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74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter
Rev. 1 — 12 July 2013 Product data sheet

1. General description

The 74HC193-Q100; 74HCT193-Q100 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 counts up. If the CPD clock is
pulsed while CPU is held HIGH, the device counts 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 (PL). The terminal count up (TCU) and
terminal count down (TCD) outputs are normally HIGH. When the circuit has reached the
maximum count state of 15, the next HIGH-to-LOW transition of CPU causes TCU to go
LOW. TCU remains LOW until CPU goes HIGH again, duplicating the count up clock.
Likewise, the TCD output goes LOW when the circuit is in the zero state and the CPD
goes LOW. The terminal count outputs duplicate the clock waveforms and can be used as
the clock input signals to the next higher-order circuit in a multistage counter. Multistage
counters are not 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 on the parallel data inputs (DO to D3), is loaded into
the counter. This information appears on the outputs (Q0 to Q3) regardless of the
conditions of the clock inputs when the parallel load (PL) input is LOW. A HIGH level on
the master reset (MR) input disables the parallel load gates. It overrides both clock inputs
and sets all outputs (Q0 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 is interpreted as a
legitimate signal and it is counted. Inputs include clamp diodes that enable the use of
current limiting resistors to interface inputs to voltages in excess of V.

This product has been qualified to the Automotive Electronics Council (AEC) standard
Q100 (Grade 1) and is suitable for use in automotive applications.

2. Features and benefits

B Automotive product qualification in accordance with AEC-Q100 (Grade 1)
@ Specified from —40 °C to +85 °C and from —40 °C to +125 °C

B [nput levels:

@ For 74HC193-Q100: CMOS level

@ For 74HCT193-Q100: TTL level

Synchronous reversible 4-bit binary counting

Asynchronous parallel load

Asynchronous reset

Expandable without external logic

Complies with JEDEC standard no. 7A

nexperia



Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

B ESD protection:

€ MIL-STD-883, method 3015 exceeds 2000 V

¢ HBM JESD22-A114F exceeds 2000 V

¢ MM JESD22-A115-A exceeds 200 V (C = 200 pF, R=0 Q)
B Multiple package options

3. Ordering information

Table 1.  Ordering information

Type number ’Package
Temperature Name Description Version
range

74HC193D-Q100 -40°Cto+125°C SO16 plastic small outline package; 16 leads; SOT109-1

body width 3.9 mm

74HC193DB-Q100 —-40°Cto+125°C SSOP16 plastic shrink small outline package; 16 leads; SOT338-1
body width 5.3 mm

74HC193PW-Q100 -40°Cto+125°C TSSOP16 plastic thin shrink small outline package; SOT403-1
16 leads; body width 4.4 mm
74HCT193D-Q100 -40°Cto+125°C SO16 plastic small outline package; 16 leads; SOT109-1

body width 3.9 mm

74HCT193DB-Q100 -40°Cto+125°C SSOP16 plastic shrink small outline package; 16 leads; SOT338-1
body width 5.3 mm

74HCT193PW-Q100 -40°Cto+125°C TSSOP16 plastic thin shrink small outline package; SOT403-1
16 leads; body width 4.4 mm

4. Functional diagram

15 1 10 9
- DO [D1 |D2 |D3
11 _W 01Ul 45 PL DO D1 D2 D3
5 COUNTER TCD | | | |
4 _|CPD o— 113 11 15 1 10 9
] cPu—|s 12Jo—TCU
MR S
14 FLIP-FLOPS CPD —{4 13Jo— TCD
14 3 2 6 7

Q0 Q1 |Q2 |Q3
T

3 2 6 7 001aag405 MR Q0 Q1 Q2 Q3 001aag409

Fig 1. Functional diagram Fig 2. Logic symbol

74HC_HCT139_Q100 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved
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Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter
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Fig 3. IEC logic symbol
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Presettable synchronous 4-bit binary up/down counter
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Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

5. Pinning information

5.1 Pinning

74HC193-Q100
74HCT193-Q100

o1 [1] [16] Ve
a1 [2] [15] DO
Qo [3] [14] MR
CPD [4 ] [13] TCD
CPU [5 | [12] TCU
Q2 [6 ] [11] PL
Q3 [7] [10] D2
GND [8] [ 9] D3

aaa-008283

Fig 5. Pin configuration SO16

74HC193-Q100
74HCT193-Q100

D1 [1] [16] Ve
Q1 [2] Q [15] DO
Qo [3] [14] MR
CPD [4 ] [13] TCD
cPU [5 | [12] TCU
Q2 [6] [11] PC
Q3 [7] [10] D2
GND [8] [ 9] D3

aaa-008284

Fig 6. Pin configuration TSSOP16 and SSOP16

5.2 Pin description

Table 2.  Pin description

Symbol Pin Description

DO 15 data input 0

D1 1 data input 1

D2 10 data input 2

D3 9 data input 3

Qo 3 flip-flop output 0

Q1 2 flip-flop output 1

Q2 6 flip-flop output 2

Q3 7 flip-flop output 3

CPD 4 count down clock inputl!l

CPU 5 count up clock inputl!l

GND 8 ground (0 V)

PL 11 asynchronous parallel load input (active LOW)
TCU 12 terminal count up (carry) output (active LOW)
TCD 13 terminal count down (borrow) output (active LOW)
MR 14 asynchronous master reset input (active HIGH)
Vee 16 supply voltage

[1] LOW-to-HIGH, edge triggered.

74HC_HCT139_Q100 All information provided in this document is subject to legal disclaimers.

© Nexperia B.V. 2017. All rights reserved

Product data sheet Rev. 1 — 12 July 2013
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Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

6. Functional description

Table 3.  Function tablelll

Operating mode Inputs Outputs
MR PL CPU CPD DO D1 D2 D3 Q0 Q1 Q2 Q3 TCU TCD
Reset (clear) H X X L X X X X L L L L H L
H X X H X X X X L L L L H H
Parallel load L L X L L L L L L L L L H L
L L X H L L L L L L L L H H
L L L X H H H H H H H H L H
L L H X H H H H H H H H H H
Count up L H 0 H X X X X count up H2 H
Count down L H H 0 X X X X count down H HI3l
[11 H=HIGH voltage level
L = LOW voltage level
X =don'’t care
T = LOW-to-HIGH clock transition.
[2] TCU = CPU at terminal count up (HHHH)
[3] TCD = CPD at terminal count down (LLLL).
74HC_HCT139_Q100 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved

Product data sheet Rev. 1 — 12 July 2013 6 of 29



Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

MR |

PL

oo | e

D1

oz | e

cPU®@

cPD®@

o0 |
o |

0 13 14 15 0 1 2 1 0 15 14 13

- - - COUNT UP COUNT DOWN
CLEAR PRESET 001aag411

(1) Clear overrides load, data and count inputs.

(2) When counting up, the count down clock input (CPD) must be HIGH, when counting down the count up clock input
(CPU) must be HIGH.

Sequence

Clear (reset outputs to zero);

load (preset) to binary thirteen;

count up to fourteen, fifteen, terminal count up, zero, one and two;

count down to one, zero, terminal count down, fifteen, fourteen and thirteen.

Fig 7. Typical clear, load and count sequence

74HC_HCT139_Q100 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved

Product data sheet Rev. 1 — 12 July 2013 7 of 29




Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

7. Limiting values

Table 4.  Limiting values

In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min
Vee supply voltage -0.5
lik input clamping current Vi<-05VorV,>Vec+05V m -
lok output clamping current Vo<-05VorVg>Vec+05V o -
lo output current Vo=-05VtoVgc+05V -
lcc supply current -
IGND ground current -
Tstg storage temperature -65
Piot total power dissipation [ -

Max Unit
+7.0 \Y,
+20 mA
+20 mA
+25 mA
50 mA
-50 mA
+150 °C
500 mW

[1] The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

[2] For SO16 packages: above 70 °C the value of Py derates linearly at 8 mW/K.
For SSOP16 and TSSOP16 packages: above 60 °C the value of Py derates linearly at 5.5 mW/K.

8. Recommended operating conditions

Table 5.  Recommended operating conditions

Symbol Parameter Conditions Min Typ Max Unit

74HC193-Q100

Vee supply voltage 2.0 50 6.0 \Y

V| input voltage 0 - Voo V

Vo output voltage 0 - Vee V

Tamb ambient temperature -40 +25 +125 °C

AVAV input transition rise and Veg=20V - - 625 ns/V
fall rate Vog=45V - 167 139 ns/V

Vec=6.0V - - 83 ns/V

74HCT193-Q100

Vee supply voltage 4.5 50 55 V

V| input voltage 0 - Voo V

Vo output voltage 0 - Vee V

Tamb ambient temperature -40 +25 +125 °C

AVAV input transition rise and Vec=45V - 1.67 139 ns/V
fall rate

74HC_HCT139_Q100 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved

Product data sheet Rev. 1 — 12 July 2013
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74HC193-Q100; 74HCT193-Q100

9. Static characteristics

Presettable synchronous 4-bit binary up/down counter

Table 6.  Static characteristics type 74HC193-Q100
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol Parameter

Tamb =25 °C

ViH HIGH-level input voltage
Vi LOW-level input voltage
VoH HIGH-level output voltage
VoL LOW-level output voltage
I input leakage current

lcc supply current

G input capacitance

Tamb = —40 °C to +85 °C

ViH HIGH-level input voltage
ViL LOW-level input voltage
VoH HIGH-level output voltage

74HC_HCT139_Q100

Conditions

Veg =20V

Vog =45V

Vec=6.0V

Voo = 2.0V

Ve = 4.5V

Vec = 6.0V

Vi=VorVy
lo = =20 pA; Vg = 2.0 V
lo = —20 uA; Vg = 45V
lo = =20 pA; Vg = 6.0 V
lo = 4.0 MA; Voo = 45V
lo = 5.2 mA; Vg = 6.0 V

Vi=ViorVy
lo = 20 pA; Vg = 2.0 V
lo = 20 pA; Voo = 4.5 V
lo = 20 pA: Vg = 6.0 V
lo=4.0mA; V=45V
lo=52mA;Vgc=6.0V

Vi =Vccor GND; Vg =6.0V

V| = VCC or GND; |o =0A;
Vec =6.0V

Veg =20V

Vog = 45V

Vec=6.0V

Vog = 2.0V

Veg = 4.5V

Ve =6.0V

Vi=VorVy
lo = =20 pA; Vg = 2.0 V
lo = —20 uA; Vg = 45V
lo = =20 pA; Vg = 6.0 V
lo = 4.0 mMA; Voo = 45V
lo = 5.2 mA; Voo = 6.0 V

All information provided in this document is subject to legal disclaimers.

Min

1.5
3.15
4.2

1.9
4.4
5.9
3.98
5.48

1.5
3.15
4.2

1.9
4.4
5.9
3.84
5.34

Typ

1.2
2.4
3.2
0.8
2.1
2.8

2.0
4.5
6.0
4.32
5.81

15
16

© o o o o

Max Unit
- \"
- \
- \"
0.5 \
1.35 \Y
1.8 \
- \
- Vv
- \
- \"
- \
0.1 \
0.1 \Y
0.1 \
0.26 \
0.26 Vv
0.1 pA
8.0 pA
- pF
- \"
- \
- \"
0.5 \
1.35 \Y
1.8 \
- \
- Vv
- \
- Vv
- \

© Nexperia B.V. 2017. All rights reserved

Product data sheet

Rev. 1 — 12 July 2013
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Nexperia 74HC193-Q100; 74HCT193-Q100
Presettable synchronous 4-bit binary up/down counter
Table 6.  Static characteristics type 74HC193-Q100 ...continued
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).
Symbol Parameter Conditions Min Typ Max Unit
VoL LOW-level output voltage V| =Vyor V.
lo=20 pA;Vec=2.0V - - 0.1 \Y
lo=20 pA;Vec =45V - - 0.1 Vv
lo=20 pA;Vec=6.0V - - 0.1 \Y
lo=4.0mA;Vec=45V - - 0.33 Vv
lo=52mA;Vec=6.0V - - 0.33 \
I input leakage current V) =Vggor GND; Vg =6.0V - - +1.0 pA
lcc supply current Vi=Vgcor GND; lp =0 A; - - 80 pA
Vec=6.0V
Tamp = =40 °C to +125 °C
ViH HIGH-level input voltage Vec=20V 1.5 - - \Y
Vec=45V 3.15 - - Vv
Vec=6.0V 4.2 - - \Y
Vi LOW-level input voltage Vec=20V - - 0.5 \
Vec=45V - - 1.35 \Y
Vec=6.0V - - 1.8 Vv
Vou HIGH-level output voltage V= V|yor V_
lo=-20 uA; Vg =2.0V 1.9 - - Vv
lo=-20 uA; Vg =45V 4.4 - - \Y
lo=-20 uA; Vg =6.0V 5.9 - - Vv
lo=-4.0mA;Vgc =45V 3.7 - - \Y
lo=-5.2mA;Vgc=6.0V 5.2 - - Vv
VoL LOW-level output voltage V| =Vyor V.
lo=20 pA;Vec=2.0V - - 0.1 Vv
lo=20 pA; Vg =45V - - 0.1 \Y
lo=20 puA;Vec=6.0V - - 0.1 Vv
lo=4.0mA;Vec=45V - - 0.4 Vv
lo=52mA;Vgc=6.0V - - 0.4 Vv
I input leakage current V) =Vggor GND; Vg =6.0V - - +1.0 pA
lcc supply current Vi=VccorGND; Io =0 A; - - 160 pA

Vog = 6.0V

74HC_HCT139_Q100

All information provided in this document is subject to legal disclaimers.

© Nexperia B.V. 2017. All rights reserved
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74HC193-Q100; 74HCT193-Q100

Table 7.

Presettable synchronous 4-bit binary up/down counter

Static characteristics type 74HCT193-Q100

At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol Parameter

Tamb = 25 °C

Viy HIGH-level input voltage
Vi LOW-level input voltage
Von HIGH-level output voltage
VoL LOW-level output voltage
I input leakage current

lcc supply current

Alcc additional supply current
G input capacitance

Tamb = —40 °C to +85 °C

Viy HIGH-level input voltage
Vi LOW-level input voltage
Von HIGH-level output voltage
VoL LOW-level output voltage
I input leakage current

lcc supply current

Alcc additional supply current

74HC_HCT139_Q100

Conditions

Vecc=45Vto55V
Vec=45Vto55V
Vi=VigorVy;Vec=45V

lo=-20 pA

lo=-4.0mA
Vi=ViyorV;Vegc=45V

lo =20 pA

lo=4.0mA
Vi=Vccor GND; Vg =55V

V| = VCC or GND; |o =0A;
Vec=55V

per input pin; V, = Vgc - 2.1 Vand
other inputs at Vg or GND;
lo=0A;Vgc=45V1to55V

pin Dn
pins CPU, CPD
pin PL
pin MR

Vecc=45V1to55V
Vec=45Vto55V
Vi=VigorVy;Vec=45V

lo=-20 pA

lo=-4.0mA
Vi=ViyorVy;Vec=45V

lo =20 pA

lo=4.0mA
Vi=Vccor GND; Vg =55V

V| = VCC or GND; |o =0A;
Vec =55V

per input pin; V, = Vgc - 2.1 Vand
other inputs at Vg or GND;
lo=0A;Vgc=45V1to55V

pin Dn
pins CPU, CPD
pin PL
pin MR

All information provided in this document is subject to legal disclaimers.

Min

2.0

Typ

1.6
1.2

4.5
4.32

0.15

35
140
65
105
3.5

Max

0.1
0.26
£0.1
8.0

126
504
234
378

0.1
0.33
1.0
80

157.5
630

2925
472.5

Unit

pA
pA

pA
pA
pA
pA
pF

pA
pA

pA
pA
pA
pA

© Nexperia B.V. 2017. All rights reserved

Product data sheet

Rev. 1 — 12 July 2013
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Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

Table 7.  Static characteristics type 74HCT193-Q100 ...continued
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min Typ Max Unit
Tamb = —40 °C to +125 °C
Viy HIGH-level input voltage Voc=45Vto55V 2.0 - - \
Vi LOW-level input voltage Vec=45Vto55V - - 0.8 \
VoH HIGH-level output voltage V,=VijorV;Vec=4.5V
lo =-20 pA 4.4 - - Vv
lo =-4.0 mA 3.7 - - \"
VoL LOW-level output voltage V| =VigorV,;Vec=45V
lo =20 pA - - 0.1 \Y
lo=4.0mA - - 0.4 \Y
I input leakage current Vi=VgcorGND; Ve =55V - - +1.0 pA
lcc supply current V) =Vgcor GND; Ip =0 A; - - 160 pA
Vec=55V
Alce additional supply current per input pin; V| = Vgc — 2.1 V and

other inputs at Vg or GND;
lo=0A;Vgc=45Vto55V

pin Dn - - 171.5 pA

pins CPU, CPD - - 686 nA

pin PL - - 318.5 A

pin MR - - 514.5 pA
74HC_HCT139_Q100 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved

Product data sheet Rev. 1 — 12 July 2013 12 of 29



Nexperia

74HC193-Q100; 74HCT193-Q100

10. Dynamic characteristics

Presettable synchronous 4-bit binary up/down counter

Table 8.  Dynamic characteristics type 74HC193 -Q100
Symbol Parameter Conditions 25°C —40 °C to +85 °C |-40 °C to +125 °C Unit
Min \ Typ \ Max Min | Max  Min Max
tod propagation CPU,CPDtoQn; [ -
delay see Figure 8
Veg=2.0V - 63 215 - 270 - 325 ns
Veg=45V - 23 43 - 54 - 65 ns
Vec=6.0V - 18 37 - 46 - 55 ns
CPU to ﬁ; see
Figure 9
Veg=2.0V - 39 125 - 155 - 190 ns
Veg=45V - 14 25 - 31 - 38 ns
Veg=6.0V - 1 21 - 26 - 32 ns
CPD to TC_D; see
Figure 9
Veg=2.0V - 39 125 - 155 - 190 ns
Veg=45V - 14 25 - 31 - 38 ns
Vec=6.0V - 1 21 - 26 - 32 ns
PL to Qn; see
Figure 10
Veg=2.0V - 69 220 - 275 - 330 ns
Veg=45V - 25 44 - 55 - 66 ns
Vec=6.0V - 20 37 - 47 - 56 ns
MR to Qn; see
Figure 11
Veg=2.0V - 58 200 - 250 - 300 ns
Veg=45V - 21 40 - 50 - 60 ns
Ve =6.0V - 17 34 43 - 51 ns
Dn to Qn; see
Figure 10
Veg=2.0V - 69 210 - 265 - 315 ns
Veg=45V - 25 42 - 53 - 63 ns
Vec=6.0V - 20 36 - 45 - 54 ns
PL to TCU, PL to
TCD; see Figure 13
Vec=2.0V - 80 290 - 365 - 435 ns
Veg=45V - 29 58 - 73 - 87 ns
Vec=6.0V - 23 49 - 62 - 74 ns
MR to TCU, MR to
TCD; see Figure 13
Veg=2.0V - 74 285 - 355 - 430 ns
Voc=45V - 27 57 - 71 - 86 ns
Veg=6.0V - 22 48 - 60 - 73 ns

74HC_HCT139_Q100

All information provided in this document is subject to legal disclaimers.

© Nexperia B.V. 2017. All rights reserved
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Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

Table 8. Dynamic characteristics type 74HC193 ...continuec-Q100
Symbol Parameter Conditions 25°C —40 °C to +85 °C |—40 °C to +125 °C |Unit
Min ‘ Typ ‘ Max Min Max Min Max

tpd propagation Dnto TCU, Dn to
delay TCD; see Figure 13
Veg=2.0V - 80 290 - 365 - 435 ns
Ve =45V - 29 58 - 73 - 87 ns
Ve =6.0V - 23 49 - 62 - 74 ns
tTHL HIGH to LOW see Figure 11
t‘;;‘g”‘ transition . _ogv - 19 75 - 95 - 10 ns
Ve =45V - 7 15 - 19 - 22 ns
Veg=6.0V - 6 13 - 16 - 19 ns
tTLH LOW to HIGH see Figure 11
t‘;;‘g”‘ transition .. _20v - 19 75 - 95 - 110 ns
Ve =45V - 7 15 - 19 - 22 ns
Veg=6.0V - 6 13 - 16 - 19 ns
tw pulse width CPU, CPD (HIGH
or LOW); see
Figure 8
Vec=2.0V 100 22 - 125 - 150 - ns
Vec=45V 20 8 - 25 - 30 - ns
Vec=6.0V 17 6 - 21 - 26 - ns
MR (HIGH); see
Figure 11
Vec=2.0V 100 25 - 125 - 150 - ns
Vec=45V 20 9 - 25 - 30 - ns
Vec =6.0V 17 7 - 21 - 26 - ns
PL (LOW); see
Figure 10
Voo =2.0V 100 19 - 125 - 150 - ns
Vec=45V 20 7 - 25 - 30 - ns
Voo =6.0V 17 6 - 21 - 26 - ns
trec recovery time  PL to CPU, CPD;
see Figure 10
Veg=2.0V 50 8 - 65 - 75 - ns
Vec=45V 10 3 - 13 - 15 - ns
Vec=6.0V 9 2 - 11 - 13 - ns
MR to CPU, CPD;
see Figure 11
Veg=2.0V 50 0 - 65 - 75 - ns
Ve =45V 10 0 - 13 - 15 - ns
Vec=6.0V 9 0 - 11 - 13 - ns
74HC_HCT139_Q100 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved

Product data sheet Rev. 1 — 12 July 2013 14 of 29



Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

Table 8. Dynamic characteristics type 74HC193 ...continuec-Q100
Symbol Parameter Conditions 25°C —40 °C to +85 °C |—40 °C to +125 °C |Unit
Min ‘ Typ ‘ Max Min Max Min Max

tsu set-up time Dn to PL; see
Figure 12; note:
CPU=CPD =
HIGH
Veg=20V 80 22 - 100 - 120 - ns
Vec=45V 16 8 - 20 - 24 - ns
Vec=6.0V 14 6 - 17 - 20 - ns
th hold time Dn to PL; see
Figure 12
Vec=20V 0 -14 - 0 - 0 - ns
Vec=45V 0 -5 - 0 - 0 - ns
Voc=6.0V 0 -4 - 0 0 - ns
CPU to CPD,
CPD to CPU; see
Figure 14
Vec=20V 80 22 - 100 - 120 - ns
Vec=45V 16 8 - 20 - 24 - ns
Vec=6.0V 8 6 - 17 - 20 - ns
fmax maximum CPU, CPD; see
frequency Figure 8
Vec=20V 4.0 13.5 - 3.2 - 2.6 - MHz
Vec=45V 20 41 - 16 - 13 - MHz
Vec=6.0V 24 49 - 19 - 15 - MHz
Cep power V)= GND to Vgc; 2 - 24 - - - - - pF
dissipation Veg=5V;
capacitance fi=1MHz

[1] tpqis the same as tpy. and tp 4.
[2] Cppis used to determine the dynamic power dissipation (Pp in pW):
Pp = Cpp x VCC2 x fix N + Z(CL X VCC2 x fo) where:
f; = input frequency in MHz;
fo = output frequency in MHz;
Cy = output load capacitance in pF;
Ve = supply voltage in V;
N = number of inputs switching;
>(CL x Vce? x fo) = sum of outputs.
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Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

Table 9. Dynamic characteristics type 74HCT193 -Q100
Symbol Parameter Conditions | 25 °C ~40 °C to +85 °C 40 °C to +125 °C | Unit
‘ Min ‘ Typ ‘ Max ‘ Min ‘ Max ‘ Min ‘ Max
tpd propagation CPU,CPDtoQn; 01l
delay see Figure 8
Veg=45V - 23 43 - 54 - 65 ns
CPU to TCU; see
Figure 9
Veg=45V - 15 27 - 34 - 4 ns
CPD to TCD; see
Figure 9
Veg=45V - 15 27 - 34 - 4 ns
PL to Qn; see
Figure 10
Vegc=45V - 26 46 - 58 - 69 ns
MR to Qn; see
Figure 11
Veg=45V - 22 40 - 50 - 60 ns
Dn to Qn; see
Figure 10
Veg=45V - 27 46 - 58 - 69 ns

PLto TCU, PL to
TCD; see Figure 13

Vec=45V - 31 55 - 69 - 83 ns

MR to TCU, MR to
TCD; see Figure 13

Vec=45V - 29 55 - 69 - 83 ns

Dn to TCU, Dn to
TCD; see Figure 13

Veg=45V - 32 58 - 73 - 87 ns
tTHL HIGH to LOW see Figure 11

Qutput transition Vog =45V - 7 15 - 19 - 22 ns
time

t1LH LOW to HIGH see Figure 11
output transition Vog =45V
time

tw pulse width CPU, CPD (HIGH

or LOW); see
Figure 8

Vec =45V 25 11 - 31 - 38 - ns
MR (HIGH); see
Figure 11

Vecc =45V 20 7 - 25 - 30 - ns
PL (LOW); see
Figure 10

Vecc =45V 20 8 - 25 - 30 - ns
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Nexperia

74HC193-Q100; 74HCT193-Q100

Tabl

Presettable synchronous 4-bit binary up/down counter

e 9. Dynamic characteristics type 74HCT193 ...continued-Q100

Symbol Parameter Conditions 25°C

trec

th

fmax

Crp

—40 °C to +85 °C

—40 °C to +125 °C | Unit

Min ‘ Typ ‘ Max
recovery time PL to CPU, CPD;
see Figure 10
Veg=45V 10 2 -
MR to CPU, CPD;
see Figure 11
Vegc=45V 10 0 -
set-up time Dn to ﬁ; see
Figure 12; note:
CPU=CPD =
HIGH
Veg=45V 16 8 -
hold time Dn to PL; see
Figure 12
Veec=45V 0 ) -
CPU to CPD,
CPD to CPU; see
Figure 14
Vecc =45V 16 7 -
maximum CPU, CPD; see
frequency Figure 8
Vegc=45V 20 43 -
power Vi=GNDtoVgg- @ - 26 -
dissipation 1.5V;Vec=5V;
capacitance fi=1MHz

Min Max

13 -

13 -

20 -

Min Max

15 - ns

15 - ns

24 - ns

13 - MHz

(1]
(2]

74HC_HCT139_Q100

tpd is the same as tpy and tp 4.

Cpp is used to determine the dynamic power dissipation (Pp in pW):
PD = CPD X Vccz X fi x N+ Z(CL X VCC2 X fo) where:

f = input frequency in MHz;

fo = output frequency in MHz;

CL = output load capacitance in pF;

Ve = supply voltage in V;

N = number of inputs switching;

Y(CL x Ve x fo) = sum of outputs.
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Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

11. Waveforms

1/fmax
V)| —

CPU, CPD Vi
input /

GND

-« tyy —
- tPHL |+ = tPLH <

VoH
Qn output Vm

VoL 001aag413

Measurement points are given in Table 10.
tpLH and tpy are the same as tpg.
Logic levels VoL and Vo are typical output voltage levels that occur with the output load.

Fig 8. The clock (CPU, CPD) to output (Qn) propagation delays, the clock pulse width, and the maximum clock
pulse frequency

Vi
CPU, CPD vV,
input M
GND
tPHL > |~ -~ |~ tpPLH
VoH
TCU, TCD Vi
output
VoL 001aag414

Measurement points are given in Table 10.
tpLH and tpy are the same as tpq.
Logic levels VoL and Vo are typical output voltage levels that occur with the output load.

Fig9. The clock (CPU, CPD) to terminal count output (TCU, TCD) propagation delays
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Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

Vi
Dn input A/M \

GND

V|—\
PL input Vm
GND —
~—tw —™ —>| trec [«—
Vi
CPU, CPD v
input M
GND

—tPLH — <— tPHL —

VoH
Qn output }VM
VoL

Measurement points are given in Table 10.

.

001aag415

tpLH and tpy are the same as tpg.
Logic levels VoL and Vo are typical output voltage levels that occur with the output load.

Fig 10. The parallel load input (ﬁ) and data (Dn) to Qn output propagation delays and PL removal time to clock
input (CPU, CPD)

Vi

MR input i Vm
GND

— tw —|= trec >

Vi
CPU, CPD i
input
GND
[ tPHL
Vo 90 %
Qn output Vm
X\ 10 %
VoL
- ety ety
001aag416

Measurement points are given in Table 10.
tpLH and tpy are the same as tpq.
Logic levels VoL and Vo are typical output voltage levels that occur with the output load.

Fig 11. The master reset input (MR) pulse width, MR to Qn propagation delays, MR to CPU, CPD removal time and
output transition times
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Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

\YI
Dn input Vm H\ A/V
GND

—»‘ tsu

—| ty e

PL input Vm

GND ———
VoH

Qn output f / \ f
VoL

001aag417

The shaded areas indicate when the input is permitted to change for predictable output performance.
Measurement points are given in Table 10.
Logic levels VoL and Vo are typical output voltage levels that occur with the output load.

Fig 12. The data input (Dn) to parallel load input (ﬁ) set-up and hold times

\Y]
PL, MR, Dn v
input M
GND
tpLH — — —» - tpHL
VoH
TCU, TCD v,
output M
VoL

0071aag418

Measurement points are given in Table 10.
tpLH and tpy are the same as tpg.
Logic levels VoL and Voy are typical output voltage levels that occur with the output load.

Fig 13. The data input (Dn), parallel load input (ﬁ) and the master reset input (MR) to the terminal count outputs
(TCU, TCD) propagation delays

\YI

CPU or CPD
input

GND
-« th —
Vi

CPD or CPU VM
input

GND 001aag419

Measurement points are given in Table 10.
Fig 14. The CPU to CPD or CPD to CPU hold times
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Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

Table 10. Measurement points

Type ‘ Input ' ’Output
‘VM Vi ‘VM
74HC193-Q100 0.5 x Ve GND to Ve 0.5 x Ve
74HCT193-Q100 1.3V GNDto 3V 1.3V
| tw |
VI—50o%N /
negative
pulse Vm Vi
10 %
oV
—| L— -t e
— tr ‘<— —- tf |—
V|
positiveI 0%
pulse Ym Vm
oV 10 % t N\
| W |
Veo Vce
Vo RL St
— open
™)
001aad983

Test data is given in Table 11.

Definitions test circuit:
Rt = Termination resistance should be equal to output impedance Z, of the pulse generator
C\ = Load capacitance including jig and probe capacitance
R = Load resistor

S1 = Test selection switch

Fig 15. Load circuitry for measuring switching times

Table 11. Test data

Type Input Load S1 position

Vi t, 4 CL RL teHL teLH
74HC193-Q100 Vee 6 ns 15 pF, 50 pF 1 kQ open
74HCT193-Q100 3V 6 ns 15 pF, 50 pF 1 kQ open
74HC_HCT139_Q100 All information provided in this document is subject to legal disclaimers. © Nexperia B.V. 2017. All rights reserved
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Nexperia 74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

12. Application information

data input

| | 1 | [ | 1 |
DO D1 D2 D3 DO D1 D2 D3

up clock —{ CPU TCU jo——CPU TCU Jo- carry
down clock — CPD IC1 TCDJo——CPD IC2 TCD |o- borrow

PL MR | PL MR
Q0 Q1 Q2 Q3 Q0 Q1 Q2 Q3
asynchronous

parallel load
reset

data output 001aag420

Fig 16. Application for cascaded up/down counter with parallel load
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Nexperia

74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

13. Package outline

S016: plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
D - ~———E——>—4]
L —= X
‘ 4H/ N\
I f
Ay
— c— N /
y N
oly] He ~ =V @Al
4»‘2
"M i A AEAAE
|
| T Q T
A —
- - - } - - - 2 Aq b (Ag) A
pin 1 index ! i f ‘ + l
i/ * +\fe
i Lp
HEHHHHEHE u
iy -
p
0 25 5mm
L [ |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | o | Al A | Az bp c pM | EM | e He L Lp Q v w y zM | o
0.25 | 1.45 0.49 | 0.25 | 10.0 | 4.0 6.2 1.0 | 07 0.7
mm o175 050 | 125 | 925 [ 036 | 019 | 98 | 38 | ¥ | 58 | "9% | 04 | 0p | 025|025 01 1 g g°
) 0.010 | 0.057 0.019 [0.0100| 0.39 | 0.16 0.244 0.039 | 0.028 0.028| 0°
inches | 0.069 | o 004 | 0.049 | %91 | 0.014 |0.0075 0.38 | 0.15 | ©%% | 0.228 | %94T | 016 | 0.020 | 001 | 001 | 000415515
Note
1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC JEITA PROJECTION ISSUE DATE
SOT109-1 076E07 MS-012 = @ 0939_022_21 :

Fig 17. Package outline SOT109-1 (SO16)
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Nexperia

74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

SSOP16: plastic shrink small outline package; 16 leads; body width 5.3 mm SOT338-1
‘ D - E——p—]A]
| | AT~
| | | / \
O wp
i \ \ /
C r‘ I N L/
~ -
oLy} - He ~<{=[v@[A]
- Z
16 ‘ 9
[ |
|
\
| 1
| 1 « 1
| As —
T N Al b a8
|
pin 1 index ‘ + l
\ —0
O/ ! * > L f
‘ p
f —— L —»
|
| |
. -
0 2i5 5 mm
L I I |
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | | A1 | Ay | Ag | by c | DM EM| e | Hg L L, | Q v w y |z o
0.21 | 1.80 0.38 | 020 | 64 | 54 7.9 1.03 | 09 1.00 | 8°
mmol 2005 | 165 | %25 | 025 | 0.09 | 60 | 52 | 98| 76 | 125 | gg3 | 07 | 02 | 018 | O1 | g55 | qo
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEG JEITA PROJECTION ISSUE DATE
SOT338-1 MO-150 = @ et

Fig 18. Package outline SOT338-1 (SSOP16)
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74HC193-Q100; 74HCT193-Q100

Presettable synchronous 4-bit binary up/down counter

Nexperia

TSSOP16: plastic thin shrink small outline package; 16 leads; body width 4.4 mm SOT403-1
«————— D—————» —— E——=p—A]
I | _ - \}
— \ \ i \ , \
Ininlnlninlnlinl LI | i\
‘ ) L ~_ _V
oly] He = @]
16 9
! \
‘ '
| T
Ar I (A3) A
I = T Aq
pin 1 index ‘ i
- A _
! } bae
‘ - |_p4>
; L—»
1 8
N N
P
0 2.5 5mm
L T |
scale
DIMENSIONS (mm are the original dimensions)
A 1 2 1
UNIT | o | A Ay | Az bp c DM | E@ | e He L Lp Q v w y zM | ¢
0.15 | 0.95 030 | 02 | 51 | 45 6.6 0.75 | 0.4 0.40 | 8°
mm T 005 | 00 | %% | 019 | 01 | 49 | 43 | %5 | 62 | ' |os0| 03 | %2 [ 018 01 Fgos | oo
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEG JEITA PROJECTION ISSUE DATE
SOT403-1 MO-153 = @ 0939_022_21 83

Fig 19. Package outline SOT403-1 (TSSOP16)
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