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QUAD PRECISION TIMER/DRIVER

The MC14415 quad timer/driver is constructed with comple-
mentary MOS enhancement mode devices. The output puise width
of each digital timer is a function of the input clock frequency.
Once the proper input sequence is detected the output buffer is set
(turned on), and after 100 clock pulses are counted, the output
buffer is reset (turned off).
The MC14415 was designed specifically for application in high
speed line printers to provide the critical timing of the hammer
drivers, but may be used in many applications requiring precision
pulse widths.

Four Precision Digital Time Delays
Schmitt Trigger Clock Conditioning
NPN Bipotar Qutput Drivers

Timing Disable Capability Using Inhibit Qutput

Positive orNegative Edge Strobing on the Inputs
Synchronous Polynomial Counters Used for Delay Counting

Power Supply Cperating Range

3.0 vdc to 18 Vdc (MC14416EFL/FL/FP)
3.0 Vdc to 6.0 Vdc (MC1441SEVL/VL/VP)

MC14415

CMOS LSI

{LOW-POWER COMPLEMENTARY MOS)

QUAD PRECISION
TIMER/DRIVER

MAXIMUM RATINGS* (voltages Referenced 10 Vgg)

Symbol ' Parametsr Value Unit
Vpp |DC Supply Voltage - MC14415EFL/IFUFP ~0.51 +18.0 v
MC14415EVL/VL/VP -0.510 +6.0
Vin: Vout | Input or Qutput Voltage (DC or Transient) ~-0.5to Vpp +0.5 Vv
lin Input Current (DC or Transient), per Pin +10 mA
lout Output Current {CC or Transient), per Pin *20 mA
Po Power Dissipation, per Packaget 500 mw
Tslg Storage Temperature —651t0 + 150 °C
T Lead Temperature (8-Second Soldering) 260 °C

*Maximum Ratings are those values bayond which damage to the device may occur
tTemperature Derating: Plastic 'P” Package: —~ 12mW/°C from 65°C to 85°C

Ceramic “"L" Package: -~ 12mW/°C trom 100°C to 125°C

BLOCK DIAGRAM

Sutput Inhibit 15 O—

SetA 30 —0 14 Qutput A
SetB 40—{ tnput Dlv:dozﬂv‘ Output 013 Ouwput 8
SetC 5 H Logic Counters Butfers Q12 Output C
Set 0 6 O 11 Output D
Strobe 2 9 O—|
JR— Clock
8 1
trobe 1 7 O-—{ common Conditioning Vpp = Pin 18
Tnput Disabie 10 0—{ Logic Circuly Vgg =Pin8
Output Set 2 O—
Clock 1 O—

1 H
s 1

L SUFFIX
CERAMIC PACKAGE
CASE 620

P SUFFIX
PLASTIC PACKAGE
CASE 648

ORDERING INFORMATION

Operating Range: - 55°C to +125°C
MC14415EFL (3 ta 18 V, Ceramic Package)
MC14415EVL (3 to B V, Ceramic Package)

Operating Range: —40°C 1o +85°C
MC14415FL (3 to 18 V, Ceramic Packags)
MC14415FP (3 to 18 V, Plastic Package)
MC14415VL (3 to 8 V, Ceramic Package)
MC14415VP (3 to 6 V, Plastic Package)

PIN ASSIGNMENT

A
1 ] Clock Voo [ 16
2 c—] St inh 315
3 ] Seta Ou!At:‘a
ar—]|SetB QutB /313
5 C]SstCc OutC [ s2
6 C]SetD OutD;:n
757 Oh =310
B ] Vss ST2 [ 9
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MC14415

ELECTRICAL CHARACTERISTICS (voitages Referenced to Vgg)

Vpp Tiow" 25°C Tm'
Characteristic Symbol | Vdc Min Max Min Typ # Max Min Max Unit
Output Voitage 0" Level VoL 5.0 - 0.01 - o 0.01 - 0.05 Vdc
(No Load) 10 - 0.01 - 0 0.01 - 0.05
15 — - - - = - -~
“1" Level VoM 5.0 - - 3.0 4.14 - - - vde
10 - - 8.0 9.08 - - -
15 - — - 14.12 - — -
Noise Immunity VNL Vdc
(aVgyut < 1.5 Vdc) 5.0 1.5 - 1.6 2.25 - 1.4 -
{6Vgyt € 3.0 Vdci 10 3.0 - 3.0 4.50 - 29 -
{86Vgyt < 4.5 Vdc) 15 — = — 6.75 — - —
{aVgyr < 1.6 Vdcl VNH 5.0 1.4 - 1.8 2.25 - 1.5 - Vdc
{8V, < 3.0 Vdc} 10 29 - 3.0 4.50 - 3.0 -
(Vg < 4.5 Vdc) 15 - ~ = 6.75 — — —
Output Drive Voitege (NPN Oriver} VOH Vde
o = OmA} Source 5.0 - - 3.0 414 - - -
{loy = 5.0mA} - - 27 3.44 - - -
{ion = 10mA - - 25 3.30 - - -
(loM = 15 mA) = — 2.2 3.08 - - —
g = OmA) 10 - - 8.0 9.09 - - - Vdc
(igH = 5.0mA) - - 7.7 8.45 - - -
{loK = 10 mA) - - 7.5 8.30 - - -
{loH = 15 mA} ~ - 7.1 8.14 — - -
{ioH = OmA) 15 - - - 14.12 - - - Vde
(g = 5.0mA) - - - 13.81 - - -
(lgn = 10mA} - ~ - 13.70 - - -
{igH = 15 mA} - —_ - 13.61 - - -
Output Drive Current loL mAdc
(VoL = 0.4 Vdc) Sink 5.0 0.23 - 0.20 0.78 - 0.16 -
(Voo = 0.5 Vdc) 10 0.60 - 0.50 20 — 0.40 -
(Vo = 1.5 Vdc) 15 - - - 78 - - -
{nput Leakage Current tin 15 - +0.3 - |xo0.00001| =03 - +1.0 nAdc
input Capacitance Cin - - - - 50 - - - pF
(Vin = 0}
Quiescent Dissipation Pa mw
5.0 - 025 - 0.00005| 0.25 - 35
10 - 1.0 - 0.00022 1.0 - 14
15 - - - 0.00060 - - -
Power Dissipation®* Po mw
{Dynamic plus Quiescent)
{C_ = 15 pF} 5.0 Pp = {56 mW/MHz)  + Py
0 Pp = (226 mW/MHz) { +Pq
15 Pp = {510 mW/MHz} f +PQ
*Tiow = -56°C for MC14415EFL, EVL; -40°C for MC14415F L FP,VL VP
Thigh= +125°C for MC14415EFL,EVL; +85°C for MC14415F L FP VL VP
“*The formulas given are for the typical characteristics only.
#Data labeited “Typ” is not to be used for design purposes but is as an i y of the IC's performance.

This device contains protection circuitry to guard against damage due 1o high static voitages or electric
fields. However, precautions must be taken to avoid applications of any voltage higher than maximum
rated voltages to this high-impedance circuit. For proper operation, Vi, and Vg1 should be constrained

to the range Vgg =< (Vijn of Vout) < VDD-

Unused inputs must always be tied to an appropriate logic voltage level (e.g., either Vgg or Vpp).

Unused outputs must be lett open.
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MC14415

SWITCHING CHARACTERISTICS* (Cy - 15 pF, T = 25°C)

Charscteristic Symbot ‘(}:‘c’ Min | Typ# | Mex | Ui
Qutput Rise Time TTLH ns
tTeH = (20ns/pF) C + 10 ns 6.0 - 40 85
tTTLH= 1125 ns/pF) T + 6B ns 10 - 26 80
tTLH = (1.10ns/pF) C+ 3 ns 15 — 20 -
Output Falt Time tTHL ns
tTHL = (1.5 ns/pF) C +47 ns 5.0 - 70 160
tTHL = (0.7 na/pF) C + 24 ns 10 - 35 80
tTHL = (056 ns/pF) C + 17 ns 15 ~ 25 -
Turn-Oft Delay Time tPLH ns
tpLH = (2.7 ns/oF )} C_ + 560 ns 5.0 - aco 1200
tp = 1.2 ns/pFI T +282m 10 - 300 600
tpeH = (0.9 ns/pF) C + 2B6 ns 15 - 150 -
Turn-On Delay Time tPHL ns
tpyy = (2.4 na/pF) ¢y + 564 ns 50 - 600 1200
tpuL = (1.0 nslpF) €y + 285 ns 10 - 300 600
tpL = {0.75 ns/pF) C |+ 288 ns 15 - 150 -
Turn-On Delay Time {Inhibit to Output) tPHL ns
5.0 - 300 §60
10 - 225 425
15 - 10 -
Turn-Off Delay Time (Inhibit to Output) tPLH n
5.0 - 300 560
10 - 225 425
15 - 110 -
Input Pulse Coincidence (Figure 3} PCrmin ns
50 500 460 -
10 450 350 -
15 - - -
input Pulse Width (Figure 1} WH ns
50 600 450 -
10 450 360 -
15 - - -
Input Clock Frequancy [ MHz
5.0 - 0.7 -
10 - 1.0 -
15 - t5 -
Clock Input Rise and Fall Times (Figure 1) TTLH, tTHL 6.0 - - 15 us
10 ~ - 5.0
15 - - 4.0

“The formulas given are for the typical characteristics only at 256°C.

#Data labelled “Typ" is not to be used for design purposes bul is
intended as an indication o* the {C's potential performance.

FIGURE 1 — SWITCHING CHARACTERISTICS — WAVEFORM
RELATIONSHIPS
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MC14415

FIGURE 2 — TYPICAL OPERATION MODES AND FUNCTIONAL TIMING DIAGRAM

MODE 1 - OUTPUT SET INITIATES TIME DELAY

Tnput Dissbls |
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Set A 50% L 500 ns® V= 4.75 Vac
Output Set 50%

MODE 2 : SET A INITIATES TIME DELAY

tnput Disable _l

Strobe 2 1

v AN

o]
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500 ns® v = 4.75 Vdc

OutputSer L
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MODE 3: CUTPUT INHIBIT DISABLES TIME DELAY

Ouput Inhibit _ |

S | e B B T
— 1

Qutput A

MODE 4: POSITIVE-EDGE STROBE (ST2) INITIATES TIME DELAY

input Disabis ]

Strobe 2 l

Strobe 1 L

Set A

50% 1\

Output Set 1

Output Inhibit

coek ST U7

===

tPHL

Output A
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Input Disable '
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_ i
Strobe 1 [ —e]  le Minimum Coincidence =

Set A ,.__.\ioo ns @ Vpp = 4.75 Vde

Output Set |

Clock _["‘Lr“‘
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MC14415
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