High Speed CMOS Logic — 74HC123

. . . . . . Rev 1.0
Dual re-triggerable monostable multivibrator with reset in bare die form 06/10/19
Description Features: Q
The 74HC123 provides x2 monostable multivibrators each = Triggerable via positive or negativ e
containing two voltage edge trigger inputs, A (negative) & B = Re-triggerable for very long p I% 6 100%
(positive) with Schmitt trigger action providing input duty factor
tolerance for slow rise/fall timing. An additional trigger _ _
function can be executed via a positive edge signal on the = Direct reset termmate&fN
Reset pin (R). Triggered outputs maintain monostable state = Schmitt trigger actionNgr A& B inputs
for a base time period set by an external resistor Rx & . o
capacitor Cx (see Timing Requirements). Once triggered, Output Drive m y: 10LSTTL Loads
the basic output pulse width may be extended by re- * Low Input HA
triggering A or B inputs. A negative edge on Reset breaks = Outpujeedi interface CMOS. NMOS and TTL.
monostable state. All unused mono inputs (A, B, & R) must
be set hiah or low. \
Ordering Information Die @ensions in um (mils)
V4
The following part suffixes apply: )F 1900 (75)
= No suffix - MIL-STD-883 /2010B Visual Inspectior@ < > \
< n 5
For High Reliability versions of this pro e see |:| |:| §
Ye]
54HC123 % |8

« Y

Supply F : Mechanical Specification
» Defa i® in Waffle Pack (100 per tray capacity) o 1900 x 1250 um
Die Size (Unsawn) 75 x 49 mils
. ﬁh Wafer on Tape — On request
120 x 120 Mm

Minimum Bond Pad Size .
= Unsawn Wafer — On request 4.72x4.72 mils

Die Thick 350 (x20) um
» Die Thickness <> 350um(14 Mils) — On request '€ Thickness 13.78 (+0.79) | mils
" o/ o
= Assembled into Ceramic Package — On request Top Metal Composition Al1%Si1.1um
Back Metal Composition N/A — Bare Si
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Rev 1.0
Pad Layout and Functions 06/10/19
A COORDI mm)
PAD = FUNCTION
X Y
15 14 13| [12] [7; ™ -
= 1 A % Q 0.525
E 16 2 1_B \) 0.175
N 5 3 1 680 0.170
2 DIE ID —
T 4 1 0.815 0.135
£ 1],
3 3 5 1.060 0.130
N 6 ¢ 1.305 0.130
7 RxC 1.625 0.135
2 34 5 6 7 @ XX
\ GND 1.625 0.395
XO Q 2A 1.625 0.595
D 1900 (74.80 mils) 4 10 28 1.625 0.955
** 11 2R 1.165 0.955
12 2Q 0.965 0.995
@ 13 1Q 0.770 0.995
. & 14 1Cx 0.415 0.995
Logic Diagram Q/ 15 1RCx 0.145 0.995
16 Vee 0.155 0.730

CONNECT CHIP BACK TO V¢c OR FLOAT

Function Table

_ INPUTS _ OUTPUT_S FUNCTION
A B R Q Q
! H H I L~ | OUTPUT ENABLE
X L H L* H* INHIBIT
H X H L* H* INHIBIT
L 1 H JL L~ | OUTPUT ENABLE
L H i Il B OUTPUT ENABLE

B ?f 592Q X X L L H INHIBIT

. 10 :@ MONO 2 - H = High level, L = Low level , X = Don't care,

2B 12 2Q 1 = High-to-low transition, |= Low-to-high transition

_I'L. = x1 high level output pulse,
7 2R:C L~ = x1 low level output pulse
6 L”_l—x /\X/\/\_) Vee Pad 14 = Ve * If the monostable was triggered before this condition,
2Cx 2Ry Pad 7 = GND pulse will continue as programmed.
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Rev 1.0
Absolute Maximum Ratings’ 06/10/19
PARAMETER SYMBOL VALUE UNIT
DC Supply Voltage (Referenced to GND) Vee -0.5t0 +7.0
DC Input Voltage (Referenced to GND) Vin -1.5to Ve +1.5
DC Output Voltage (Referenced to GND) Vout -0.5to V¢ +0.5 0
DC Input Current In A.B.R +20 mA
Cx, Rx +30 \
DC Output Current, per pad lout +25 & mA
DC Supply Current, Vcc or GND, per pad lcc 150$ mA
Power Dissipation in Still Air’ Pp mW

Storage Temperature Range Tste °C
1. Operation above the absolute maximum rating may cause device failure. Operation at the a imum ratlngs for extended periods, may
a

reduce device reliability. 2. Measured in plastic DIP package, results in die form are depende 0, tach and assembly method.

Recommended Operating Conditions® Voltag*\nced to GND)

PARAMETER SYMBOL MIN UNITS
Supply Voltage Vece
DC Input or Output Voltage VN ,VOUT VCC \Y
Operating Temperature Range +85 °C
;% 1000
Input Rise or Fall Times - R
(Inputs A & B are unlimited) 500 ns
0 400
<45V 10 1000
External Timing Resistor O = kQ

% Vce > 4.5V 2 1000
No limit pF

3. This device contains protection g8 uard against damage due to high static voltages or electric fields. However, precautions must be taken
to avoid applications of any voltagé @ than maximum rated voltages to this high-impedance circuit. For proper operation, V\y and Vour should be
constrained to the range Gwm O our) £ Vee. Unused inputs must always be tied to an appropriate logic voltage level (e.g., either GND or V).

External Timing Capacitor

Unused outputs must be 1e#0

DC Electr'ﬁgCharacteristics (Voltages Referenced to GND)

PAR SYMBOL | Vcc | CONDITIONS LIMITS .| UNITS
25°C 85°C | FULL RANGE
i i 2.0v Vour = 0.1V or 1.5 1.5 1.5
M'kﬁ';l:? \'Z;ﬂg;eve' Vi 45V Vee-0.1V 3.15 3.15 3.15 Vv
6.0V | lour| < 20pA 42 42 42
) 2.0V Vour = 0.1V or 0.5 0.5 0.5
Ma’i',:gﬂ;“v'jt‘ggfve' Vi 45V Vee-0.1V 135 135 1.35 Vv
6.0V | lour| < 20uA 1.8 18 18
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DC Electrical Characteristics Continued (Voltages Referenced to GND)
LIMITS

PARAMETER

Minimum High-Level
Output Voltage

Maximum Low-Level
Output Voltage

Maximum Input
Leakage Current

Maximum Quiescent
Supply Leakage
Current

4. -40°C<T,<+85°C

SYMBOL

Von

VoL

IIN

lec

AC Electrical Chara

PARAMETER

Maximum PrapagatA

Delay, Input A 0]
Output QQr

(Figure

Maximur @ bpagation
put R-to

Delay,
ﬁput QorQ,
(Figure 1,2)
Maximum Output Rise
and Fall Time,
Any Output
(Figure 1,2)

5. Not production tested in die form, characterized by chip design and tested in package.

teLn, terL

teLn, terL

trin, trie

Vee

2.0V
4.5V
6.0V

3.0V

4.5V

6.0V

2.0V
4.5V
6.0V

4.5V

6.0V

6.0V

CONDITIONS

Vin=VigorV,
| lour| < 20pA

Vin=ViorV,
| lout| < 2.4mA
ViN =V or Vi
| lout| < 4.0mA
Vin=Vigor V.
| lout| < 5.2mA

Vin=ViorV,
| lout| < 20pA

Vin =V orV
| lout| < 4.0mA
Vin = ViL o

| lour| < 5.2MA

cc or GND
6'0\&\/ = OpA

igtics®

2.0V
4.5V

6.0V

2.0V
4.5V

6.0V

2.0V
4.5V

6.0V

@m Vcc | CONDITIONS

C. = 50pF,
t,=t=6ns

C. = 50pF,
t. =t =6ns

C.= SOpF,
t.=t=6ns

25°C
1.9
4.4
5.9

2.48

3.98

548
i~

XS

25°C

255
50

45

215
45

35

75
16

14

85°C
1.9
4.4
5.9

2.34 & 4

0.1
0.1

0.33

0.33

LIMITS

85°C
320
65
55

270
55

45

95
20

17

FULL RANGE?

1.9
4.
3.84

5.34

0.1
0.1
0.1

0.33

0.33

FULL RANGE*

320
65

55

270
55

45

95
20

17

Rev 1.0
06/10/19

ok

\

MA

MA

UNITS

ns
ns

ns
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High Speed CMOS Logic — 74HC123

AC Electrical Characteristics Continued®

Rev 1.0
06/10/19

PARAMETER SYMBOL | Voc | CONDITIONS LIMITS . ITS
25°C 85°C FULL RANGE
Maximum Input Inputs A, B, R 10 @
. Cin - pF
Capacitance Cy, Ry 25
kel B R R é
P FD VCC =5.0V 150

Multivibrator®

6. Used to determine the no-load dynamic power consumption: Pp = Cpp Vcc ’f + loc Vec.

Timing Requirements®

N

g
©

PARAMETER SYMBOL | Vcc | CONDITIONS LIMITS .| UNITS
Q) *| 85°C | FULLRANGE
Minimum Recovery 2.0V ¢ 65 65
Time, Reset Inactive to 1
X or B trec 4.5V t =t = 6ndf 13 13 ns
Minimum Pulse Width, 2.0V Q/ 100 125 125
Input & or B ty 4.5V &tf 6ns 20 25 25 ns
(Figure 2) 17 20 20
Minimum Pulse Widith, 100 125 125
R tw 20 25 25 ns
(Figure 3) 17 20 20
Maximum Input Rise @ 1000 1000 1000
and Fall Times, R O 500 500 500 ns
(Figure 3) & 400 400 400
No Limit ns

Maximum Input
and Fall Times, t t
(Figur?\

Tlnlflgg equirements - Pulse width formula

When Cx > 10nF and Ry > 10KQ, the typical output pulse width value is defined by the formula:

VCC = 5V, tW =0.45x Rx X Cx Where:

tw = pulse width in ns
Rx = external resistor in kQ
Cx = external capacitor in pF

Page 5 of 7

www.siliconsupplies.com

@


http://www.siliconsupplies.com

High Speed CMOS Logic — 74HC123

. _ Rev 1.0
Switching Waveforms 06/10/19

—  tum <<:::>
x| o
= . 50% A
INPUTS %
cC

— tuy

50%)

-=GND
tLn trLn

OUTPUTS — o —> — tpuL %
50% /
/

Figure 2 — Propagation Delay & Output T@ Time, Input A or B to Output Q

bt @
_— VCC
I

ol

A 10% ‘/\' GND
INPUTS v
Xsow [/ \ / ce
\ -+~ GND
Vee
-.- GND
—

](50% RETRIGGERED PULSE 5|;

\ /

Figure 3 — Propagation Delay & Output Transition Time , Reset to Output with Retrigger
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Timing Diagram 06/10/19

A
INPUTS o @

RESET R

RxCx '

VReF1 — VReF1 — VReF1 — Rﬁ— REF1 —
OUTPUT Q m

—f e o
1 — Positive Edge Trigger 4 — Positive Edge Re-trigger (Pulse lengthening)

2 — Negative Edge Trigger 5- Reset*ulse Shortening

3 — Positive Edge Trigger 6 —Cle Trlgger

Te&&émt

TEST POINT
o

% OUTPUT
3, — ¢
O

C.*

QY L

* Includes all probe and jig capacitance

%

x

DISCLAIMER: The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics. With respect to

any examples or hints given herein, any typical values stated herein and/or any information regarding the application of the device, Silicon Supplies Ltd
hereby disclaims any and all warranties and liabilities of any kind.

LIFE SUPPORT POLICY: silicon Supplies Ltd components may be used in life support devices or systems only with the express written
approval of Silicon Supplies Ltd, if a failure of such components can reasonably be expected to cause the failure of that life support device or system or
to affect the safety or effectiveness of that device or system. Life support devices or systems are intended to be implanted in the human body or to
support and/or maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other persons may
be endangered.
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