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SN74HC/HCT193
Presettable Synchronous 4-bit Binary
up/down Counter; Asynchronous Reset

Product  Specification

Specification Revision History:

Version Date Description
2021-12-A2 2021-12 Modify Ordering Information
Modify ambient temperature to -40°C~+105°C and add electrical
2022-01-A3 2022-01 o ] )
characteristics of -40°C~+105C
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1. General Description

The SN74HC/HCT193 is a 4-bit synchronous binary up/down counter. Separate up/down clocks, CPU
and CPD respectively, simplify operation. The outputs change state synchronously with the LOW-to-
HIGH transition of either clock input. If the CPU clock is pulsed while CPD is held HIGH, the device will
count up. If the CPD clock is pulsed while CPU is held HIGH, the device will count down.

Only one clock input can be held HIGH at any time to guarantee predictable behavior. The device can be
cleared at any time by the asynchronous master reset input (MR); it may also be loaded in parallel by

activating the asynchronous parallel load input (PiL).The terminal count up (TéU) and terminal count
down (T6D) outputs are normally HIGH. When the circuit has reached the maximum count state of 15,
the next HIGH-to-LOW transition of CPU will cause TCU to go LOW. TCU will stay LOW until CPU

goes HIGH again, duplicating the count up clock. Likewise, the TCD output will go LOW when the
circuit is in the zero state and the CPD goes LOW. The terminal count outputs can be used as the clock
input signals to the next higher order circuit in a multistage counter, since they duplicate the clock
waveforms. Multistage counters will not be fully synchronous, since there is a slight delay time difference
added for each stage that is added. The counter may be preset by the asynchronous parallel load capability
of the circuit. Information present on the parallel data inputs (DO to D3) is loaded into the counter and
appears on the outputs (QO0 to Q3) regardless of the conditions of the clock inputs when the parallel load

(PiL) input is LOW. A HIGH level on the master reset (MR) input will disable the parallel load gates,
override both clock inputs and set all outputs (QO0 to Q3) LOW. If one of the clock inputs is LOW during
and after a reset or load operation, the next LOW-to-HIGH transition of that clock will be interpreted as a
legitimate signal and will be counted. 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 SN74HC193: CMOS level
For SN74HCT193: TTL level
Synchronous reversible 4-bit binary counting
Asynchronous parallel load
Asynchronous reset
Expandable without external logic
Specified from -40°C to +105°C
Packaging information: DIP16/SOP16/TSSOP16
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Ordering Information:
Tube packing specifications:
. . Boxed
Part number Pa(f:kaglng Marlg;ng Lﬁft tube Egﬁg Notes
orm co q y quantity q y
Dimensions of
lastic enclosure:
25 40 1000 | P
SN74HC193N DIP16 SN74HC193N pCS/ube | tube/box | PCS/box 170"0mm_>‘6'f1mm
Pin spacing:
2.54mm
Dimensions of
lastic enclosure:
25 40 1000 | P
N74HCT193N DIP1 N74HCT193N
S CT193 6 S CT193 PCS/tube | tube/box | PCS/box 19.0mm.><6.f1mm
Pin spacing:
2.54mm
Reel packing specifications:
e R I el
number 9 y q y
Dimensions of
2500 8000 plastic enclosure:
N74HC193DR P16 SN74HC193
S c193 S0 PCS/reel PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
2500 8000 plastic enclosure:
SN74HCT193DR SOP16 SN74HCT193
PCS/reel PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
5000 10000 plastic enclosure:
3
SN74HC193PW TSSOP16 SN74HC19 pCS/reel PCS/hox | 5.ommsd 4mm
Pin spacing:0.65mm
Dimensions of
5000 10000 plastic enclosure:
N74HCT193PW| TSSOP16 SN74HCT193
S CT193 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

11 15 1 10 9
CPU 5 12 jo— TCU
CPD 4 13— TCD
14 3 2 ] i
MR Q0 Q1 Q2 Q3
Figure 1. Logic symbol
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Figure 2. IEC logic symbol
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Figure 3. Functional diagram
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CPU <D

CPD —D

2.2+ Pin Configurations

Qi Q2 Q3

Figure 4. Logic diagram

o1 [1] [16] Vec
at [2] [15] DO
ao [3] [14] MR
cPD [4 ] 13] TCD
cPu [5] [12] TCU
oz [&] [11] PL
a3 [7] [10] D2
GND [ ] 5] D3
2.3+ Pin Description
Pin No. Pin Name Description
1 D1 data input 1
2 Q1 flip-flop output 1
3 Qo0 flip-flop output 0
4 CPD count down clock input
5 CPU count up clock input
6 Q2 flip-flop output 2
7 Q3 flip-flop output 3
8 GND ground (OV)
9 D3 data input 3
10 D2 data input 2
11 PL asynchronous parallel load input (active LOW)
12 TCU terminal count up (carry) output (active LOW)
13 TCD terminal count down (borrow) output (active LOW)
14 MR asynchronous master reset input (active HIGH)
15 DO data input O
6 Vee supply voltage

Note: CPD, CPU is LOW-to-HIGH, edge triggered.
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2.4 Function Table
Operating Input Output

mode MR | pL|CPU|CPD|DO|D1|D2|D3|Q0|Q1|Q2|Q3|TCcu| TCD

Reset H X X L X X X X L L L L H L

(clear) H X X H X X X X L L L L H H

L L X L L L L L L L L L H L
Parallel L L X H L LiL|L|L|L]|L]|L H H
load L L L X H H | H HI  H|H|H]|H L H
L L H X H H | H HI  H|H|H]|H H H
Count up L H 1 H X | X | X | X count up H H
Countdown | L H H 1 X X X X count down H H
Note:
[1] H=HIGH voltage level; L=LOW voltage level; X=don’t care; 1=LOW-to-HIGH transition.
[2] TCU=CPU at terminal count up (HHHH).
[3] TCD=CPD at terminal count down (LLLL).
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 Ik Vi <-0.5V or V> Vcct+0.5V - 420 mA
output clamping
current lok Vo< -0.5V or Vo > Vcc+0.5V - 0 mA
output current lo Vo=-0.5V to (Vcct0.5V) - 25 mA
supply current Icc - - 50 mA
ground current lenp - - -50 mA
storage

temperature Tsig ) 65 +150 C

total power

dissipation Prot ) ) 500 mw

Soldering DIP 245 C

temperature T 10s SOP 250 T

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.
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3.2+ Recommended Operating Conditions
Parameter | Symbol Conditions | Min. | Typ. | Max. | Unit
SN74HC193
supply voltage Vce - 2.0 5.0 6.0 Vv
input voltage \ - 0 - Vee Vv
output voltage Vo - 0 - Vee Vv
. . Vcc=2.0V - - 625 | ns/V
Input transition )y, \y . Vec=4 5V ~ [ 167 | 139 | nsiv
rise and fall rate
Vce=6.0V - - 83 ns/\V
ambient o
temperature Tamb - -40 - +105 C
SN74HCT193
supply voltage Vce - 45 5.0 5.5 Vv
input voltage \/ - 0 - Vce Vv
output voltage Vo - 0 - Vee Vv
input transition _
ambient o
temperature Tamn i .40 i *105 | T

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

Parameter Symbol Conditions | Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC193
level Vce=2.0V 1.5 1.2 - Vv
HIGH-leve Vi Vec=4.5V 315 | 24 | - V;
input voltage
Vcc=6.0V 4.2 3.2 - Vv
LOW-| | VCCZZ.OV - 0.8 0.5 Vv
LOW-leve Vi Vec=45V - 21 | 135 | Vv
input voltage
Vcc=6.0V - 2.8 1.8 \Y/
l0=-20uA; Vcc=2.0V 1.9 2.0 - \Y/
HIGH-level lo=-20UA; Vcc=4.5V 4.4 45 - Vv
-leve _ _ . — _
output Voltage VOH Vi=ViorV, lo= ZOUA, Vcec=6.0V 5.9 6.0 V
lo=-4mA; Vcc=4.5V 3.98 4.32 - Vv
lo0=-5.2mA; Vcc=6.0V 5.48 5.81 - Vv
|o=20UA; Vcc=2.0V - 0 0.1 V
L OW-level 10=20UA; Vcc=4.5V - 0 0.1 Vv
-leve _ — - —
output voltage Vo|_ V| = V|H or V||_ |o—20UA, Vcc—G.OV - 0 0.1 V
lo=4mA; Vcc=4.5V - 0.15 0.26 Vv
10=5.2mA; Vcc=6.0V - 0.16 | 0.26 \Y/
input leakage Vi=Vcc or GND;
current h Vce=6.0V ) ) 011 uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 8.0 UA
input
capacitance C i i 35 i PF
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SN74HCT193
HIGH-level

inpg’t Voﬁ‘;g e | Vi Vce=4.5V t0 5.5V 20 | 16 | - Vv
ikﬁ\t’\\’/‘g‘ft‘ge Vi Vee=45V t0 5.5V - |12 |08 | Vv
HIGH-level v Vi=Vigor Vi lo=-20uA 44 | 45 - v
output voltage OH Vcc=4.5V lo=-4mA 3.98 | 4.32 - \Y
LOW-level Vv Vi=ViorVy; lo=20uA - 0 0.1 \Y/
output voltage oL Vce=4.5V lo=4mA - 015 | 026 | V

input leakage V=Vcc or GND;
current h Vcc=5.5V i p #.1 | uA
supply current lcc V|=Vcc or GND; 16=0A; Vcc=5.5V - - 8.0 uA
per input pin; pin Dn - 35 126 UA
additional Al Oﬂ:gfl\r:caéalt\c pins CPU, CPD - | 140 | 504 | uA
supply current ce or GNIIZ))' Io:OAC'C pin PL ¢ 65 | 234 | UuA
V=45V 10 5.5V; pin MR - | 105 | 378 | uA

input i i i

capacitance C % pF

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
SN74HC193
level Vce=2.0V 1.5 - - Vv
HIGH:-leve Vig Vec=45V 315 | - - Y,
input voltage
Vcc=6.0V 4.2 - - Vv
level Vcc=2.0V - - 0.5 Vv
LOW-leve Vi V=45V - (135 | Vv
input voltage
Vce=6.0V - - 1.8 V
lo=-20UA; Vcc=2.0V 1.9 - - Vv
lo=-20uA; Vcc=4.5V 4.4 - - Vv
HIGH-level V Vi=ViorV lo=-20UA; Vcc=6.0V | 5.9 - - Y,
output voltage OH 1= ViR PEVIL o~ » Yeem. :
lo=-4mA; Vcc=4.5V 3.84 - - Vv
lo=-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 _ _ N = - -
output Voltage Vo|_ Vi=ViorV, |o—20UA, Vce=6.0V 0.1 V
|o:4mA; Vcc=4.5V - - 0.33 Vv
10=5.2mA; Vcc=6.0V - - 0.33 Vv
input leakage Vi=Vcc or GND; i i
current h Vce=6.0V H.0 | uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 80 uA
SN74HCT193
HIGH-level _
input voltage ViH Vcc=4.5V to 5.5V 2.0 - - Vv
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|r|1_§J\tA\//olft\; Zle Vi Vee=4.5V 10 5.5V . - | o8| v
HIGH-level Vv Vi=Vior Vi lo=-20uA 4.4 - - V
output voltage OH Vcc=4.5V lo=-4mA 3.84 - - \Y;
LOW-level Vv V)=V or Vi l0=20uA - - 0.1 \4
output voltage oL Vce=4.5V lo=4mA - - 033 | V

input leakage Vi=Vcc or GND; i i
current h Vcc=5.5V HO | uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 80 UA
per input pin; pin Dn - - 1575 | uA
additional Al Otr}glrzl\r{c:ﬁéalt\c pins CPU, CPD - - 630 | UA
supply current ce or GNB' |o:OAC'C pin PL - - | 2925 uA
Vce=4.5V t0 5.5V; pin MR - - 4725 | UuA

3.3.3 v 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
SN74HC193
HIGH-level Vcce=2.0V 15 - - \Y/
[H-leve Vi V=45V 315 | - - v
input voltage
Vcc=6.0V 4.2 - - \Y/
level Vee=2.0V - - 0.5 \Y/
_LOW-leve Vi Vec=4.5V - - 135 | Vv
input voltage
Vce=6.0V - - 1.8 Vv
lo=-20UA; Vcc=2.0V 19 - - \Y/
HIGH level lo=-20uA; Vcc=4.5V 4.4 - - \Y/
-leve L . . — - -
OUtpUt voltage VOH Vi=ViorV lo= ZOUA, Vcc=6.0V 5.9 V
lo=-4mA; Vcc=4.5V 3.7 - - Vv
lo=-5.2mA; Vcc=6.0V 5.2 - - Vv
10=20uUA; Vcc=2.0V - - 0.1 \Y/
L OW-level 10=20uA; Vcc=4.5V - - 0.1 \Y/
-leve _ _ . - - -
output voltage Vo|_ Vi=ViorV, |o—20UA, Vcc=6.0V 0.1 V
lo=4mA; Vcc=4.5V - - 0.4 vV
10=5.2mA; Vcc=6.0V - - 0.4 vV
input leakage Vi=Vcc or GND;
current h Vce=6.0V ) ) .0 | uA
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 160 UA
SN74HCT193
HIGH-level _
input voltage V4 Vce=4.5V to 5.5V 2.0 - - \Y/
LOW-level _
input voltage Vi Vcc=4.5V to 5.5V - - 0.8 \Y/
HIGH-level v Vi=ViorVy; lo=-20uA 44 - - \%
output voltage OH Vcc=4.5V lo=-4mA 3.7 - - \Y
LOW-level v Vi=VigorVy; 10=20uA - - 0.1 V
output voltage oL Vce=4.5V lo=4mA - - 0.4 Vv
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eatesese [ e R
supply current lcc Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 160 UA
per input pin; pin Dn - - 1715 | uA
ccdiional |\ | er mputs atvee —PSCPUCPD | - | - | 66 | wA
supply current or GND: 16=0A. pin PL - - 3185 | UuA
Vce=4.5V t05.5V; pin MR - - 5145 | UuA
3.34 « AC Characteristics 1
(Tamp=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter | Symbol Conditions | Min. | Typ. | Max. | Unit
SN74HC193
_ Vee=2.0V - 63 215 ns
Cpsié%?g%:: é? m Vec=4.5V 23 | 43 | s
Vce=6.0V < 18 37 ns
_ Vee=2.0V - 39 125 ns
CPUto TCU; Vec=4.5V - 14 | 25 | ns
see Figure 7 Vec=6.0V 1 | 2t | ns
_ Vee=2.0V - 39 125 ns
CPD to TCD; Vec=4.5V | 14 | 25 | ns
see Figure 7 Vcc=6.0V - 11 | 21 | ns
_ Vce=2.0V - 69 220 ns
PL to Qn; Vec=4.5V - 25 | 44 | ns
see Figure 8 Vee=6.0V — [ 20 | 37 | ns
. Vee=2.0V - 58 200 ns
propagation g MR Fo Qn; V=45V } 21 0 ns
delay P see Figure 9
Vcc=6.0V - 17 34 ns
_ Vce=2.0V - 69 | 210 | ns
SeDe”Fti%Srg ! Vec=4.5V C [ 25 | 42 | ns
Vcce=6.0V - 20 36 ns
— e Vce=2.0V - 80 290 ns
PL to TCU, PL 1o Vee=45V - |29 [ s8 | ms
TCD; see Figure 11 Vee=6.0V _ 23 49 ns
— Vce=2.0V - 74 285 ns
MRto TCU, MR to Vec=4.5V = | 27 | 57 | ns
TCD; see Figure 11 Vee=6.0V _ 22 48 ns
_ _ Vce=2.0V - 80 290 ns
Dnto TCU_, Dnto TCD; Vee=4.5V - 29 58 ns
see Figure 11 Voc=6.0V - 23 | 49 | ns
HIGH to LOW Vce=2.0V - 19 75 ns
output tTHL see Figure 9 Vcc=4.5V - 7 15 ns
transition time Vce=6.0V - 6 13 ns
LOW to HIGH Vcc=2.0V - 19 75 ns
output trim see Figure 9 Vce=4.5V - 7 15 ns
transition time Vce=6.0V - 6 13 ns
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. CPU, CPD (HIGH or Vcc=2.0V 100 22 - ns
| th t '
pulse wid w LOW); V=45V | 20 | 8 T ns
see Figure 6 Vcc=6.0V 17 - ns
MR (HIGH), Vec=20V [ 200 | 25 | - ns
see Figure 9’ Vcc=4.5V 20 9 - ns
Vce=6.0V 17 7 - ns
_ Vce=2.0V 100 19 N ns
PL é_LOW)é Vec=d5V | 20 | 7 | ns
see rigure Vee=6.0V 17 6 - ns
_ Vee=2.0V 50 8 - ns
PL t0 (I::_PU’ C8PD? Vec=45V 10 3 - ns
recovery time t ik Veo=6.0V S < - ns
Y e R 16 CPU. CPD. Vee20V | 50 | 0 | - | ns
to CPU, CPD; V=45V 0 | 0 - ns
see Figure 9
Vce=6.0V 9 0 - ns
Dnto PL; see Figure 10; Vee=2.0V 80 22 - ns
set-up time tsu note: CPU = CPD = Vce=4.5V 16 8 - ns
HIGH Vcc=6.0V 14 6 - ns
_ Vec=2.0V 0 -14 - ns
D”FFO PLio Vec=4.5V 0 -5 - ns
hold time t ek Vo0V 0 | 4 | - | m
h
CPU to CPD, CPD to Vee=2.0V 80 22 - ns
CPU; Vcc=4.5V 16 8 - ns
see Figure 12 Vce=6.0V ) 6 - ns
. Vee=2.0V 4.0 13.5 - MHz
;‘r‘:a‘:;‘#cr; fux | CPU,CPD;seeFigure 6 | Vcc=4.5V 20 | 41 - | MHz
Vce=6.0V 24 49 - MHz
power
dissipation Crp V=GND to Vcc; Vcc=5V; fi=1IMHz - 24 - pF
capacitance
SN74HCT193
CPU, CPD to Qn; _
see Figure 6 VCC=4.5V - 23 43 ns
CPUto TCY; Vec=4.5V - 15 | 27 | ns
see Figure 7
CPD to TCD; Vec=4.5V - 15 | 27 | ns
see Figure 7
PL toQn; Vee=4.5V - 26 | 46 | ns
see Figure 8
propagation MR to Qn;
t ! = -
delay o see Figure 0 Vee=4.5V 22 | 40 | ns
Dn to Qn; _
see Figure 8 Vce=4.5V - 27 46 ns
PL to TCU, PL 1o V=45V ~ |3t | 55 | ns
TCD; see Figure 11
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MRto TCU, MR o Vee=4.5V - | 29 | 55 | ns
TCD; see Figure 11
Dnto TCU, Dnto Vee=4.5V - 32 58 ns
TCD; see Figure 11
HIGH to LOW
output tTHL see Figure 9; Vcc=4.5V - 7 15 ns
transition time
LOW to HIGH
output trLH see Figure 9; Vcc=4.5V - 7 15 ns
transition time
CPU, CPD (HIGH or
LOW); see Figure 6 25 e ) ns
. MR (HIGH);
pulse width tw Vce=4.5V see Figure 9 20 7 - ns
PL (LOW); 20 | 8 - ns
see Figure 8
PL to CPU, CPD; 10 2 _ ns
recovery time trec Vec=4.5V see Figure 8
MR to CPU, CPD; 10 0 i ns
see Figure 9
; Dnto PL; see Figure 10;
set-up time t ' ' 16 8 - ns
P s note: CPU = CPD = HIGH:; Vee=4.5V
Dn to PL; 0 6 _ ns
hold time th Vee=4.5V sec'Rigure 19
CPU to CPD, CPD to 16 7 i ns
CPU; see Figure 12
maximum . ; . -
frequency Frnax CPU, CPD; see Figure 6; Vcc=4.5V 20 43 - MHz
power
dissipation Crp per monostable; Vi=GND to Vcc-1.5V - 26 - pF
capacitance
Note:
[1] tpa is the same as tpiH and tpwL.
[2] Cep is used to determine the dynamic power dissipation (Pp in uw).
Pp=Cpp>V cc?>f XN +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;
N=number of inputs switching;
Y (CLXV cc?>F )=sum of outputs.
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3.35 . AC 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
SN74HC193
Vcee=2.0V - - 270 ns
CPU, CPD to Qn; Veo=4 5V - - 54 ns
see Figure 6 ce
Vce=6.0V - - 46 ns
_ Vee=2.0V - - 155 ns
CPUto TCU; Vec=4.5V - - 31 ns
see Figure 7 Vo=6.0V ) B 26 ns
_ Vce=2.0V - = 155 ns
CPD to TCD; Vee=4.5V - - 31 ns
see Figure 7 Vec=6.0V - i 26 ns
_ Vee=2.0V - - 275 ns
PLFt_o Qn;8 Vcc=4.5V - - 55 ns
see Figure Vcc=6.0V - a7 | ns
" MR to Q Vcc=2.0V - - 250 ns
propagation 0 Qn; - - -
delay b see Figure 9 Vec=4.5V S0 ns
Vce=6.0V - - 43 ns
D ) Vce=2.0V - - 265 ns
nto Qn; Vec=4.5V - ~ 53 | ns
see Figure 8
Vce=6.0V - - 45 ns
_ _ — Vce=2.0V - - 365 ns
Pli to TCU, PL to Voc=4.5V - - 73 ns
TCD; see Figure 11 Vee=6.0V - - 62 ns
— Vce=2.0V - - 355 ns
MR to TCU, MR to Voc=4.5V - - 71 s
TCD; see Figure 11 Vee=6.0V - - 60 ns
_ _ Vce=2.0V - - 365 ns
Dnto TCU,Dnto TCD; Vee=4.5V - - 73 ns
see Figure 11 Voc=6.0V } B} 62 ns
HIGH to LOW Vce=2.0V - - 95 ns
output tTHL see Figure 9 Vcc=4.5V - - 19 ns
transition time Vce=6.0V - - 16 ns
LOW to HIGH Vce=2.0V - - 95 ns
output trin see Figure 9 Vcc=4.5V - - 19 ns
transition time Vee=6.0V - - 16 ns
CPU, CPD (HIGH or Vee=2.0V 125 - - ns
LOW); Vce=4.5V 25 - - ns
see Figure 6 Vee=6.0V 21 - - ns
. Vee=2.0V 125 - - ns
pulse width tw MR (HIGH); Z
see Figure 9 Vec=4.5V 25 - - ns
Vce=6.0V 21 - - ns
B Vce=2.0V 125 - - ns

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

Futian District, Shenzhen
www.lingxingic.com

P.C: 518000

F1371 H23 W
VER: 2021-12-A3




a YIRS TR AR

v Shenzhen Lingxing Microelectronics Technology Co., Ltd.
Bk Bl %3S SN74HC/HCT193-LX-A193
PL (LOW); Vec=4.5V 25 - - ns
see Figure 8
Vcc=6.0V 21 - - ns
_ Vee=2.0V 65 - - ns
PL to CPU, CPD; Vee=4.5V 13 _ _ ns
_ see Figure 8 Vec=6.0V 1 . - NS
recovery time trec Veem2.0V & - - "
MR to C_PU, CPD; Vee=45V 13 - - ns
see Figure 9
Vce=6.0V 11 - - ns
Dnto PL; see Figure 10; Vee=2.0V 100 - - ns
set-up time tsu note: CPU = CPD = Vcc=4.5V 20 - - ns
HIGH Vce=6.0V 17 - - ns
_ Vee=2.0V 0 - - ns
D”FFO PLio Vee=4.5V 0 - - ns
hold time ¢ il Vec=6.0v 0 - - ™
h
CPU to CPD, CPD to Vee=2.0V 100 - - ns
CPU; Vce=4.5V 20 - - ns
see Figure 12 Vce=6.0V 17 S - ns
. VCCZZ.OV 3.2 - - MHz
?ﬁ?ﬁ&?ﬁf; fux | CPU,CPD;seeFigure 6 | Vcc=4.5V 16 - ~ | MHz
Vcc=6.0V 19 - - MHz
SN74HCT193
CPU, CPD to Qn; —
see Figure 6 VCC=4.5V - - 54 ns
CPUto TCU; Vee=4.5V - - 34 | ns
see Figure 7
CPD t(? TCD; Vee=4.5V _ - 34 ns
see Figure 7
PL to Qn; Vee=45V - - | 58 | ns
see Figure 8
. MR to Qn; _
propagation g see Figure 9 Vcc=4.5V - - 50 ns
delay Dn to Qn;
see Figure’8 Vee=4.5V i i 58 ns
PL to TCU, PL to Vec=45V i i 69 ns
TCD; see Figure 11
MRto TCU, MR o Vee=4.5V : - | 69 | ns
TCD; see Figure 11
Dp to TCU, Dnto V=45V ) ) 73 ns
TCD; see Figure 11
HIGH to LOW
output trHL see Figure 9; Vcc=4.5V - - 19 ns
transition time
LOW to HIGH
output trLH see Figure 9; Vcc=4.5V - - 19 ns
transition time
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CPU, CPD (HIGH or 31 i i ns
pulse width tw Vee=4.5V LOW); see Figure 6
MR (HIGH); 25 - - ns
see Figure 9
PL (LOW); 25 - - ns
see Figure 8
PL to CPU, CPD; 13 ; . ns
recovery time trec Vee=4.5V see Figure 8
MR to CPU, CPD; 13 i i ns
see Figure 9
; Dnto PL; see Figure 10;
set-up time t J 1 20 - - ns
P s note: CPU = CPD = HIGH: Vee=4.5V
Dn @o PL; 0 _ _ ns
hold time t V=45V see Figure 10
CPU to CPD, CPD to 20 i . ns
CPU; see Figure 12
maximum ) : . _
frequency fnax CPU, CPD; see Figure 6; Vcc=4.5V 16 - - MHz
Note:
[1] tpq is the same as tpH and tpHL.
3.3.6 ~ AC Characteristics 3
(Tamp=-40°C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions | Min. \ Typ. \ Max. \ Unit
SN74HC193
W e _ Vee=2.0V - - 325 ns
, CPD fo Qn; Vee=4.5V i =65 | ns
see Figure 6
Vce=6.0V - - 55 ns
_ Vee=2.0V - - 190 ns
CPU;‘_’ TCLYJJ Vec=4.5V - - 38 ns
see rigure Vee=6.0V - - 32 | ns
_ Vee=2.0V - - 190 ns
CPD? TC'YD? Vec=4.5V - - 38 ns
see Fgure Vec=6.0V ; ; 2 | ns
_ Vce=2.0V - - 330 ns
PLFt_O Q”i8 Vec=4.5V - - 66 | ns
see Figure
propagation ¢ g Vce=6.0V - - 56 ns
delay pd . Vee=2.0V - - 300 | ns
MR to Qn; Vec=45V - [ 60 | ns
see Figure 9
Vcc=6.0V - - 51 ns
Dn t Q Vce=2.0V - - 315 ns
nto Qn; — i i
see Figure 8 Vee=4.5V 63 ns
Vce=6.0V - - 54 ns
Vce=2.0V - - 435 ns
PI: to TCU_, PL to V=45V : : 87 NS
TCD; see Figure 11 Vee=6.0V i} i} 74 ns
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— Vce=2.0V - - 430 ns
MB to TCU, MR to Vee=d 5V N N 86 ns
TCD; see Figure 11 Vee=6.0V i} i} 73 ns
_ _ Vce=2.0V - - 435 ns
Dnto TCU_, Dnto TCD; Vee=4.5V B B 87 ns
see Figure 11 Vec=6.0V . . 7 NS
HIGH to LOW Vee=2.0V - - 110 ns
output trae see Figure 9 Vec=4.5V - - 22 ns
transition time Vce=6.0V B B 19 ns
LOW to HIGH Vce=2.0V - - 110 ns
output trin see Figure 9 Vcc=4.5V - - 22 ns
transition time Vce=6.0V R R 19 ns
CPU, CPD (HIGH or Vee=2.0V 150 - - ns
LOW); Vee=4.5V 30 - . ns
see Figure 6 Vcc=6.0V 26 - - ns
_ Vce=2.0V 150 - - ns
pulse width tw I;/él;% I(le_glieHga Vcc=4.5V 30 - - ns
Vcc=6.0V 26 - - ns
_ Vee=2.0V 150 - - ns
PL (LOW); Vee=4.5V 30 - - ns
see Figure 8 Voc=6.0V 26 - : ns
_ Vce=2.0V 75 - - ns
e R
recovery time trec ’ Vo0V 13 - - ns
_ Vce=2.0V 75 - - ns
Koo v e
Vcc=6.0V 13 - - ns
Dnto PL; see Figure 10; Vee=2.0V 120 - - ns
set-up time tsu note: CPU = CPD = Vcc=4.5V 24 - - ns
HIGH Vce=6.0V 20 - - ns
_ Vce=2.0V 0 - - ns
Dnto PL; Vee=45V 0 - - ns
_ see Figure 10 Voc=6.0V 0 - - ns
hold time th
CPU to CPD, CPD to Vee=2.0V 120 - - ns
CPU; Vcc=4.5V 24 - - ns
see Figure 12 Vcc=6.0V 20 _ - ns
. Vce=2.0V 2.6 - - MHz
:fr‘ga‘::#c'; fux | CPU,CPD;seeFigure6 | Vcc=4.5V 13 - ~ | MRz
Vce=6.0V 15 - - MHz
SN74HCT193
CPSLééchgjrtg Sk VCC=4.5V i - | 65 | ns
CPUto TCU; Vee=4.5V - - 41 | ns
see Figure 7
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propagation CPD to TCD;
t ' Vce=4.5V - - 41 ns
delay pd see Figure 7 e
PL to Qn; V=45V - - 69 | ns
see Figure 8
MR to Qn; _
see Figure 9 Vee=4.5V i i 60 ns
Dn to Qn; _
see Figure 8 Vee=4.5V i i 69 ns
PL to TCU_, PL to Vee=A 5V ) ) 83 o
TCD; see Figure 11
MRto TCU, MR to Vee=4.5V : - | 83 | ns
TCD; see Figure 11
Dnto TCU, Dnto Vee=4.5V : - | 87 | ns
TCD; see Figure 11
HIGH to LOW
output tTHL see Figure 9; Vcc=4.5V - - 22 ns
transition time
LOW to HIGH
output trin see Figure 9; Vcc=4.5V - - 22 ns
transition time
CPU, CPD (HIGH or 38 ) ) ns
LOW); see Figure 6
. MR (HIGH);
pulse width tw Vec=4.5V see Figure 9 30 - - ns
PL (LOW); 30 - - ns
see Figure 8
PL to (I.::PU, CPD; 15 _ _ ns
recovery time trec Vcc=4.5V see Figure 8
MR to CPU, CPD; 15 i i ns
see Figure 9
; Dnto PL; see Figure 10;
set-up time t ’ ' 24 - - ns
P A note: CPU = CPD = HIGH; V¢c=4.5V
DnF'go PLi . 0 _ _ ns
hold time t, Vee=4.5V See Figure
CPUto CPD,CPDt0 | o, ] ] o
CPU; see Figure 12
maximum ) : . _
frequency Trnax CPU, CPD; see Figure 6; Vcc=4.5V 13 - - MHz
Note:
[1] tpa is the same as tp . and tewy.
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4. Testing Circuit
4.1, AC Testing Circuit

by

Vi—swy Y
negative
pulse Vi Wi
10 %
oV
-t |+ [
- 1 |.._ [P
v
" 80 %
positive
pulse VM Vi
oy 0% N
by

Figure 5. Test circuit for measuring switching times
Definitions for test circuit:
Ri=Load resistance.
C.=Load capacitance including jig and probe capacitance.
Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.
S1=Test selection switch.

4.2 . AC Testing Waveforms

Wi

V| ———

CPU, CPD YA
input
GND

— tiy—

= lpHL |=— —| tpLy |+
VoH
On output Wiy
VoL

Figure 6. The clock (CPU, CPD) to output (Qn) propagation delays, the clock pulse width, and the
maximum clock pulse frequency

W
CPU, CPD '_»,
input Ui
GND

teHL —'—l — =— lpLH

VoH

TCU, TCD Vi
output

VoL

Figure 7. The clock (CPU, CPD) to terminal count output (TCU, TCD) propagation delays
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v
Din input AJ'M \
GND J \—

Vj—
PL input Wi
GND -
-— gy — —| Lpge [=—
Vi
CPU, CPD
input Vi
GND

[*—UPLH —'*| — lpHL —=
Vou
Gn output }tVM
VoL

Figure 8. The parallel load input (l;L) and data (Dn) to Qn output propagation delays and PL removal
time to clock input (CPU, CPD)

W
MR input Fi
GMD J
Ly —= = gz =
V)
CPU, CPD "
input
GND
- LpHL -
Vo 90 % [‘
Qn output Vi
10 %
VoL
"'| |"'1THL =l l=1l7H

Figure 9. The master reset input (MR) pulse width, MR to Qn propagation delays, MR to CPU, CPD
removal time and output transition times

v
Dn input Vi \R A/_
GND
1. -— -

—"l tau

—| 1y |-

v

PL input
GND
VoH
On output f f H T
VoL
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Figure 10. The data input (Dn) to parallel load input (PL) set-up and hold times

W

PL, MR, Dn
input Vi

GMD

1P LH —= -— —— — 1-PH L

VoH
TCU, TCD Vi
output

VoL

Figure 11. The data input (Dn), parallel load input (EL) and the master reset input (MR) to the terminal
count outputs (TCU, TCD) propagation delays

Vi
CPUor CPD v
input M

GMD

"'_1"1 —r—|

Vi
CPDor CPU -K“"M
input /

GMD

Figure 12. The CPU to CPD or CPD to CPU hold times

4.3, Measurement Points

Input Output
Type i 0
V| VM VM
SN74HC193 GND to Vcc 0.5%Vcc 0.5%Vcc
SN74HCT193 GND to 3V 1.3V 1.3V
44, TestData
Input Load S1 position
Type
V| tr, b CL RL toHL, trn
SN74HC193 Vee 6ns 15pF, 50pF 1kQ open
SN74HCT193 3V 6ns 15pF, 50pF 1kQ open
Address:808, West Building, Feiyada Building, No. 163, Zhenhua Road, Huahang Community, Huagiang North Street, E20T1 H19 ™

Futian District, Shenzhen
www.lingxingic.com

P.C: 518000

VER: 2021-12-A3




.........

AIhRESHBFRIRAIRAH)

Shenzhen Lingxing Microelectronics Technology Co., Ltd.
485 SN74HC/HCT193-LX-A193

R

B1

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/HCT193-LX-A193
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.
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https://www.xonelec.com/mpn/lingxingic/sn74ls192drlx
https://www.xonelec.com/mpn/lingxingic/sn74hc161drlx
https://www.xonelec.com/mpn/lingxingic/cd40193belx
https://www.xonelec.com/mpn/xblw/cd4060bdtrxblw
https://www.xonelec.com/mpn/lingxingic/sn74ls393dr
https://www.xonelec.com/mpn/lingxingic/sn74ls193nlx
https://www.xonelec.com/mpn/lingxingic/sn74ls193drlx
https://www.xonelec.com/mpn/lingxingic/cd4017bmlx
https://www.xonelec.com/mpn/lingxingic/cd40193bmlx
https://www.xonelec.com/mpn/lingxingic/sn74ls192nlx
https://www.xonelec.com/mpn/lingxingic/sn74ls160nlx
https://www.xonelec.com/mpn/lingxingic/sn74ls161nlx
https://www.xonelec.com/mpn/lingxingic/cd4024bmlx

