SN54AC04, SN74AC04
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The ‘ACO04 devices contain six independent inverters. The devices perform the Boolean function ¥ = A.

FUNCTION TABLE
{each inverter)

INPUT OUTPUT
A Y
H L
L H

logic diagram, each inverter (positive logic)
A Do ¥

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vo oot e e e e e 05Vt7V
Input voltage range, V| (seeNote 1) ........... e ea e -05VtoVec+05V
Output voltage range, Vo (seeMNote 1) . ... . it R -05VtoVec+05V
Input clamp current, Iy (Vi< 0orV=Vee) ool .o e e e e eeeaeieiaea s +20 mA
Output clamp current, log (Vo< 0orVa = Vo) oo i eiaaas cee.. 220 mA
Continuous output current, lo (Vo=0to V) ... ... e e ieeaiaeiaesaaaa ... B0 MA
Continuous current through Vice ofr GIND oo e et a e iaanas +200 mA
Package thermal impedance, 8 (see Note 2): Dpackage ... ...t iiiiniiiiaennns 86°C/W
DBpackage ..........cccciiiiiiianiiiinninns 896°C/W
Npackage .....coooiiiiiiiiiiiiiiaeiiinninns 80°C/W
NSpackage ..........cccciiiiiiiianiiianinns T6°C/W
PWpackage .........ccooiiiiiiiiiiiiinnin, 113°C/W
Storage temperaturerange, Taig . ..oooviiiiiiiiiiii i e aaaesasaeean -65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage 1o the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” iz not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device raliability.

MNOTES: 1. The input and cutput voltage ratings may be exceaded if the input and output current ratings are observed.

2. The packagae thermal impadance ks calculated in accordance with JESD 51-7.



recommended operating conditions (see Note 3)

SNS4ACDY SNT4ACD4
MIN  MAX MIN  MAX panld
Vee Supply voltagea 2 6 2 6 W
V=3V 21 21
ViH High-level input voltage Voo =45V 315 315 W
Voo =55V ass 385
Vee=3V 0.9 0.9
ViL Low-level input valtaga Vep=45W 1.35 1.35 W
Voo =556V 1.65 1.65
Wy Input voltage 0 Viee Vero W
Vo Cutput voltage o Viee Vee W
Vpe=3V -12 -12
I High-lavel cutput currant Vep =45V 24 —24 mA
Ve =55V 24 -24
Ve =3V 12 12
lew Low-level output current Vep =45V 24 24| ma
Vee=5656Y 24 24
AbAY Input transition rige or fall rate 8 Bl nsV
Ta Orperating free-air temperature -55 125 —40 BS =

MOTE 3: All unusad inputs of the device must be hald at Ve or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBADO4.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ty =25C SN54ACD4 SNT4ACD4
PARAMETER TEST CONDITIONS Vee MIN TP MAX MIN__MAX MIN_ MAX UMNIT
av 29 2.99 29 29
loq = —50 pA 45V 44 448 4.4 4.4
55V 54 548 5.4 5.4
by = —12 mA av | 258 2.4 2.46
Vou v
45Y 3.86 3.7 3.76
lor = -24 mA 55V | 4.86 47 4.76
lgH = —50 mA?! E5V 385
lgH = -75 mA! 55V 3.85
av 0.002 01 0.1 0.1
lo = 50 A 45V 0.001 0.1 0.1 0.1
55V 0.001 0.1 0.1 0.1
lg, =12 mA v 0.36 05 0.44
VoL v
45V 0.38 0.5 0.44
oL =24 mA 55V 0.36 05 0.44
lge = 50 mAT 55V 1.65
gL = 75 mAT 55V 1.65
I W) = Ve or GND 55V +0.1 +1 #1| ua
lee W) = Ve or GND, la=0 55V 2 40 20| wua
i W)= Ve or GND 28 pF

t Mot more than one output should be tested at a time, and the duration of the test should not exceed 2 ms.




switching characteristics over recommended operating free-air temperature range,
Vee=3.3V +£0.3V (unless otherwise noted) (see Figure 1)
FROM TO Ta = 25°C SN54AC04 | SN74ACO4
PARAMETER UNIT
(INPUT) {OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 1.5 4.5 ] 1 1" 1 10
FLH A ' ns
IFHL 1.5 4.5 a5 1 10 1 9.5
switching characteristics over recommended urerating free-air temperature range,
Vee=5V +£0.5 V (unless otherwise noted) (see Figure 1)
FROM 0 Ty =25°C SN54AC04 | SNT4ACO4
PARAMETER UNIT
(INPUT) {OUTPUT) MIN TYP MAX| MIN MAX| MIN  MAX
I 1.5 4 7 1 BS 1 7.5
s A ¥ ne
tPHL 15 as 6.5 1 758 1 7
operating characteristics, Ve =5V, Ty = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpa  Power dissipation capacitance Ci =50 pF, f=1MHz 45 pF
PARAMETER MEASUREMENT INFORMATION
TEST 51 it N T Vec
e nfteHL Opan (see Note B) 50% Ve | 50% Vg oV
I
teLH —h—PI |L._.I_ LT
o 2 Vee In-Phase : I ——— Vou
500 02 $17 © open Output 50% Vee 50% Ve
Frledﬂu:_pu: AP | | VoL
naer Tes
l top, ——>l L‘_'I_| teLH
CL=50 pF 500 0 I | v
(zee Note A) OH
Out-of-Phase
I output 51; 50% Vg er 50% Ve
LOAD CIRCUIT VOLTAGE WAVEFORMS

MOTES: A. Cy includes probe and jig capacitance.

B. Allinput pulses are supplied by generators having the following charactaristics: PRR <1 MHz, Zp =501 ,<25ns, {1 = 25ns.
C. The outputs are measured one at a time with one Input transition per measuremeant.

Figure 1. Load Circuit and Voltage Waveforms



