-20uA; Vcc=4.5V 4.4 45 - Vv
HIGH-level Y, Vi=VimorVie | 10=-20UA; V=60V | 59 | 60 | - Y,
output voltage OH 1= ViHEEVIL o~ » YeemD- : :
lo=-4.0mA; Vcc=4.5V 3.98 4.32 - Vv
lo=-5.2mA; Vcc=6.0V 5.48 5.81 - V
|o:20UA; VCCZZ.OV - 0 0.1 Vv
10=20UA; Vcc=4.5V - 0 0.1 Vv
LOW-level Vv Vi=VigorV 10=20UA; Vcc=6.0V - 0 | o1 | Vv
output voltage oL 1= ViR VIL o~ Y CC- :
10=4.0mA; Vcc=4.5V - 0.15 0.26 V
10=5.2mA; Vcc=6.0V - 0.16 0.26 Vv
i leak
'”pgarf:mage I Vi=Vcc or GND; Vec=6.0V . - | 01| uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 8.0 UA
nput C : - |35 | - | pF
capacitance
SN74HCT161
HIGH-level _
input voltage V4 Vcc=4.5V to 5.5V 2.0 1.6 - V
LOW-levgy Vi Vec=4.5V 0 5.5V - | 12 | 08 | Vv
input voltage
HIGH-level v Vi=ViorVy; lo=-20uA 4.4 45 - V
output voltage OH Vee=4.5V lo=-4.0mA 398 | 432 | - V
LOW-level v Vi=VigorVy; 10=20uA - 0 0.1 \Y%
output voltage oL Vec=4.5V l0=4.0mA - 015 | 026 | V
input leakage
P rront - I Vi=Vce of GND: Vee=5.5V . - | 41| uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 80 | UA
per input pin; pif‘ MR . 95 342 | uA
dditional V=Vce-2.1V; pin CP - 110 396 uA
suZpI;l/nc?::?ent Alcc other inputs at Vcc pin CEP and Dn - 25 90 UA
or GND; 10=0A, pin CET - 75 270 uA
Vee=4.5V t0 5.5V i P T30 | 108 | A
input
capacitance C i i 3.5 i pF
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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
SN74HC161
HIGH-level Vce=2.0V 15 - - \V
lLH-leve Vi Vec=4.5V 315 | - - V;
input voltage
Vce=6.0V 4.2 - - \
evel Vce=2.0V - - 0.5 \
_LOW-leve Vi Vee=4.5V - - |13 | v
input voltage
Vcc=6.0V - & 1.8 V
|o:-20UA; VCCZZ.OV 1.9 | - Vv
HIGHlevel lo=-20UA; Vcc=4.5V 4.4 - - \Y
-leve _ — . — - B
Output voltage VOH Vi=ViorVi lo= ZOUA, Vcc=6.0V 5.9 V
lo=-4.0mA; Vcc=4.5V | 3.84 - - \Y
lo=-5.2mA; V¢c=6.0V 5.34 - - Vv
10=20UA; Vcc=2.0V - - 0.1 \Y
10=20UA; Vcc=4.5V - - 0.1 \Y
LOW-level V. Vi=ViorV 10=20UA; Vcc=6.0V - o1 | v
|o:4.0mA; Vcc=4.5V - - 0.33 Vv
|o:5.2mA; Vce=6.0V - - 0.33 Vv
input leakage _ . -
current I V=Vcc or GND; Vcc=6.0V - - H.0 | uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 80 uA
SN74HCT161
HIGH-level _
input voltage Vin Vcc=4.5V to 5.5V 2.0 - - Vv
LOW-level .
input voltage Vi Vcc=4.5V to 5.5V - - 0.8 Vv
HIGH-level Y V)=V or Vi lo=-20uA 4.4 - - \Y
output voltage N V=45V lo=-4.0mA 3.84 - - Vv
LOW-level v Vi=VyorVy; lo=20uA - - 0.1 \V
output voltage oL Vcc=4.5V lo=4.0mA - - 0.33 Y,
'”pgflr're:r‘ftage I Vi=Vee of GND; V=55V i ~ | 40| uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 80 UA
per input pin; pin MR - - | 4215 | uA
dditional Vi=Vce-2.1V; pin CP - - 495 | UuA
sugpl;tlc%??ent Alcc other inputs at Vcc pin CEP and Dn - - 1125 | uA
or GND; 10=0A; pin CET - - | 3375| uA
Vce=4.5V to 5.5V pin PE _ _ 135 UA
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3.3.3 . DC Characteristics 3
(Tamb=-40C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
SN74HC161
HIGH-level Vce=2.0V 15 - - \V
lLH-leve Vi Vec=4.5V 315 | - - V;
input voltage
Vcc=6.0V 4.2 - - Vv
LOW-level Vcc=2.0V - - 0.5 Vv
LOVV-ieve Vi Vee=4.5V - - 13| Vv
input voltage
Vcc=6.0V - & 1.8 V
|o:-20UA; VCCZZ.OV 1.9 | - Vv
HIGH-level lo=-20uA; Vcc=4.5V 4.4 - - \Y
-leve _ — N/ - -
Output voltage VOH Vi=ViorVi lo= ZOUA, Vcc=6.0V 5.9 V
lo=-4.0mA; Vcc=4.5V 3.7 - - Vv
|o:-5.2mA; Vee=6.0V 5.2 - - Vv
10=20UA; Vcc=2.0V - - 0.1 \Y
10=20UA; Vcc=4.5V - - 0.1 Vv
LOW-level Vv Vi=VigorV 10=20UA; Vcc=6.0V - YR
output voltage oL P VIR o~ - cC™ :
lo=4.0mA; Vcc=4.5V - - 0.4 Vv
|o:5.2mA; Vce=6.0V - - 0.4 Vv
input leakage _ . -
current I V/i=Vcc or GND; Vcc=6.0V - - +.0 uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 160 uA
SN74HCT161
HIGH-level _
input voltage V4 Vcc=4.5V to 5.5V 2.0 - - Vv
LOW-level .
input voltage Vi Vcc=4.5V to 5.5V - - 0.8 Vv
HIGH-level Y V)=V or Vi lo=-20uA 4.4 - - \Y
output voltage og Vcc=4.5V lo=-4.0mA 3.7 - - \Y;
LOW-level v Vi=VyorVy; lo=20uA - - 0.1 \V
output voltage ot Vec=4.5V lo=4.0mA - - 0.4 \Y;
nput lezkage |y, Vi=Vcc of GND; Vec=5.5V - | - | 40| uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 160 UA
per input pin; pin MR - " | 4655 ] uA
dditioal Vi=Vce-2.1V; pin CP - - 539 | UuA
sugpl;tlc%??ent Alcc other inputs at Vcc pin CEP and Dn - - 1225 | uA
or GND; 10=0A; pin CET - - | 3675| uA
Vce=4.5V to 5.5V pin PE _ _ 147 UA
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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
SN74HC161
Vce=2.0V - 61 190 ns
CP to Qn; Vce=4.5V - 22 38 ns
see Figure 8 Vcc=5.0V; C .=15pF - 19 - ns
Vcc=6.0V - 18 32 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 37 ns
Vce=2.0V - 33 150 ns
CET to TC; Vcc=4.5V - 12 30 ns
see Figure 9 Vce=5.0V; C =15pF - 10 - ns
Vcc=6.0V - 10 26 ns
Vce=2.0V - 63 210 ns
MR to Qn; Vcc=4.5V = 23 42 ns
. see Figure 10 Vce=5.0V; C =15pF - 20 - ns
H'rgoh LLOW Veo=6.0V ~ 18 | 36 | ns
ey PHL ) Vec=2.0V - | 63 | 220 | ns
MR to TC: Vce=4.5V - 23 44 ns
see Figure 10 Vcc=5.0V; C.=15pF - 20 - ns
Vcc=6.0V - 18 37 ns
) Vce=2.0V - 19 75 ns
transition time i *9 lF:'ig‘l’J:ee g g Vec=4.5V - 7 15 | ns
g Vcc=6.0V - 6 13 ns
CP HIGH o Vce=2.0V 80 22 - ns
LOW:; see Figure 8 Vee=4.5V 16 8 - ns
pulse width fu Vcc=6.0V 14 6 - ns
_ Vce=2.0V 80 19 - ns
MR LOW; Voe=4.5V 16 | 7 - ns
see Figure 10 Vec=6.0V " 5 - I~
_ Vcee=2.0V 100 19 - ns
recovery time trec MR to CP; Vee=4.5V 20 7 - ns
see Figure 10 Vec=6.0V 17 5 - I~
Onto P Vee=2.0V 80 | 25 - ns
see Figure 11 Vee=4.5V 16 9 - ns
Vcc=6.0V 14 7 - ns
_ Vce=2.0V 100 30 - ns
set-up time to PE to CP; Vee=4.5V 20 | 11 - ns
see Figure 11 Vec=6.0V 17 9 - -
Vce=2.0V 170 a7 - ns
CEP, CETto CP; Vec=45V 3 | 17 | - | ns
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see Figure 12 Vcc=6.0V 29 14 - ns
Dn, PiE, CEP, Vcee=2.0V 0 -14 - ns
hold time th CET to CP; Vcc=4.5V 0 -5 - ns
see Figure 11, 12 Vcc=6.0V 0 -4 - ns
Vce=2.0V 4.6 13 - MHz
maximum . Vce=4.5V 23 40 - MHz
frequency foac | CPiseeFigure8 1= oy cmtspr | - | 44 | - | MHz
Vcc=6.0V 27 48 - MHz
power
dissipation Crp fi=1MHz; V\=GND to Vcc - 33 - pF
capacitance
SN74HCT161
CP to Qn; Vce=4.5V - 25 43 ns
see Figure 8 Vcc=5.0V; C .=15pF - 20 - ns
propagation ¢ CPto TC; Vcec=4.5V 3 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
] MR to On: Vcc=4.5V - 29 46 ns
H'rgoh ;0 a'-tg‘r’]" t see Figur(g 10 | Voc=5.0V;Ci=15pF | - | 25 | - ns
ey PHL MR t0 TC. Voo=45V ~ 30 | 51 | ns
see Figure 10 Vcc=5.0V; CL=15pF - 26 - ns
transition time t; Vcc=4.5V; see Figure 8, 9 - 7 15 ns
. CP HIGH or LOW; Vcc=4.5V; see Figure 8 16 7 - ns
pulse width tw = -
MR LOW; Vcc=4.5V; see Figure 10 20 10 - ns
recovery time trec MR to CP; Vcc=4.5V; see Figure 10 20 6 - ns
Dn to CP; Vcc=4.5V; see Figure 11 18 8 - ns
set-up time tsu PE to CP; Vce=4.5V; see Figure 11 30 17 - ns
CEP, CET to CP; Vcc=4.5V;see Figure 12 40 17 - ns
; Dn, PE, CEP, CET to CP;
hold time t Vcc=4.5V; see Figure 11 0 ! ) "
maximum £ CP: see Figure 8 Vcc=4.5V 23 41 - MHz
frequency ® ’ Vcc=5.0V; CL.=15pF - 45 - MHz
power
dissipation Crp fi=1MHz; V\=GND to V¢c-1.5V - 35 - pF
capacitance
Note:
[1] tpa is the same as tpi 1 and tpHL.
[2] t: is the same as trhL and triw.
[3] Cep is used to determine the dynamic power dissipation (Pp in uw).
PD:CPDWCCZXfPN +Z(C|_><Vcc2><fo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
Cr=output load capacitance in pF;
Vce=supply voltage in V;
Address:808, West Building, Feiyada Building, No. 163, Zhenhua Road, Huahang Community, Huagiang North Street, Fl121 H21 ™
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N=number of inputs switching;
Y (CLxV cc?>f 5)=sum of outputs.
3.35+ AC Characteristics 2
(Tamp=-40°C to +85°C, GND=0V; t,=t;=6ns; C_=50pF, unless otherwise specified.)

Parameter \ Symbol Conditions \ Min. \ Typ. \ Max. \ Unit
SN74HC161
CPt Q Vcc=2.0V - - 240 ns
o Qn; — - -
see Figure 8 Vee=4.5V 48 ns
Vce=6.0V - - 41 ns
" CPto TC Vec=2.0V - - 270 ns
propagation 0TC; _ _ g
delay the see Figure 8 Vec=4.5V >4 ns
Vcc=6.0V - = 46 ns
CET to TC: Vcec=2.0V - - 190 ns
.tO ! Vcc=4.5V - - 38 ns
see Figure 9
Vce=6.0V - - 33 ns
_ Vce=2.0V - - 265 ns
MR to Qn; Vec=4.5V - - 53 ns
High to LOW see Figure 10 Voc=6.0V i i A5 ns
propagation touL —
delay I\/TR 0 TC: Vcc=2.0V - - 275 ns
- 0 " Vee=4.5V - _ 55 ns
see rigure Vee=6.0V - - 47 | ns
Fi 8 and Vcc=2.0V - - 95 ns
transition time te See rigure o an Vcc=4.5V - - 19 ns
Figure 9
Vce=6.0V - - 16 ns
ey Vce=2.0V 100 - - ns
or — - -
LOW; see Figure 8 Vee=4.5V 20 ns
ulse width t Vee=6.0v 17 - - ns
P w A Vee=2.0V 100 | - - ns
M F;_ '—OVV1¢0 Vec=4.5V 20 - - ns
seerigure Vee=6.0V 17 - - ns
_ Vce=2.0V 125 - - ns
recovery time trec MR to CP; Vcc=4.5V 25 - - ns
see Figure 10 —
Vcc=6.0V 21 - - ns
DN to CP Vce=2.0V 100 - - ns
nto CP; _
see Figure 11 Vee=4.5V 20 ' - ns
Vcec=6.0V 17 - - ns
_ Vce=2.0V 125 - - ns
set-up time t, PEF_tO Cpil Vce=4.5V 25 - - ns
see Figure Vce=6.0V 21 - - ns
CEP. CET to CP Vce=2.0V 215 - - ns
, 0 ; — _ -
see Figure 12 Vee=4.5V 43 ns
Vcec=6.0V 37 - - ns
Dn, PE, CEP, VCC:Z.OV 0 - - ns
hold time th CET to CP; Vcc=4.5V 0 - - ns
see Figure 11, 12 Vce=6.0V 0 - - ns
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maximum . Vcc=2.0V 3.6 - - MHz
f CP; see Figure 8
frequency max g Vcc=4.5V 18 - - MHz
| Vcc=6.0V | 21 | - | - [ MHz
SN74HCT161
CP to Qn; _
see Figure 8 Vee=4.5V i i 54 ns
propagation CPto TC; _ i i
delay b see Figure 8 Vee=4.5V 60 ns
CET to TC; _
see Figure 9 Vce=4.5V - - 44 ns
. MR to Qn; Vee=4.5V - - 58 ns
High to LOW see Figure 10 cem
propagation tonL =
delay MR to TC; Vee=4.5V - - 63 | ns
see Figure 10
transition time ty Vcc=4.5V; see Figure 8, 9 - - 19 ns
lse width ‘ CP HIGH or LOW; Vcc=4.5V; see Figure 8 20 - - ns
ulse wi —
P " MR LOW:; Vec=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 23 - - ns
set-up time s, PE to CP; Vcc=4.5V; see Figure 11 38 - - ns
CEP, CET to CP; Vcc=4.5V;see Figure 12 50 - - ns
hold time ¢ Dn, PE, CEP, CET to CP; 0 3 ) ns
" Vcc=4.5V; see Figure 11
?r‘ga‘&?#g; oo CP: see Figure 8 Vec=4.5V 18 - - | MHz
Note:
[1] tpa is the same as tpiH and tpwL.
[2] t: is the same as trhL and tri.
3.36 + 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
SN74HC161
CP10Q Vce=2.0V - - 248 ns
o Qn; - - -
see Figure 8 Vec=4.5V S7 ns
Vce=6.0V - - 48 ns
Vcc=2.0V - - 325 ns
propagation ¢ CPto TC; VCC_ 45V - - 65 NS
delay d see Figure 8 e
Vcec=6.0V - - 55 ns
CET to TC; Vec=2.0V i - | 225 | S
see Figure 9 Vec=4.5V . ' 45 ns
Vce=6.0V - - 38 ns
_ Vcee=2.0V - - 315 ns
_ 'V'F;_to in;o Vcc=4.5V - - | 63 | ns
ngh tO LOW see Igure VCCZG.OV - _ 54 ns
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propagation _ Vce=2.0V - - 330 ns
delay trHL MR _tO TC, Vee=4.5V _ _ 66 ns
see Figure 10 Voc=6.0V § : 56 ns
i Vee=2.0V - - 110 ns
transition time te see Fl_gure 8 and Vcc=4.5V - - 22 ns
Figure 9 —
Vce=6.0V - - 19 ns
CP HIGH Vce=2.0V 120 - - ns
or - - -
LOW; see Figure 8 Vee=4.5V 24 ns
. Vcc=6.0V 20 - - ns
pulse width tw Veo=2.0V 120 - - "~
MRF LOV\g-,O Vcc:4,5V 24 = = ns
see rigure Vcc=6.0V 20 3 : ns
_ Vce=2.0V 150 - - ns
recovery time trec gﬁzito rcépl;o Vee=4.5V 30 - - ns
see Figu Vcc=6.0V 26 | - - ns
D to CP Vce=2.0V 120 - - ns
nto CP; - . -
see Figure 11 Vee=4.5V 24 hs
Vce=6.0V 20 - - ns
_ Vce=2.0V 150 - - ns
set-up time ts, PEF_tO Cpil Vec=4.5V 30 . - ns
see Figure Voc=6.0V 26 - - ns
CEP. CET to CP Vcc=2.0V 255 - - ns
) 0 CF; N - -
see Figure 12 Veez4.5V 51 ns
Vcc=6.0V 43 - - ns
Dn, PiE, CEP, VCC:2.0V 0 - - ns
hold time th CET to CP; Vce=4.5V 0 - - ns
see Figure 11, 12 Vcc=6.0V 0 - - ns
. Vce=2.0V 3.0 - - MHz
maximum ) . - i -
frequency finax CP; see Figure 8 Vcc:4.5V 15 MHz
Vce=6.0V 18 - - MHz
SN74HCT161
CP to Qn; _
see Figure 8 Vee=4.5V i i 65 ns
propagation CPto TC; _ ) )
delay the see Figure 8 Vec=4.5V 72 ns
CET to TC; _
see Figure 9 Vee=4.5V ) ) 53 ns
. MR to Qn; Vce=4.5V - - 69 ns
High to LOW see Figure 10 e
propagation torL -
delay MR 10 TC; Vee=4.5V - - 77 | ns
see Figure 10
transition time t; Vcc=4.5V; see Figure 8, 9 - - 22 ns
. 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
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Dn to CP; Vcc=4.5V; see Figure 11 27 - - ns
set-up time teu PE to CP; Vcc=4.5V; see Figure 11 45 - - ns
CEP, CET to CP; Vcc=4.5V;see Figure 12 60 - - ns
hold time th Dn, PE, CEP, CET to CP; 0 - - ns
Vcc=4.5V; see Figure 11
maximum _ . _
frequency frnax CP; see Figure 8 Vce=4.5V 15 - - MHz
Note:
[1] tpa is the same as tpiH and tpHL.
[2] t: is the same as trhL and tr.
4. Testing Circuit
4.1+ AC Testing Circuit
y - twy
REETET /
negative \
pulze Vi Vi
- 10 %
-~ t - ty -
LY ] tl' r_ tf B
siliu:e 0%
Im|:u..|ls»e VM Vi
oy 1% K
- ty -
Voo Voo
Vi Vo R S J
E - DUT — J_ 1" —open
I T

)

)

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
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4.2 . AC Testing Waveforms

Wierax

Vi
CP input

GMND J

10 % 10%

= TLH

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

Vi
CETinput Wy
GND
—ip — tpp —

— |-|—1_-n.|_ —-|

LH —=|
A
GH 00 % 00 %
TC output Vg
Vo 10 % 10 %
—_| 4—1.'|'_|-. 1.'|'|-._—|l- -

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

Vi —\
MR input Vi

GMND \
—| lme |-—
tw |
v
CP input Wi
GMND
— tPHL
Vi
Qn, TC output Wi {
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

Address:808, West Building, Feiyada Building, No. 163, Zhenhua Road, Huahang Community, Huagiang North Street, F1TT1T 21 ™
Futian District, Shenzhen .
P.C. 518000 VER: 2021-11-A3

http://www.lingxingic.com



a YIRS TR AR

v Shenzhen Lingxing Microelectronics Technology Co., Ltd.
RRX: Bl 485 SN74HC/HCT161-LX-A016

Al
ﬁinput

GMND

Al
CPinput

GMND

V)

Dn input

GMND

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

i
CEF, CET v
input M
W
CPinput *"Ju
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 g 0
V| VM VM
SN74HC161 GND to Vcc 0.5%Vcc 0.5%Vcc
SN74HCT161 GND to 3V 1.3V 1.3V
44 Test Data
Input Load S1 position
Type
V, tr, tr CL RL tpHL, trLn
SN74HC161 Vee 6ns 15pF, 50pF 1kQ open
SN74HCT161 3V 6ns 15pF, 50pF 1kQ open
Ad_dI’GS‘SZf_BOS, West Building, Feiyada Building, No. 163, Zhenhua Road, Huahang Community, Huagiang North Street, F18T1T H21 ™
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5. Package Information

51+ DIP16

D

iy

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 0D.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

& 2. 540 (B5C) 0. 100 (BSC)

L 4. 000 3. 600 D.118 0. 142

E2 8. 400 9. 000 0.331 0. 354
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Mex Bl %55 SN74HC/HCT161-LX-A016
52+ SOP16
[
|
|
| ¢ i i ]
bl _[
Svmbol Dimensions In Millimeters Dimensions In Inches

i Min Max Min Max
A 1,350 1750 0. 053 0. 063
Al 0. 100 0. 230 0. 004 0.010
A2 1350 1.950 0. 053 0. 061
b 0. 330 0.510 0.013 0.020
c 0.170 0. 2350 0.007 0.010
D 9_800 10,200 0. 386 0.402
E 3. 800 4 000 0. 130 0. 157
E1 2. 800 6. 200 0.228 0. 244
2 1. 270 (BSC) 0. 050 (BSC)
L 0. 400 1.270 0.016 0. 050
|_-| Dl: B:- Dl: B:-
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53+ TSSOP16

D

J ( \ E‘ o MILLIMETER

~ i MIN NOM | MAX

imiminh Y LA e

I \A =/ LB ]ﬁ Al [oos [ _ | oas

= L1 A2 | 090 | 100 | 105

A3 | 039 | 0.44 | 049

e e b 020 | _ | o028

H H H H H H H H oL bl | 019 | 022 [ 025

v c 013 | _ | o017

" ,"' g gl o cl 0.2 | 0.13 | 0.14

' BASE METAL [}/ 152 D 490 | 5.00 | 510

= = 7 E 620 | 6.40 | 6.60

i - %) WITH PLATING El 430 | 440 | 4.50
SECTION B-B e 0.65BSC

$ L 045 | 060 [ 075
L1 1.00BSC

-

ﬁHHhﬂl-HHﬁ— .

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

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro .
Lead . Butylbe o B
q |y and um ent Polybro | minate | Dibutyl | 1 Di-2-et | pjisobu
P an and e hthala | "2Y hylhex

art name mercur cadmi chromiu | minated | d p phthala I tyl

lead |y um m biphenyl | biphen | t€ te hthata | Phthala

ﬁ?}?spo compo comp | compoun| s yl ?e te

unds
oullls ds 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
insta”ed ) o o o) o o 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.

Address:808, West Building, Feiyada Building, No. 163, Zhenhua Road, Huahang Community, Huagiang North Street, 211 H21 ™
Futian District, Shenzhen .
P P.C: 518000 VER: 2021-11-A3

http://www.lingxingic.com



