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TinyLogic™ UHS Buffer with 3-STATE Output

General Description

The NC7SZ125 is a single buffer with 3-STATE output from
Fairchiid's Ultra High Speed Series of TinyLogic™. The
device is fabricated with advanced CMOS technology to
achieve ultra high speed with high output drive while main-
taining low static power dissipation over a very broad V¢
operating range. The device is specified to operate over
the 1.8V to 5.5V range.

The inputs and output are high impedance above ground
when V¢ is OV. Inputs tolerate voltages up to 6V indepen-
dent of Vo operating voltage. The output tolerates volt-
ages above V¢ when in the 3-STATE condition.

Features

B Space saving SOT23 or SC70 5-lead package

M Uttra High Speed; tpp 2.6 ns Typ into 50 pF at 5V V¢
B High Output Drive; £24 mA at 3V Vo

B Broad Vg Operating Range; 1.8V to 5.5V

B Matches the performance of LCX when operated at
3.3V Vee

B Power down high impedance inputs/output

B Overvoltage Tolerant inputs facilitate 5V to 3V
translation

B Patented noise/EMI reduction circuitry implemented

Ordering Code:
Product Package Package
Number Drawing Top Mark Package Description Supplied As
NC7S2125M5 MAOSB 7225 5-Lead SOT23, JEDEC MO-178, 1.6mm 250 Units on Tape and Feel
NC7SZ125M5X MAO05B 7225 5-Lead SOT23, JEDEC MO-178, 1.6mm 3k Units on Tape and Reel
NC752125P5 MAAQ5A Z25 5-Lead SC70, EIAJ SC-88a, 1.25mm Wide {250 Units on Tape and Fleel
NC75Z125P5X MAAOSA Z25 5-Lead SC70, EIAJ SC-88a, 1.25mm Wide |3k Units on Tape and Reel
Logic Symbol Connection Diagram
IEEE/NIEC
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Pin Descriptions Function Table
Pin Names Description Inputs Output
A, OE Inputs OE InA outY
Y Qutput L L L
H
X z

TinyLogic™ is a trademark of Fairchild Semiconductor Corporation.

H = HIGH Logic Level

L = LOW Logic Level

X = HiGH or LOW Logic Level
Z = HIGH impedance State
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NC7SZ125

Absolute Maximum Ratings(ote 1)

Supply Voltage (Vcc)
DC input Voltage (Vi)
DC Output Voltage (Vout)
DC Input Diode Current (Iy¢)
@V <05V
@Vy>8v
DC Output Diode Current (1o
@Vgyr <-0.5V
@ Vgoyt > 6V, Voo =GND
DC Output Current (Igy1)
DC Vg c/GND Current (icc/Ignp)
Storage Temperature (Tgrg)
Junction Temperature under Bias (T )
Junction Lead Temperature (T, );
(Soldering, 10 seconds)
Power Dissipation (Pp) @ +85°C
S0T23-5
SC70-5

—-0.5V to +6V
0.5V to +6V
—0.5V to +6V

-50 mA
+20 mA

~50 mA

+20 mA

+50 mA

+ 50 mA

—65°C to +150°C
150°C

260°C

200 mwW
150 mW

DC Electrical Characteristics

Recommended Operating

Conditions

Supply Voltage Operating (Vcc)
Supply Voltage Data Retention (Vec)
Input Voltage (Vi)
Qutput Voltage (Voyr)
Active State
3-STATE
Operating Temperature (T,)
Input Rise and Fall Time (t,, t)
Veg = 1.8V, 2.5V 0.2V
Voo = 3.3V 0.3V
Vec=5.0V £ 0.5V
Thermal Resistance (6,,)
SOT23-5
S§C70-5

1.8Vto 5.5V
1.5Vto 5.5V
0Vito 5.5V

OVto VCC
0V io 5.5V
—40°C to +85°C

0 ns/V to 20 ns/V
0 ns/Vto 10 ns/V
0ns/V to 5 ns/V

300°C/w
425°C/W

Note 1: Absoiute maximum ratings are DC values beyond which the device
may be damaged or have its useful life impaired. The datasheet specifica-
tions should be met, without exception, to ensure that the system design is
reliable over its power supply, temperature, and output/input loading vari-
ables. Fairchild does not recommend operation outside datasheet spedifi-

cations.

Vee Ta=+25°C Ta=-40°C to +85°C
Symbol Parameter Units Conditions
(\)] Min Typ Max Min Max
Vin HIGH Levei Input Voltage 1.8 0.75 Vg 0.76 Ve v
23-55| 0.7 Ve 0.7 Voo
ViL LOW Level Input Voltage 18 0.25V¢e 0.25 Ve v
23-55 0.3 Vg 0.3 Veo
Von HIGH Level Output Voltage 1.8 17 18 1.7
23 2.2 23 22 v Vin =V |lon = ~100 uA
3.0 29 3.0 29
45 44 45 4.4
23 1.9 215 1.9 lon= -8 mA
3.0 24 2.80 2.4 v lop=~16mA
3.0 23 2.68 23 lon =~24 mA
45 38 4.20 3.8 loH =~32 mA
Vou LOW Level Output Voltage 18 0.0 0.1 0.1
23 0.0 0.1 0.1 v |V=vi |lor=100uA
3.0 0.0 0.1 0.1
4.5 0.0 0.1 0.1
23 0.10 0.3 0.3 lo,= 8mA
3.0 0.15 04 0.4 v loL =16 mA
3.0 0.22 0.55 0.55 loL=24 mA
4.5 0.22 0.55 0.55 loL =32 mA
Y] Input Leakage Current 0-5.5 11 +10 pA 0=V s5.5V
loz 3-STATE Output Leakage 1655 o 10 wA VIN=Vigor Vi
0sV< 5.5V
lorr Power Off Leakage Current 0.0 1 10 MA  [ViNOrVgyr =55V
lcc Quiescent Supply Current 1.8-5.5 2.0 20 pA  |Vin=5.5V,GND
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AC Electrical Characteristics

Vee Ta =+25°C Tp =-40°C to +85°C
Symbol P: Units Conditions Fig. No.
[\}] Min Typ Max Min Max
torn Propagation Delay 18 2 5.3 11.0 2 15 Figure 1
[ 25+02| 08 3.4 75 0.8 8.0 CL=15pF, Figure 3
> 0% 3G ns [Rp=1MQ,
33:03| 05 25 5. ) . S, = OPEN
50105 0.5 2.1 4.5 0.5 4.8
tpLu Propagation Delay 3.3x03 1.5 32 5.7 15 6.0 C_ =50 pF, Rp = 500Q, Figare 1
ns
tpHL 50+05| 08 26 5.0 0.8 5.3 S;=0PEN Figare 3
tpzL Output Enable Time 18 2 7.0 125 2 13 C =50 pF, RD = 500Q Figre 1
oz 25:02| 15 26 85 5 3 RU=5000 Fig.re 3
ns |S1=GND fortpzy
33:03| 15 35 6.2 15 6.5 8y = Vi for tpz
50+05( 08 2.8 55 0.8 5.8 Vin=2xVge
tpiz Qutput Disable Time 1.8 2 5.4 1 2 12 C, =50 pF, RD =500%2 | Figare 1
RU =500Q )
tpHz 25:02| 15 35 8 15 85 ns | Sy = GND for torz Figare 3
3303 1.0 2.8 5.7 1.0 6 Sy =V for tp 2
50+05| 05 2.1 47 05 5.0 ViN=2xVee
Cin Input Capacitance ] 4 F
Cout Output Capacitance 0 8 P
C Power Dissipation 33 17 Fig:re 2
eD P pF | (Note 2) 9
Capacitance 5.0 24

Note 2: Cpp is defined as the value of the intemal equivalent capacitance which is derived from dynamic operating current consumption (Iccp) at no outp .t
loading and operating at 50% duty cycle. (See Figure 2.) Cpp is related to I dynamic operating current by the expression:

lecn = (CrpXVee)(find + (Iccstatic).

AC Loading and Waveforms

Ve O Yin
— O OPEN
BE INPUT ockp
INPUT OUTPUT

€ inciudes load and stray capacitance
input PRAR = 1.0 MHz; ty, = 500 ns
FIGURE 1. AC Test Circuit

Input = AC Waveform; t,=t;= 1.8 ns;
PRR = 10 MHz; Duty Cycle = 50%
FIGURE 2. lc¢g Test Circuit
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FIGURE 3. AC Waveforms
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