
• Generates Either a Single Pulse or Train of Pulses 
Synchronized with Control Functions 

• Ideal for Implementing Sync-Control Circuits 
Similar to those Used in Oscilloscopes 

• Latched Operation Ensures that Output Pulses 
Are Not Clipped 

• High-Fan-Out Complementary Outputs Drive 
System Clock Lines Directly 

• Internal Input Pull-Up Resistors Eliminate 
Need for External Components 

• Diode-Clamped Inputs Simplify System Design 

• Typical Propagation Delays: 

9 Nanoseconds through One Level 
16 Nanoseconds through Two Levels 

description 

TYPES SN54120, SN74120 
DUAL PULSE SYNCHRONIZERS/DRIVERS 

SEPTEMBER 1971-REVISED DECEMBER 1983 

SN54120 ... J OR W PACKAGE 
SN74120 ... J OR N PACKAGE 

(TOPVIEWI 

1M Vee 
151 2M 
152 252 
1R 251 
1e iR" 
1Y 2e 
1Y 2Y 

GND i'1 

These monolithic pulse synchronizers are designed to synchronize an asynchronous or manual signal with a system 
clock. Reliable response is ensured as the input signals are latched up; therefore duration of logic input is not critical 
and the adverse effects of contact-bounce of a manual input are eliminated. The ability to pass output pulses is started 
and stopped by the levels or pulses applied to the latch inputs 51, 52, or R in accordance with the function table. 
High-speed circuitry is utilized throughout the clock paths to minimize skew with respect to the system clock. 

After initiation, the mode control (M) input deter-
mines whether a series of pulses or only one pulse is 
passed. In the absence of a stop command, the clock 
driver will continue to pass clock pulses as long as the 
mode control input is low (see Figures 2 through 4). 
If the mode control input is high only a single clock 
pulse will be passed (see Figure 5). 

When the mode control is set to pass a series of 
pulses, the last pulse out is determined by two general 
rules: 

a. When pulses are terminated by the S or R 
inputs, conditions meeting the setup times 
(specified under recommended' operating 
conditions) will dominate. 

FUNCTION TABLE 

INPUTS 
FUNCTION 

R S1 S2 
X L X Pass Output Pulses 
X X L Pass Output Pulses 
L H H Inhibit Output Pulses 
H H Start Output Pulses 
H H j Start Output Pulses 

H H Stop Output Pulses 
H H H Continue t 

H high level (steady state) 

L low level (steady state) 

j transition from H to L 

x = irrelevant 

t Operation initiated by last! transition continues. 

b. Low-to-high-Ievel transitions at the mode control input should be avoided during the 20-nanosecond period 
immediately following the negative transition of the input clock pulse as transitions during this time period 
mayor may not allow the next pulse to pass (see Figures 4 and 5). When pulses are terminated by the mode 
control input, a positive transition at the mode control input meeting the high-level setup time, tSLJ (H), 
(specified under recommended operating conditions) will pass that positive clock pulse then inhibit remaining 
clock pulses. The clock input (e) is latch-controlled ensuring that once initiated the output pulse will not be 
terminated until the full pulse has been passed. 
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TYPES SN54120, SN74120 
DUAL PULSE SYNCHRONIZERSIDRIVERS 

description ( continued) 

This clock driver circuit is entirely compatible for use with either digital logic circuits or mechanical switches for 'input 
controls since all inputs, except the clock, have internal pull-up resistors. This eliminates the requirement to supply an 
external resistor to prevent the input from floating when the control switch is open. The internal resistor also means 
that these inputs may be left disconnected if unused. 

Typical propagation delay time is 9 nanoseconds to the Y output and 16 nanoseconds to the Y output from the clock 
input. The outputs will drive 60 Series 54/74 loads at a high logic level and 30 loads at a low logic level. Typical power 
dissipation is 127 milliwatts per driver. The SN54120 is characterized for operation from -55°C to 125°C; the 
SN74120 is characterized for operation from O°C to 70°C. 

logic diagram (each driver) 

51 

52 

INPUTS 

c 

M 

schematics of inputs and outputs 

EQUIVALENT OF· 
EACH C INPUT 

Vee ---+----

INPUT 

EQUIVALENT OF EACH 
M, R, OR S INPUT 

JOUTPUTS 

TYPICAL OF 
ALL OUTPUTS 

-----...... -- vee 
10012 NOM 

OUTPUT 
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TYPES SN54120, SN74120 
DUAL PULSE SYNCHRONIZERS/DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, VCC (see Note 1) 7V 

5.5 V 
5.5 V 

-55°C to 125°C 
O°C to 70°C 

-65°C to 150°C 

I nput voltage . . . . . . . . . 
I nteremitter voltage (see Note 2) 
Operating free·air temperature range: SN54120 Circuits 

SN74120 Circuits 
Storage temperature range . . . . 

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. 
2. This is the voltage between two emitters of a multiple-emitter transistor. For this circuit, this rating applies between the Sl and S2 

inputs. 

recommended operating conditions 
SN54120 SN74120 

UNIT 
MIN NOM MAX MIN NOM MAX 

Supply voltage, Vee 4.5 5 5.5 4.75 5 5.25 V 

High·level output current, 10H -2.4 -2.4 mA 
Low·level output current, 10L 48 48 mA 

Any input except mode control, 
12 12 

Setup time (see Figures 2 thru 5) 
tsu(Hor U 

ns l tsu(H) 0 0 
Mode control I 

tsu(U 12 12 
Any input except mode control, 

3 3 
Hold time (see Figures 3 and 5) th(H or U ns 

Mode control, th(H or U 20 20 
Operating free-air temperature, T A -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
PARAMETER TEST CONDITIONSt MIN 

VIH High-level input voltage 2 

VIL Low-level input voltage 

VIK I nput clamp voltage Vee - MIN, 11- -12 mA 

VOH High-level output voltage 
Vee; MIN, VIH = 2 V, 

2.4 
VIL = 0.8 V, 10H; -2.4 mA 

VOL output voltage 
Vee = MIN, VIH; 2 V, 
VIL; 0.8 V, 10L = 48 mA 

II I nput current at maximum input voltage Vee = MAX, VI; 5.5 V 
Clock input 

IIH High-level input current 
Other inputs 

Vee; MAX, VI=2.4V 
-0.12 

Clock input 
IlL Low-level input current Vee; MAX, VI = 0.4 V 

Other inputs 

lOS Short-circuit output Vee = MAX -35 

ICC Supply current Vee = MAX, See Note 3 

t For conditions shown as M IN or MAX, use the appropriate value specified under recommended operating conditions. 
j:AII typical values are at Vee = 5 V, T A = 25°e. 
R Not more than one output should be shorted at a time. 
NOTE 3: lee is measured with ground applied to all inputs except R which is at 4.5 V and all outputs open. 

switching characteristics, Vee = 5 V, T:A, = 25°e 

PARAMETERlI 
FROM 

(INPUT) 

tpLH 
e 

tpHL 
tpLH 

e 
tpHL 

tpLH :c Propagation delay time, low-to-high-level output 
tPHL :c: Propagation delay time, high·to-low-Ievel output 

TO 
(OUTPUT) 

TEST CONDITIONS 

y eL ; 45 pF, 
RL = 133!!, 

y See Figure 1 

MIN 

TYP:j: MAX UNIT 
V 

0.8 V 
-1.5 V 

3.4 V 

0.2 0.4 V 

1 mA 
80 IlA 

-0.2 -0.36 mA 
-3.2 

mA 
-2.1 
-90 mA 

51 90 mA 

TYP MAX UNIT 

14 22 
ns 

17 25 
10 16 

ns 
8 13 

II 
en w 
(J 

> W 
C 
...J 
t-
t-

TEXAS • 
INSTRUMENTS 3-467 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



11 
-I 
-I r-
C m < 
("') 
m en 

TYPES SN54120, SN74120 
DUAL PULSE SYNCHRONIZERSIDRIVERS 

PARAMETER MEASUREMENT INFORMATION 

Vec 

NOTES: A. The clock input pulse in figures 2 through 5 is 
supplied by " generator hllving the following chllr· 
acteristics: tw(clock);;' 15 ns, PR R .;; 1 MHz, lind 
Zout '" 50 H. 

B. CL includes probe and jig capacitance. 
C. All diodes are 1 N3064 or equivalent. 

CLOCK 
INPUT 

FIGURE l-LOAO CIRCUIT FOR SWITCHING TESTS 

tw\clock) 

tsu(Ll 
I 

!1.5V 

-.....;.---.......;----------'. - - --- - - ---
(Sec Note) I 

tPHL--! 
I 

Y OUTPUT 

tPLH 

Y OUTPUT 

NOTE: Mode control and R inputs are low and unused S input is high. 

CLOCK 
INPUT 

FIGURE 2-INITIATING ANO TERMINATING PULSE TRAIN FROM S INPUTS 

I I I-----! tsu(Ll I 
I r..,.......I tn(Ll I 

__ I 
1 5 V 1.5 V I 

tsu(Ll 

OV 

3V 

OV 

VOH 

VOL 

VOH 

OV 

3V 

OV 

----3V 
RINPUT 

,------------------VOH 
Y OUTPUT 

NOTE: Mode control input is low and unused S input is high. 

FIGURE 3-INITIATING PULSE TRAIN FROM S AND TERMINATING WITH R INPUTS 
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TYPES SN54120, SN74120 
DUAL PULSE SYNCHRONIZERS/DRIVERS 

CLOCK 
INPUT 

MODE 
CONTROL 
INPUT 

YOUTPUT 

PARAMETER MEASUREMENT INFORMATION 

I tsu ( L) "'1"1-----''1- t su ( H ) 

____________________ 

NOTE: At least one of the S inputs is low. 

CLOCK 
INPUT 

MODE CONTROL 

FIGURE 4-INITIATING AND TERMINATING PULSE TRAIN WITH MODE CONTROL INPUT 

I 
I 
I \4--- tsu(H) 

I th(U io--oI _ 

INPUT 1 f 5V I 
- - - ;- - - - - - -- -- - - - - - - - - - - - -

__ __________________ _ 

S1 or S2 
INPUT 

Y OUTPUT 

NOTE: Input R is low and the unused S input is high. 

______________________________ ___ 

FIGURE 5-ENABLING SINGLE PULSE 
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